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Data Structures Aptitude

1. What is data structure?

A data structure is a way of organizing data th@isaders not only the items

stored, but also their relationship to each oth&dvance knowledge about the
relationship between data items allows designingeffcient algorithms for the
manipulation of data.

VVVVVVYYVYDN

vVVV ®

»

List out the areas in which data structures are legghextensively?
Compiler Design,

Operating System,

Database Management System,

Statistical analysis package,

Numerical Analysis,

Graphics,

Atrtificial Intelligence,

Simulation

What are the major data structures used in theoWithg areas: RDBMS, Network
data model & Hierarchical data model.

RDBMS — Array (i.e. Array structures)

Network data model  — Graph

Hierarchical data model — Trees

If you are using C language to implement the hefeneous linked list, what pointer
type will you use?
The heterogeneous linked list contains differertadgipes in its nodes and we

need a link, pointer to connect them. It is notgilale to use ordinary pointers for this. So
we go for void pointer. Void pointer is capablesbbring pointer to any type as it is a

generic pointer type

5.

Minimum number of queues needed to implement thetprueue?

3
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Two. One queue is used for actual storing of datd another for storing
priorities.

6. What is the data structures used to perform recun3i

Stack. Because of its LIFO (Last In First Out) prdp it remembers its ‘caller’ so
knows whom to return when the function has to retiRecursion makes use of system
stack for storing the return addresses of the fonatalls.

Every recursive function has its equivalent iterati(non-recursive) function.
Even when such equivalent iterative proceduresvatten, explicit stack is to be used.

7. What are the notations used in Evaluation of ArghimExpressions using prefix and
postfix forms?
Polish and Reverse Polish notations.

8. Convert the expression ((A + B) * C — (D — E) "{K5)) to equivalent Prefix and
Postfix notations.
Prefix Notation:
N-*+ABC - DE + FG
Postfix Notation:
AB+C*DE--FG+"

9. Sorting is not possible by using which of the feitgy methods?
(a) Insertion
(b) Selection
(c) Exchange
(d) Deletion

(d) Deletion.

Using insertion we can perform insertion sort, gsgelection we can perform
selection sort, using exchange we can perform tible sort (and other similar sorting
methods). But no sorting method can be done jusgweletion.

10. A binary tree with 20 nodes has nullroriaes?

21
Let us take a tree with 5 nodes (n=5)

» Null Branches
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It will have only 6 (ie,5+1) null branches. In geale
A binary tree witm nodes has exactly+1 null nodes.

11.What are the methods available in storing sequéfités ?
» Straight merging,

» Natural merging,

» Polyphase sort,

> Distribution of Initial runs.

12.How many different trees are possible with 10 ndtes
1014

For example, consider a tree with 3 nodes(n=3)iit have the maximum
combination of 5 different (ie,*2 3 = 5) trees.

TN

In general:
If there aren nodes, there exi&'-n different trees.

13.List out few of the Application of tree data-stuwet?
» The manipulation of Arithmetic expression,

» Symbol Table construction,

» Syntax analysis.

14.List out few of the applications that make use oftithked Structures?
» Sparse matrix,
» Index generation.

15.In tree construction which is the suitable effitidata structure?
(a) Array (b) Linked list c)(Stack (d) Queue (e) none

(b) Linked list
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16.What is the type of the algorithm used in solviig& Queens problem?
Backtracking

17.1n an AVL tree, at what condition the balancingase done?
If the ‘pivotal value’ (or the ‘Height factor’) igreater than 1 or less than —1.

18.What is the bucket size, when the overlapping afigion occur at same time?
One. If there is only one entry possible in thekat, when the collision occurs,
there is no way to accommodate the colliding valtlgs results in the overlapping of

values.

19. Traverse the given tree using Inorder, Preorder 8odtorder traversals.

Given tree:

> Inorder: DHBEAFCIGJ
> Preorder: ABDHECFGIJ
> Postorder HDEBFIJGCA

20.There are 8, 15, 13, 14 nodes were there in 4rdiftetrees. Which of them could
have formed a full binary tree?
15.
In general:
There are2"-1 nodes in a full binary tree.
By the method of elimination:

6
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Full binary trees containdd number of nodes. So there cannot be full
binary trees with 8 or 14 nodes, so rejected. ViBhnodes you can form @mplete
binary tree but not a full binary tree. So the eotranswer is 15.

Note:
Full and Complete binary trees are differehll. full binary trees are complete
binary trees but not vice versa.

21.In the given binary tree, using array you can sttive node 4 at which location?

At location 6

Root LC1 RC1 LC2 RC2 LC3 RC3 LC4 RC4
where LCnh means Left Child of node n and RCnh mé&igkt Child of node n

22.Sort the given values using Quick Sort?

65 70 75 80 85 60 55 50 45
Sorting takes place from the pivot value, whichhe first value of the given
elements, this is marked bold. The values at ttigptenter and right pointer are indicated
using" and” respectively.

65 700 75 80 85 60 55 50 %5

Since pivot is not yet changed the same proces®nsinued after interchanging the
values at and® positions

7
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65 45 75 80 85 60 55 50 70
65 45 50 80 85 60 5% 75 70

65 45 50 5 8% 60° 80 75 70

65 45 50 55 60 8- 8 75 70
When the L and R pointers cross each other thd palae is interchanged with the value
at right pointer. If the pivot is changed it medhat the pivot has occupied its original
position in the sorted order (shown in bold itgliesidd hence two different arrays are
formed, one from start of the original array to feot position-1 and the other from
pivot position+1 to end.

6~ 45 50 5% 65 8- 80 75 76

554 45 508 60 65 7C% 80" 75 85

50 458 55 60 65 70 80- 75°% 85

In the next pass we get the sorted form of theyarra

45 50 55 60 65 70 75 80 85

23.For the given graph, draw the DFS and BFS?

The given graph:

> BFS: AXGHPEMYJ

» DFS: AXHPEYMJG

8
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24.Classify the Hashing Functions based on the varmmethods by which the key value
is found.

Direct method,

Subtraction method,

Modulo-Division method,

Digit-Extraction method,

Mid-Square method,

Folding method,

Pseudo-random method.

YVVVYVVVY

25.What are the types of Collision Resolution Techesgand the methods used in each
of the type?
» Open addressing (closed hashing),
The methods used include:
Overflow block,
» Closed addressing (open hashing)
The methods used include:
Linked list,
Binary tree...

26.In RDBMS, what is the efficient data structure usedthe internal storage
representation?
B+ tree. Because in B+ tree, all the data is stamy in leaf nodes, that makes
searching easier. This corresponds to the rechadshall be stored in leaf nodes.

27.Draw the B-tree of order 3 created by inserting tledlowing data arriving in
sequence—-92 24 6 7 11 8 22 4 5 16 A9/

28.0f the following tree structure, which is, effideonsidering space and
time complexities?
(a) Incomplete Binary Tree

9
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(b) Complete Binary Tree
(c) Full Binary Tree

(b) Complete Binary Tree.
By the method of elimination:

Full binary tree loses its nature when operatidriagertions and deletions
are done. For incomplete binary trees, extra storagequired and overhead of NULL
node checking takes place. So complete binaryidgréee better one since the property of
complete binary tree is maintained even after dpera like additions and deletions are
done on it.

29.What is a spanning Tree?

A spanning tree is a tree associated with a né&walt the nodes of the graph
appear on the tree once. A minimum spanning treespanning tree organized so that
the total edge weight between nodes is minimized.

30.Does the minimum spanning tree of a graph givestimtest distance between any 2
specified nodes?
No.
Minimal spanning tree assures that the total wedafhthe tree is kept at its
minimum. But itdoesn’'tmean that the distance between any two nodesvies¢tah the
minimum-spanning tree is minimum.

31.Convert the given graph with weighted edges tommhspanning tree.

the equivalent minimal spanning tree is:

41 61 310

10
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32.Which is the simplest file structure?
(a) Sequential
(b) Indexed
(c) Random

(a) Sequential

33.Whether Linked List is linear or Non-linear datausture?
According to Access strategies Linked list isredr one.
According to Storage Linked List is a Non-lineaeo

34.Draw a binary Tree for the expression :

A*B-(C+D)*(P/Q)

35. For the following COBOL code, draw the Binary tree?

01 STUDENT_REC.
02 NAME.
03 FIRST_NAME PIC X(10).
03 LAST_NAME PIC X(10).

02 YEAR_OF STUDY.
03 FIRST_SEM PIC XX.

11
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03 SECOND_SEM PIC XX.

03

01

STUDENT_REC

02
NAME

03

FIRST NAME

LAST NAME
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C Aptitude

Note: All the programs are tested under Turbo C/C++ ctersi
It is assumed that,
» Programs run under DOS environment,
» The underlying machine is an x86 system,
» Program is compiled using Turbo C/C++ compiler.
The program output may depend on the informaticsetiecon this assumptions
(for example sizeof(int) == 2 may be assumed).

Predict the output or error(s) for the following:

1. void main()

{
int const * p=5;
printf("%d",++(*p));
}
Answer:
Compiler error: Cannot modify a constant value.
Explanation:

p is a pointer to a "constant integer". But wedrie change the value of
the "constant integer".

2. main()
{
char s[ ]="man";
int i;

for(i=0;s[ i ];i++)
printf("\n%c%c%c%c",s[ i ],*(s+i),*(i+s),i[s]);

Answer:
mmmm
aaaa
nnnn
Explanation:

13
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s[i], *(i+s), *(s+i), i[s] are all different waysfoexpressing the same idea.
Generally array name is the base address foathay. Heres is the base addregss the
index number/displacement from the base addressin8ibecting it with * is same as
s[i]. i[s] may be surprising. But in the case©f it is same as s]i].

3. main()
{
float me = 1.1,
double you =1.1;
if(me==you)
printf("l love U");
else
printf("l hate U");

Answer:
| hate U
Explanation:

For floating point number§loat, double, long doub)ethe values cannot
be predicted exactly. Depending on the number tddyythe precession with of the value
represented varies. Float takes 4 bytes and longlddakes 10 bytes. So float stores 0.9
with less precision than long double.

Rule of Thumb:

Never compare or at-least be cautious when usodifig point numbers

with relational operator&=, >, <, <=, >=,15).

4. main()
{
static int var = 5;
printf("%d ",var--);
if(var)
main();
}

Answer:
54321
Explanation:
Whenstatic storage class is given, it is initialized onceeThange in the
value of astaticvariable is retained even between the functiorscddiain is also treated
like any other ordinary function, which can be edlrecursively.

5. main()

{
int c[ ]1={2.8,3.4,4,6.7,5},
int j,*p=c,*q=c;
for(j=0;j<5;j++) {

14
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printf(" %d ",*c);
++q; }

for(j=0;j<5;j++)1{
printf(" %d ", *p);
++p;  }

Answer:
2222223465
Explanation:
Initially pointer c is assigned to boghandg. In the first loop, since onlyg
is incremented and not ¢ , the value 2 will be tedn5 times. In second logpitself is
incremented. So the values 2 3 4 6 5 will be pdnte

6. main()
{ . .
extern int i,
i=20;
printf("%d",i);
}
Answer:
Linker Error : Undefined symbol '_I'
Explanation:
extern storage class in the followdeglaration,
extern int i;

specifies to the compiler that the memory ifas allocated in some other program and
that address will be given to the current progrartha time of linking. But linker finds
that no other variable of nameas available in any other program with memory gpac
allocated for it. Hence a linker error has occurred

7. main()

{
int i=-1,j=-1,k=0,1=2,m;
M=i++&&j++&&K++||l++;
printf("%d %d %d %d %d",ij,k,|,m);

Answer:
00131
Explanation :
Logical operations always give a resultloor 0. And also the logical
AND (&&) operator has higher priority over the lagi OR (||) operator. So the
expression i++ && j++ && k++' is executed first. The result of this express®i i

15
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(-1 && -1 && 0 = 0). Now the expression is 0 || zhigsh evaluates to 1 (because OR
operator always gives 1 except for ‘0 || 0O’ combora for which it gives 0). So the value
of mis 1. The values of other variables are aisoeémented by 1.

8. main()
{
char *p;
printf("%d %d ",sizeof(*p),sizeof(p));
}
Answer:
12
Explanation:

The sizeof() operator gives the number of bytesndhy its operand. P is
a character pointer, which needs one byte for reoiis value (a character). Hence
sizeof(*p) gives a value of 1. Since it needs twteb to store the address of the character
pointer sizeof(p) gives 2.

9. main()
{
int i=3;
switch(i)
{

default:printf("zero");
case 1: printf("one");
break;
case 2:printf("two");
break;
case 3: printf("three");
break;
}

Answer :
three
Explanation :
The default case can be placed anywhere insidéote It is executed
only when all other cases doesn't match.

}

10. main()
{

}

printf("%x",-1<<4);

Answer:

16
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fffo
Explanation :
-1 is internally represented as all 1's. Whendhitted four times the least
significant 4 bits are filled with 0's.The %x fortngpecifier specifies that the integer
value be printed as a hexadecimal value.

11.main()
{
char string[]="Hello World";
display(string);

void display(char *string)

printf("%s",string);
}
Answer:
Compiler Error : Type mismatch in redeclaration of function display
Explanation :

In third line, when the functiorisplay is encountered, the compiler
doesn't know anything about the function displayadsumes the arguments and return
types to be integers, (which is the default typehen it sees the actual functidisplay,
the arguments and type contradicts with what itdsssimed previously. Hence a compile
time error occurs.

12.main()
{
int c=- -2;
printf(*c=%d",c);
}
Answer:

c=2;
Explanation:
Here unary minus (or negation) operator is usedéwbsame maths rules
applies, ie. minus * minus= plus.
Note:
However you cannot give like --2. Because -- opgratan only be
applied to variables asceecrementoperator (eg., i--). 2 is a constant and not aabdei

13.#define int char
main()

{
int i=65;
printf("sizeof(i)=%d",sizeof(i));
17
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}
Answer:
sizeof(i)=1
Explanation:
Since the #define replaces the strimg by the macraehar
14.main()
{
int i=10;
i=li>14;
printf("i=%d",i);
}
Answer:
i=0
Explanation:

In the expressioti>14 , NOT (!) operator has more precedence than * >’
symbol. ! is a unary logical operator. !i (110) is O (not tofie is false). 0>14 is false
(zero).

15.#include<stdio.h>

main()

{
char s[]={'a','b",'c',"\n",'c','\0'};
char *p,*str,*strl;
p=&s[3];
str=p;
strl=s;
printf("%d",++*p + ++*str1-32);

Answer:
77

Explanation:

p is pointing to character "\n'. strl is pointimgcharacter 'a' ++*p. "p is pointing
to \n' and that is incremented by one.” the AS@Ilue of "\n' is 10, which is then
incremented to 11. The value of ++*p is 11. ++*stelrl is pointing to 'a’ that is
incremented by 1 and it becomes 'b'. ASCII valud®'ag 98.

Now performing (11 + 98 — 32), we get 77("M");

So we get the output 77 :: "M" (Ascii is 77).

16. #include<stdio.h>
main()

18
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int a[2][2][2] = { {10,2,3,4}, {5,6,7.,8} };
int *p,*q;

p=&a[2][2][2];

*q:***a;

printf("%d----%d",*p,*q);

Answer:
SomeGarbageValue---1
Explanation:
p=&a[2][2][2] you declare only two 2D arrays, bybu are trying to
access the third 2D(which you are not declaredyilit print garbage values. *g=***a
starting address of a is assigned integer poiNt&w q is pointing to starting address of a.
If you print *q, it will print first element of 3Carray.

17.#include<stdio.h>

main()
{
struct xx
{
int x=3;
char namef[]="hello";
%

struct xx *s;
printf("%d",s->x);
printf("%s",s->name);

Answer:
Compiler Error
Explanation:
You should not initialize variables in declaration

18. #include<stdio.h>

main()
{
struct xx
o
int x;
struct yy
{
chars;
struct xx *p;
3

19
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struct yy *q;
3

Answer:
Compiler Error
Explanation:
The structure yy is nested within structure xx. eétgrthe elements are of
yy are to be accessed through the instance oftsteugx, which needs an instance of yy
to be known. If the instance is created after diefjrthe structure the compiler will not

know about the instance relative to xx. Hence fsted structure yy you have to declare
member.

}

19. main()
{
printf("\nab");
printf("\bsi");
printf("\rha");

}
Answer:
hai
Explanation:
\n - newline
\b - backspace
\r - linefeed
20.main()
{
int i=5;
printf("%d%d%d%d%d%d",i++,i--,++i,--i,i);
}
Answer:
45545
Explanation:

The arguments in a function call are pushed int dtack from left to
right. The evaluation is by popping out from thacgt and the evaluation is from right to
left, hence the result.

21.#define square(x) x*x
main()
S
int i;
i = 64/square(4);
printf("%d",i);

20

www.deepakbalana.webs.com - All Rights Reserved



ipQingenvity Dairs

A COMPLETE PORTAL FOR SUCCESS

}

Answer:
64
Explanation:
the macro call square(4) will substituted by 4*4tlse® expression becomes
i = 64/4*4 . Since / and * has equal priority theeession will be evaluated as (64/4)*4
i.e. 16*4 = 64

22.main()
{
char *p="hai friends",*p1,
p1=p;
while(*p!="\0") ++*p++;
printf("%s %s",p,pl);

Answer:
ibjlgsjfoet
Explanation:
++*p++ will be parse in the given order
» *p that is value at the location currently pointgdp will be taken
» ++*p the retrieved value will be incremented
» when ; is encountered the location will be incretadrihat is p++ will be executed
Hence, in the while loop initial value pointed byig‘h’, which is changed to ‘I' by
executing ++*p and pointer moves to point, ‘a’ whis similarly changed to ‘b’ and so
on. Similarly blank space is converted to ‘I". Thuse obtain value in p becomes
“ibj!gsjfoet” and since p reaches \0’ and p1 psitt p thus pldoesnot print anything.

23.#include <stdio.h>

#define a 10
main()
{
#define a 50
printf("%d",a);
}
Answer:
50
Explanation:

The preprocessor directives can be redefined amgnhehe program. So
the most recently assigned value will be taken.

24.#define clrscr() 100
main()
{

21
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clrscr();
printf("%d\n",clrscr());

Answer:
100
Explanation:
Preprocessor executes as a seperate pass befoexdbetion of the

compiler. So textual replacement of clrscr() to d@0urs.The input program to compiler
looks like this :

main()
{
100;
printf("%d\n",100);
}
Note:
100; is an executable statement but with no acanit doesn't give any
problem
25.main()
{
printf("%p",main);
}
Answer:
Some address will be printed.
Explanation:

Function names are just addresses (just likey aaenes are addresses).
main() is also a function. So the address of fuumcthain will be printed. %p in printf
specifies that the argument is an address. Theprared as hexadecimal numbers.

27)  main()
{

clrscr();
clrscr();

Answer:
No output/error
Explanation:
The first clrscr() occurs inside a function. Sbetcomes a function call. In

the second clrscr(); is a function declaration @use it is not inside any
function).

28)  enum colors {BLACK,BLUE,GREEN}

22
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29)

30)

31)

main()

{
printf("%d..%d..%d",BLACK,BLUE,GREEN);

return(1);
}
Answer:
0.1..2
Explanation:
enum assigns numbers starting from 0, if not eitplidefined.

void main()

{

char far *farther,*farthest;

printf("%d..%d",sizeof(farther),sizeof(farthest));

}

Answer:
4.2
Explanation:
the second pointer is of char type and not pdanter

main()

{

int i=400,j=300;

printf("%d..%d");

}

Answer:
400..300

Explanation:
printf takes the values of the first two assignreewit the program. Any
number of printf's may be given. All of them takaly the first two
values. If more number of assignments given ingregram,then printf
will take garbage values.

main()

{

char *p;

p="Hello";
printf("%c\n",*&*p);
}

23
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32)

33)

Answer:
H
Explanation:

* is a dereference operator & is a reference dperarhey can be
applied any number of times provided it is meanihgflere p points to
the first character in the string "Hello". *p dezegnces it and so its value
is H. Again & references it to an address andrefigences it to the value

H.

main()
L
inti=1,
while (i<=5)
{
printf("%d",i);
if (I>2)
goto here;
i++;
}
}
fun()
{
here:
printf("PP");

Answer:

Compiler error: Undefined label 'here' in functimain

Explanation:

Labels have functions scope, in other words Theeaf the labels is
limited to functions . The label 'here’ is avaiabi function fun() Hence it

is not visible in function main.

main()

{

static char names[5][20]={"pascal","ada","cohtidrtran”,"perl"};

inti;
char *t;
t=names|3];

names[3]=names[4];

names[4]=t;

for (i=0;i<=4;i++)
printf("%s",namesli]);
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34)

35)

36)

Answer:

Compiler error: Lvalue required in function main
Explanation:

Array names are pointer constants. So it cannotduified.

void main()
Lt
int i=5;
printf("%d",i++ + ++i);
}
Answer:
Output Cannot be predicted exactly.
Explanation:
Side effects are involved in the evaluation of i
void main()
{
int i=5;
printf("%d",i+++++i);
}
Answer:
Compiler Error
Explanation:

The expression i+++++i is parsed as i ++ ++ + icahhis an illegal
combination of operators.

#include<stdio.h>

main()

{

inti=1,j=2;

switch(i)

{

case 1. printf("GOOD");
break;

case j. printf("BAD");
break;

}

}

Answer:
Compiler Error: Constant expression required irctiom main.
Explanation:
The case statement can have only constant expnesglis implies that
we cannot use variable names directly so an error).

25
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37)

38)

39)

40)

Note:
Enumerated types can be used in case statements.

main()

L

int i;

printf("%d",scanf("%d",&i)); // value 10 is giveas input here

}

Answer:
1

Explanation:
Scanf returns number of items successfully readremidl/0. Here 10 is
given as input which should have been scanned ssittly. So number
of items read is 1.

#define f(g,92) g##g2
main()
{
int var12=100;
printf("%d",f(var,12));
}
Answer:

100

main()

{
int i=0;

for(i++;printf("%d",i)) ;
printf("%d",i);
}

Answer:
1

Explanation:
before entering into the for loop the checking ¢bod is "evaluated".
Here it evaluates to O (false) and comes out of ltep, and i is
incremented (note the semicolon after the for loop)

#include<stdio.h>
main()

char s[]={'a’,'b','c','\n",'c',"\0'};

char *p,*str,*strl;
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41)

42)

p=&s(3];
str=p;
strl=s;
printf("%d",++*p + ++*str1-32);
}
Answer:
M
Explanation:
p is pointing to character '\n'.strl is pointing ¢tbaracter 'a’ ++*p
meAnswer:"p is pointing to \n' and that is increreel by one.” the ASCII
value of \n" is 10. then it is incremented to fife value of ++*p is 11.
++*strl meAnswer:"strl is pointing to 'a’ that iciemented by 1 and it
becomes 'b'. ASCII value of 'b" is 98. both 11 88ds added and result is
subtracted from 32.
i.e. (11+98-32)=77("M");

#include<stdio.h>
main()
{
struct xx
{
int X=3;
char name[]="hello";
h
struct xx *s=malloc(sizeof(struct xx));
printf("%d",s->Xx);
printf("%s",s->name);
}
Answer:
Compiler Error
Explanation:
Initialization should not be done for structure ntems inside the structure
declaration

#include<stdio.h>
main()

{

struct xx

{
int x;
struct yy
{

char s;
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43)

44)

45)

struct xx *p;

b

3
}
Answer:
Compiler Error
Explanation:
in the end of nested structure yy a member habe weclared.

struct yy *q;

main()

L

extern int i;

i=20;

printf("%d",sizeof(i));

}

Answer:
Linker error: undefined symbol ' i".

Explanation:
extern declaration specifies that the variabledetined somewhere else.
The compiler passes the external variable to balved by the linker. So
compiler doesn't find an error. During linking theker searches for the
definition of i. Since it is not found the linkdags an error.

main()

{

printf("%d", out);

}

int out=100;

Answer:
Compiler error: undefined symbol out in functionima

Explanation:
The rule is that a variable is available for userfrthe point of declaration.
Even though a is a global variable, it is not az# for main. Hence an
error.

main()

{

extern out;
printf("%d", out);

}
int out=100;
Answer:
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46)

47)

100
Explanation:
This is the correct way of writing the previous gram.

main()
show();
}

void show()

printf("I'm the greatest");

}
Answer:
Compier error: Type mismatch in redeclaration afvgh
Explanation:
When the compiler sees the function show it dodswiv anything about
it. So the default return type (ie, int) is assumBdt when compiler sees
the actual definition of show mismatch occurs sin¢e declared as void.
Hence the error.
The solutions are as follows:
1. declare void show() in main() .
2. define show() before main().
3. declare extern void show() before the use oivgho
main( )
{

int a[2][3][2] = {{{2,4},{7.8},{3,4}}.{{2,2}.{2,3 }.{3,4}}};
printf(“%u %u %u %d \n”,a,*a,**a,***a);
printf(“%u %u %u %d \n”,a+1,*a+1,**a+1,***a+1);
}
Answer:
100, 100, 100, 2
114, 104, 102, 3
Explanation:
The given array is a 3-D one. It can also be ertwas a 1-D array.

(24 [7[8[3 4] 2] 2] 2] 3] 3] 4]
100 102 104 106108 110 112 114 116 120 122

thus, for the first printf statement a, *a, **avgiaddress of first element .
since the indirection ***a gives the value. Hentke first line of the
output.
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for the second printf a+1 increases in the thinthetision thus points to
value at 114, *a+1 increments in second dimendias points to 104, **a
+1 increments the first dimension thus points t@ &0d ***a+1 first gets

the value at first location and then incrementsyifL.. Hence, the output.

48) main()
int a[ ] = {10,20,30,40,50},j,*p;
for(j=0; j<5; j++)
{

printf(“%d” ,*a);
a++;
}
p=a
for(j=0; j<5; j++)
{

printf(“%d ” ,*p);

p++;
}
}
Answer:
Compiler error: Ivalue required.
Explanation:
Error is in line with statement a++. The operandstrhe an lvalue and
may be of any of scalar type for the any operaaay name only when
subscripted is an Ivalue. Simply array name isramaodifiable Ivalue.
49)  main()

staticint a[] ={0,1,2,3,4};
int *p[] ={a,at+l,at2,a+3,a+4};

int **ptr = p;

ptr++;

printf(“\n %d %d %d”, ptr-p, *ptr-a, **ptr);
*ptr++;

printf(“\n %d %d %d”, ptr-p, *ptr-a, **ptr);
*++ptr;

printf(“\n %d %d %d”, ptr-p, *ptr-a, **ptr);
++*ptr;

printf("\n %d %d %d”, ptr-p, *ptr-a, **ptr);
}

Answer:
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111
222
333
344
Explanation:
Let us consider the array and the two pointers satime address
a
0 1 |2 |3 [4 |
100 102 104 106 108

p
1100 | 102 | 104 | 106] 108
1000 1002 1004 1006 1008

Dtr

2000
After execution of the instruction ptr++ value itr fpecomes 1002, if
scaling factor for integer is 2 bytes. Now ptr ispsalue in ptr — starting
location of array p, (1002 — 1000) / (scaling fagto 1, *ptr — a = value at
address pointed by ptr — starting value of arra082 has a value 102 so
the value is (102 — 100)/(scaling factor) = 1, tr*s the value stored in
the location pointed by the pointer of ptr = vah@@nted by value pointed
by 1002 = value pointed by 102 = 1. Hence the dudpahe firs printf is
1,1, 1.
After execution of *ptr++ increments value of thalwe in ptr by scaling
factor, so it becomes1004. Hence, the outputsii®isecond printf are ptr
—p =2, *ptr—a =2, **ptr = 2.
After execution of *++ptr increments value of thalwe in ptr by scaling
factor, so it becomes1004. Hence, the outputshietthird printf are ptr —
p =3, *ptr—a = 3, **ptr = 3.
After execution of ++*ptr value in ptr remains tb@me, the value pointed
by the value is incremented by the scaling facorthe value in array p at
location 1006 changes from 106 10 108,. Henceotitputs for the fourth
printf are ptr — p = 1006 — 1000 = 3, *ptr — a B81O100 = 4, **ptr = 4.

50) main()
{
char *q;
int j;
for (j=0; j<3; j++) scanf(*%s” ,(q+)));
for (j=0; j<3; j++) printf(*%c” ,*(q+)));
for (j=0; j<3; j++) printf(*%s” ,(q+}));
}

Explanation:
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Here we have only one pointer to type char andesime take input in the
same pointer thus we keep writing over in the séoation, each time
shifting the pointer value by 1. Suppose the inpumesMOUSE, TRACK
and VIRTUAL. Then for the first input suppose theirmger starts at
location 100 then the input one is stored as

M (O (U |S E | \O

When the second input is given the pointer is imeneted as j value
becomes 1, so the input is filled in memory stgrfrom 101.

'M |[T |[R |[A |C |K |\ |
The third input starts filling from the locatio®2

M [T [v I IR [T Ju |A L [w |
This is the final value stored .
The first printf prints the values at the positqprg+1 and g+2 =M TV
The second printf prints three strings startingrfiocations q, g+1, q+2
i.e MTVIRTUAL, TVIRTUAL and VIRTUAL.

51) main()
{
void *vp;
char ch =‘g’, *cp = “goofy”;
intj = 20;
vp = &ch;
printf(“%c”, *(char *)vp);
vp = &j;
printf(“%d”,*(int *)vp);
vp = cp;
printf(“%s”,(char *)vp + 3);

Answer:
g20fy

Explanation:
Since a void pointer is used it can be type catstechy other type pointer.
vp = &ch stores address of char ch and the nasrsient prints the value
stored in vp after type casting it to the propemldgpe pointer. the output
is ‘g’. Similarly the output from second printf i20’. The third printf
statement type casts it to print the string frore ¢ value hence the
output is ‘fy’.

52) main ()
{

static char *s[ ] = {"black”, “white”, “yellow”,"“violet};
char **ptr[ | = {s+3, s+2, s+1, s}, ***p;
p = ptr;
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**++4p;
printf(“%s”,*--*++p + 3);
}
Answer:
ck
Explanation:
In this problem we have an array of char pointessgng to start of 4
strings. Then we have ptr which is a pointer tmefer of type char and a
variable p which is a pointer to a pointer to anpai of type char. p hold
the initial value of ptr, i.e. p = s+3. The nexdtsiment increment value in
p by 1, thus now value of p = s+2. In the pratdtement the expression
is evaluated *++p causes gets value s+1 then tlee decrement is
executed and we get s+1 — 1 = s . the indirectjperaior now gets the
value from the array of s and adds 3 to the stamishdress. The string is
printed starting from this position. Thus, the auts ‘ck’.
53) main()
L
int i, n;
char *x = “girl”;
n = strlen(x);
*x = Xx[n];
for(i=0; i<n; ++i)
{
printf(“%s\n”,x);
X++;
}
}
Answer:
(blank space)
irl
rl
I
Explanation:

Here a string (a pointer to char) is initializedtlwa value “girl”. The
strlen function returns the length of the stringyjd n has a value 4. The
next statement assigns value at the nth locathdr) (o the first location.
Now the string becomes “\0irl” . Now the printf t&gment prints the string
after each iteration it increments it starting gosi. Loop starts from 0O to
4. The first time x[0] = \O’ hence it prints notig and pointer value is
incremented. The second time it prints from x[# firl” and the third
time it prints “rI” and the last time it prints “i&nd the loop terminates.
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54)

55)

56)

intij;
for(i=0;i<=10;i++)
{
1+=5;
assert(i<5);
}
Answer:
Runtime error: Abnormal program termination.
assert failed (i<b), <file name>,<line number>
Explanation:
asserts are used during debugging to make suredhain conditions are
satisfied. If assertion fails, the program willrtenate reporting the same.
After debugging use,
#undef NDEBUG
and this will disable all the assertions from tharse code. Assertion
is a good debugging tool to make use of.

main()

{

inti=-1,

+i;

printf("i = %d, +i = %d \n",i,+i);

}

Answer:
i=-1,+i=-1

Explanation:
Unary + is the only dummy operator in C. Where-av@omes you can
just ignore it just because it has no effect in éxpressions (hence the
name dummy operator).

What are the files which are automatically ggewhen a C file is executed?
Answer:
stdin, stdout, stderr (standard input,standardugigfandard error).

57) what will be the position of the file marker?

a: fseek(ptr,0,SEEK_SET);
b: fseek(ptr,0,SEEK_CUR);

Answer :
a: The SEEK_SET sets the file position markehwodtarting of the file.
b: The SEEK_CUR sets the file position markethi current position
of the file.
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58)

59)

60)

61)

main()

{

char name[10],s[12];

scanf(" \"%["\"\"",s);

}

How scanf will execute?

Answer:
First it checks for the leading white space andatds it. Then it matches
with a quotation mark and then it reads all chraapto another
guotation mark.

What is the problem with the following code semt?
while ((fgets(receiving array,50,file_ptr)) '= EQF

Answer & Explanation:
fgets returns a pointer. So the correct end ofdileck is checking for !=

NULL.

main()

{

main();

}

Answer:
Runtime error : Stack overflow.

Explanation:
main function calls itself again and again. Eaafetthe function is called
its return address is stored in the call stackcé&there is no condition to
terminate the function call, the call stack ovesffoat runtime. So it
terminates the program and results in an error.

main()

{

char *cptr,c;

void *vptr,v;

c=10; v=0;

Cptr=&c; vptr=&v,
printf("%c%v",c,v);

}
Answer:
Compiler error (at line number 4): size of v is Wokvn.
Explanation:
35
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62)

63)

64)

You can create a variable of type void * but notygfe void, since void is
an empty type. In the second line you are creatsmipble vptr of type
void * and v of type void hence an error.

main()

{

char *strl="abcd";

char str2[]="abcd";

printf("%d %d %d",sizeof(strl),sizeof(str2),siz€abcd"));

}

Answer:
255

Explanation:
In first sizeof, strl is a character pointer s@iites you the size of the
pointer variable. In second sizeof the name stdkcates the name of the
array whose size is 5 (including the "\O' termimatcharacter). The third
sizeof is similar to the second one.

main()

{

char not;

not=12;

printf("%d",not);

}

Answer:
0

Explanation:

l'is a logical operator. In C the value 0O is coesatl to be the boolean
value FALSE, and any non-zero value is considecethe the boolean
value TRUE. Here 2 is a non-zero value so TRUE.UERs FALSE (0)
so it prints O.

#define FALSE -1
#define TRUE 1
#define NULL O
main() {
if(NULL)
puts("NULL");
else if(FALSE)
puts("TRUE");
else

}

puts("FALSE");
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65)

66)

Answer:

TRUE

Explanation:

The input program to the compiler after processinghe preprocessor is,
main(){
if(0)
puts("NULL");
else if(-1)
puts("TRUE");
else

}

Preprocessor doesn't replace the values giveneirtbiel double quotes.
The check by if condition is boolean value falseitsgoes to else. In
second if -1 is boolean value true hence "TRUBpristed.

puts("FALSE");

int k=1;
printf("%d==1 is ""%s" k,k==1?"TRUE":"FALSE");

Answer:

1==1is TRUE

Explanation:

When two strings are placed together (or separayedhite-space) they
are concatenated (this is called as "stringizatmpération). So the string
is as if it is given as "%d==1 is %s". The condiab operator( ?: )
evaluates to "TRUE".

scanf("%d",&y); // input given is 2000

if( (y%4==0 && y%100 !=0) || y%100 ==0)
printf("%d is a leap year");
printf("%d is not a leap year");

Answer:

2000 is a leap year

Explanation:

An ordinary program to check if leap year or not.
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67)  #define max 5
#define int arrl[max]
main()

typedef char arr2[max];

arrl list={0,1,2,3,4}

arr2 name="name",

printf("%d %s",list[0],name);

}

Answer:
Compiler error (in the line arrl list = {0,1,2,3)4}

Explanation:
arr2 is declared of type array of size 5 of cha&ctSo it can be used to
declare the variable name of the type arr2. Big ot the case of arrl.
Hence an error.

Rule of Thumb:
#defines are used for textual replacement whengasdefs are used for
declaring new types.

68) inti=10;
main()
{
extern int i;
{
int i=20;
{
const volatile unsigned i=30;
printf("%d",i);

}
printf("%d",i);

}

printf("%d",i);

}

Answer:
30,20,10

Explanation:
{" introduces new block and thus new scope. Initiiermost block i is
declared as,

const volatile unsigned

which is a valid declaration. i is assumed of tyge So printf prints 30. In
the next block, i has value 20 and so printf pri2a@s In the outermost
block, i is declared as extern, so no storage sigaakocated for it. After

38

www.deepakbalana.webs.com - All Rights Reserved



ipQingenvity Dairs

A COMPLETE PORTAL FOR SUCCESS

compilation is over the linker resolves it to glbkariable i (since it is the
only variable visible there). So it prints i's valas 10.

69) main()
L
int *j;
{
int i=10;
J=&i;
}
printf("%d",*));
}
Answer:
10
Explanation:
The variable i is a block level variable and thsihility is inside that
block only. But the lifetime of i is lifetime of éhfunction so it lives upto
the exit of main function. Since the i is still@dhted space, *j prints the
value stored in i since j points i.
70)  main()
{

int i=-1;
_|,
printf("i = %d, -i = %d \n",i,-i);

}

Answer:
i=-1,-i=1

Explanation:
-i is executed and this execution doesn't affeetviddue of i. In printf first
you just print the value of i. After that the valokthe expression -i = -(-1)
is printed.

71)  #include<stdio.h>

main()
L

const int i=4,;

float j;

j = ++i;

printf("%d %f", i,++]);
}
Answer:

Compiler error
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72)

73)

74)

Explanation:
i IS a constant. you cannot change the value cteom

#include<stdio.h>
main()

int a[2][2][2] = { {10,2,3,4}, {5,6,7,8} },
int *p,*q;
p=&a[2][2][2];
*q:***a;
printf("%d..%d",*p,*q);
}
Answer:
garbagevalue..1
Explanation:
p=&a[2][2][2] you declare only two 2D arrays. bybu are trying to
access the third 2D(which you are not declaredyiit print garbage
values. *q=***a starting address of a is assign&e@ger pointer. now q is
pointing to starting address of a.if you print *@Answer:it will print first
element of 3D array.

#include<stdio.h>
main()
{
register i=5;
char j[]= "hello";
printf("%s %d" j,i);
}

Answer:
hello 5

Explanation:
if you declare i as register compiler will treas ordinary integer and it
will take integer value. i value may be storedthei in register or in
memory.

main()

{
int i=5,j=6,z;
printf("%d",i+++));

Answer:

11
Explanation:
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76)

77)

the expression i+++j is treated as (i++ + j)

struct aaa{
struct aaa *prev;
inti;
struct aaa *next;
2
main()
{
struct aaa abc,def,ghi,jkl;
int x=100;
abc.i=0;abc.prev=&jKil;
abc.next=&def;
def.i=1;def.prev=&abc;def.next=&ghi;
ghi.i=2;ghi.prev=&def;
ghi.next=&jkKI;
jKLi=3;jkl.prev=&ghi;jkl.next=&abc;
x=abc.next->next->prev->next->i;
printf("%d",x);
}
Answer:
2
Explanation:
above all statements form a double circular lchkst;
abc.next->next->prev->next->i
this one points to "ghi" node the value of at gaiar node is 2.

struct point

{

int x;

inty;

3

struct point origin,*pp;

main()
{
pp=&origin;
printf("origin is(%d%d)\n",(*pp).X,(*pp).Y);
printf(*origin is (%d%d)\n",pp->X,pp->Y);

}

Answer:
origin is(0,0)
origin is(0,0)
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78)

79)

80)

Explanation:
pp is a pointer to structure. we can access thaegles of the structure
either with arrow mark or with indirection operator

Note:
Since structure point is globally declared x &rg anitialized as zeroes

main()

{
inti=_|_abc(10);
printf("%d\n",--i);

}

int_|_abc(int i)

{
return(i++);

}

Answer:

9

Explanation:

return(i++) it will first return i and then incremss. i.e. 10 will be
returned.

main()
{
char *p;
int *q;
long *r;
p:q:r:O;
p++;
g++;
r++;
printf("%p...%p...%p",p,q,r);
}
Answer:
0001...0002...0004
Explanation:
++ operator when applied to pointers incrementdrest according to
their corresponding data-types.

main()

{

char c="",x,convert(z);
getc(c);
if((c>="a") && (c<='Z"))
42
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81)

82)

x=convert(c);
printf("%c",x);
}

convert(z)

{

return z-32;
}
Answer:
Compiler error
Explanation:
declaration of convert and format of getc() areng.o

main(int argc, char **argv)

{

printf("enter the character");
getchar();
sum(argv[l],argv[2]);

}

sum(numl,num?2)

int numl1,num2;

{

return numl+numz2;

}

Answer:
Compiler error.

Explanation:
argv[1l] & argv[2] are strings. They are passech®function sum without
converting it to integer values.

# include <stdio.h>
int one_d[]={1,2,3};
main()
{
int *ptr,;
ptr=one_d;
ptr+=3;
printf("%d",*ptr);
}
Answer:

garbage value
Explanation:

ptr pointer is pointing to out of the array rande®oe_d.
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83)

85)

86)

# include<stdio.h>
aaa() {
printf("hi");

}
bbb(){
printf("hello™);
}
cce(){
printf("bye");
}
main()
{
int (*ptr[3])();
ptr[O]=aaa;
ptr[1]=bbb;
ptr[2]=ccc;
}ptr[Z]();
Answer:
bye
Explanation:
ptr is array of pointers to functions of return eyimt.ptr[0] is assigned to
address of the function aaa. Similarly ptr[1] and2) for bbb and ccc
respectively. ptr[2]() is in effect of writing cg¢lince ptr[2] points to ccc.

#include<stdio.h>

main()

{

FILE *ptr;

char i;

ptr=fopen("zzz.c","r");

while((i=fgetch(ptr))!=EOF)
printf("%c",i);

}

Answer:
contents of zzz.c followed by an infinite loop

Explanation:
The condition is checked against EOF, it shouldchecked against
NULL.

main()

{
int i =0;j=0;
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87)

88)

if(i && j++)
printf("%d..%d",i++,j);

printf("%d..%d.,i,j);

}

Answer:
0.0

Explanation:
The value of i is 0. Since this information is egbuo determine the truth
value of the boolean expression. So the statemelfdwing the if
statement is not executed. The values of i aedhain unchanged and get
printed.

main()

-

int i;

I = abc();
printf("%d",i);

}

abc()

{

_AX =1000;

}

Answer:
1000

Explanation:
Normally the return value from the function is tagh the information
from the accumulator. Here _AH is the pseudo glatzalable denoting
the accumulator. Hence, the value of the accumulatget 1000 so the
function returns value 1000.

int i;

main(){

int t;

for ( t=4;scanf("%d",&i)-t;printf("%d\n",i))
printf("%d--",t--);

}
/I If the inputs are 0,1,2,3 find the o/p
Answer:
4--0
3--1
2--2
Explanation:
Let us assume some x= scanf("%d",&i)-t the valuasng) execution
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89)

90)

91)

will be,
t i X
4 0 -4
3 1 -2
2 2 0
main(){
int a= 0;int b = 20;char x =1;char y =10;
if(a,b,x,y)
printf("hello");
}
Answer:
hello
Explanation:
The comma operator has associativity from left tghtt Only the
rightmost value is returned and the other valuesaaluated and ignored.
Thus the value of last variable y is returned teakhin if. Since it is a non
zero value if becomes true so, "hello" will be peih
main(){
unsigned int i;
for(i=1;i>-2;i--)
printf("c aptitude");
}
Explanation:

i is an unsigned integer. It is compared with ae@yvalue. Since the both
types doesn't match, signed is promoted to unsigakee. The unsigned
equivalent of -2 is a huge value so condition bezoralse and control
comes out of the loop.

In the following pgm add a stmt in the funatiéun such that the address of
'a’ gets stored in j'.

main(){
int*j;
void fun(int **);
fun(&j);
void fun(int **k) {
int a =0;
/* add a stmt here*/
}
Answer:
*k = &a
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Explanation:
The argument of the function is a poittea pointer.

92)  What are the following notations of definingnétions known as?
i. intabc(int a,float b)

{

/* some code */
}
ii. intabc(a,b)
int a; float b;

{

/* some code*/
}
Answer:
i. ANSI C notation
ii. Kernighan & Ritche notation

93) main()
{
char *p;
p="%d\n";
p++;
p++;
printf(p-2,300);
}

Answer:
300

Explanation:
The pointer points to % since it is incremented ceviand again
decremented by 2, it points to '%d\n' and 300iisted.

94) main(){
char a[100];
a[0]="a"ja[1]]="b";a[2]="c";a[4]="d";
abc(a);
}
abc(char a[]){
a++;
printf("%c",*a);
a++;
printf("%c",*a);

Explanation:
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95)

96)

The base address is modified only in function asd eesult a points to 'b’
then after incrementing to 'c' so bc will be prihte

func(a,b)
int a,b;

{
}

main()

return( a= (a==b) );

int process(),func();

printf("The value of process is %d \n ",process(f13,6));
}

process(pf,vall,val2)

int (*pf) ()

int vall,val2;

{
return((*pf) (vall,val2));
}

Answer:
The value if process is 0!

Explanation:
The function 'process' has 3 parameters - 1, aqydim another function 2
and 3, integers. When this function is invoked frorain, the following
substitutions for formal parameters take placec fion pf, 3 for vall and 6
for val2. This function returns the result of theeaation performed by the
function 'func'. The function func has two integarameters. The formal
parameters are substituted as 3 for a and 6 feinbe 3 is not equal to 6,
a==Db returns 0. therefore the function returns Gctwin turn is returned
by the function 'process'.

void main()

{

static int i=5;
if(--i)X
main();
printf("%d ",i);
}
}
Answer:

0000
Explanation:
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97)

The variable "I" is declared as static, hence nrgrfar | will be allocated
for only once, as it encounters the statement. flihetion main() will be called
recursively unless | becomes equal to 0, and simmie() is recursively called, so
the value of static | ie., O will be printed eveitye the control is returned.

void main()
{
int k=ret(sizeof(float));
printf("\n here value is %d",++Kk);

}

int ret(int ret)
{
ret += 2.5;
return(ret);
}
Answer:
Here value is 7
Explanation:
The int ret(int ret), ie., the function name and #rgument name can be

the same.

98)

99)

Firstly, the function ret() is called in which ttezeof(float) ie., 4 is
passed, after the first expression the valuetinvilébe 6, as ret is integer hence
the value stored in ret will have implicit type e@nsion from float to int. The ret
is returned in main() it is printed after and poeament.

void main()
{
char a[]="12345\0";
int i=strlen(a);
printf("here in 3 %d\n",++i);
}
Answer:
herein 36
Explanation:
The char array 'a’ will hold the initialized stginwhose length will be
counted from O till the null character. Hence thevill hold the value equal to 5,
after the pre-increment in the printf statemerg, @hwill be printed.

void main()

{
unsigned giveit=-1,;
int gotit;
printf("%u ",++giveit);
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100)

101)

102)

printf("%u \n",gotit=--giveit);

}
Answer:
0 65535
Explanation:
void main()
int i;
char a[]="\0";
if(printf("%s\n",a))
printf("Ok here \n");
else
printf("Forget it\n");
}
Answer:
Ok here
Explanation:
Printf will return how many characters does it priHence printing
a null character returns 1 which makes the if statd true, thus
"Ok here" is printed.
void main()
{
void *v;
int integer=2;
int *i=&integer,
V=i;
printf("%d", (int*)*v);
}
Answer:

Compiler Error. We cannot apply indirection on tyjméd*.
Explanation:
Void pointer is a generic pointer type. No poin&ithmetic can be
done on it. Void pointers are normally used for,
1. Passing generic pointers to functions and returaudp pointers.
2. As aintermediate pointer type.
3. Used when the exact pointer type will be known &ter point of
time.

void main()

int i=i++ j=j++ k=k++;
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printf(“%d%d%d”,i,j,K);
}
Answer:
Garbage values.
Explanation:
An identifier is available to use in program codenfi the point of its
declaration.
So expressions such as i = i++ are valid statesndiite i, j and k are

automatic variables and so they contain some garbalge.Garbage in is
garbage out (GIGQ)

103) void main()

static int i=i++, j=j++, k=k++;
printf(“i = %d j = %d k = %d", i, |, K);

}

Answer:
i=1j=1k=1

Explanation:

Since static variables are initialized to zero bfadilt.

104) void main()

while(1){
if(printf("%d", printf("%d")))
break;
else
continue;
}
}
Answer:
Garbage values
Explanation:
The inner printf executes first to print some gagdaalue. The printf
returns no of characters printed and this value annot be predicted.
Still the outer printf prints something and sauras a non-zero value. So
it encounters the break statement and comes dheafhile statement.
104) main()
{

unsigned int i=10;
while(i-->=0)

51

www.deepakbalana.webs.com - All Rights Reserved



ipQingenvity Dairs

A COMPLETE PORTAL FOR SUCCESS

printf("%u ",i);

}

Answer:
1098765432106553565534.....

Explanation:
Since i is an unsigned integer it can never becomgative. So the
expression i-- >=0 will always be true, leadingtoinfinite loop.

105) #include<conio.h>
main()
{
int x,y=2,z,a;
if(x=y%2) z=2;
a=2,
printf("%d %d ",z,x);
}
Answer:
Garbage-value 0
Explanation:
The value of y%?2 is 0. This value is assigned tdhe condition reduces
to if (x) or in other words if(0) and so z goesnihalized.
Thumb Rule: Check all control paths to write bug free code.

106) main()
{
int a[10];
printf("%d",*a+1-*a+3);
}
Answer:
4
Explanation:
*a and -*a cancels out. The result is as simplé a3 = 4!

107) #define prod(a,b) a*b
main()

{
int x=3,y=4;
printf("%d",prod(x+2,y-1));
}

Answer:
10
Explanation:
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108)

109)

113)

The macro expands and evaluates to as:
X+2*y-1 => x+(2*y)-1 => 10

main()
{
unsigned int i=65000;
while(i++!=0);
printf("%d",i);
}
Answer:
1
Explanation:
Note the semicolon after the while statement. Wiies value of i
becomes 0 it comes out of while loop. Due to postament on i the
value of i while printing is 1.
main()
{
int i=0;
while(+(+i--)!=0)
-=i++;
printf("%d",i);
}
Answer:
-1
Explanation:
Unary + is the only dummy operator in. Go it has no effect on the
expression and now the while loop is, while(i-)=@&hich is false
and so breaks out of while loop. The value -1 isted due to the post-
decrement operator.
main()
{
float f=5,9=10;
enum{i=10,j=20,k=50};
printf("%d\n",++k);
printf("%f\n",f<<2);
printf("%If\n",f%Q);
printf("%lIf\n",fmod(f,q));
}
Answer:

Line no 5: Error: Lvalue required
Line no 6: Cannot apply leftshift to float
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Line no 7: Cannot apply mod to float

Explanation:
Enumeration constants cannot be modified, socgouot apply ++.
Bit-wise operators and % operators cannot beiegph float values.
fmod() is to find the modulus values for floats% operator is for ints.

110) main()
{
int i=10;
void pascal f(int,int,int);
f(i++,i++,i++);
printf(" %d",i);

void pascal f(integer :i,integer:j,integer :k)

{

write(i,j,K);
}
Answer:

Compiler error: unknown type integer

Compiler error: undeclared function write
Explanation:

Pascal keyword doesn’t mean that pascal code carsdx® It means that
the function follows Pascal argument passing masham calling the functions.

111) void pascal f(int i,int j,int k)

{
printf(“%d %d %d",i, j, K);
}
void cdecl f(int i,int j,int k)
{
printf(“%d %d %d",i, j, K);
}
main()
{
int i=10;
f(i++,i++,i++);
printf(" %d\n",i);
i=10;
f(i++,i++,i++);
printf(" %d",i);
}
Answer:

101112 13
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12111013
Explanation:
Pascal argument passing mechanism forces the angsirtee be called

from left to right. cdecl is the normal C argum@aissing mechanism where the
arguments are passed from right to left.

112). What is the output of the program given below

main()
{
signed char i=0;
for(;i>=0;i++) ;
printf("%d\n",i);

Answer
-128

Explanation
Notice the semicolon at the end of the for loopeTikitial value of
the i is set to 0. The inner loop executes to imenet the value
from O to 127 (the positive range of char) and thentates to the
negative value of -128. The condition in the foopdfails and so
comes out of the for loop. It prints the currentueaof i that is -
128.

113) main()
{
unsigned char i=0;
for(;i>=0;i++) ;
printf("%d\n",i);

Answer

infinite loop

Explanation

The difference between the previous question aisdatie is that the char
is declared to be unsigned. So the i++ can newd yiegative value and i>=0
never becomes false so that it can come out dbtHeop.

114) main()
char i=0;
for(;i>=0;i++) ;

printf("%d\n",i);
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}

Answer:

Behavior is implementation dependent.
Explanation:

The detail if the char is signed/unsigned by defaid
implementation dependent. If the implementatioratsethe char to be
signed by default the program will print —128 aadinate. On the other
hand if it considers char to be unsigned by deféuioes to infinite loop.
Rule:

You can write programs that have implementationeddpnt
behavior. But dont write programs that depend art saehavior.

115) Is the following statement a declaration/d&bn. Find what does it mean?
int (*x)[10];
Answer
Definition.
X is a pointer to array of(size 10) integers.

Apply clock-wise rule to find the meaning of tlisfinition.

116). What is the output for the program given elo

typedef enum errorType{warning, error, excepferror;
main()
{

error g1,

91=1;

printf("%d",g1);

Answer

Compiler error: Multiple declaration for error
Explanation

The name error is used in the two meanings. Onensnidat it is a
enumerator constant with value 1. The anothersiigat it is a type name
(due to typedef) for enum errorType. Given a sitratthe compiler

cannot distinguish the meaning of error to knowvhmat sense the error is
used:

error g1;
gl=error;
// which error it refers in each case?
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When the compiler can distinguish between usagas ithwill not
issue error (in pure technical terms, names cay bel overloaded in
different namespaces).

Note: the extra comma in the declaration,

enum errorType{warning, error, exception,}
is not an error. An extra comma is valid and isvmted just for
programmer’s convenience.

117) typedef struct error{int warning, @rrexception;}error;
main()
{
error g1,
gl.error =1,
printf("%d",g1.error);
}
Answer
1
Explanation

The three usages of name errors can be distinduesbhg the compiler at

any instance, so valid (they are in different ngraess).

Typedef struct error{int warning, error, exceptignror;
This error can be used only by preceding the dayastruct kayword as in:

struct error somekEtrror;

typedef struct error{int warning, error, exceptignror;
This can be used only after . (dot) or -> (arrop¢m@tor preceded by the variable
name as in :

gl.error =1;

printf("%d",gl.error);

typedef struct error{int warning, error, exdept}error;
This can be used to define variables without usiggpreceding struct keyword
asin:

error g1;
Since the compiler can perfectly distinguish betwdieese three usages, it is
perfectly legal and valid.

Note
This code is given here to just explain the condephind. In real

programming don’t use such overloading of namesedtices the readability of
the code. Possible doesn’t mean that we shoulitluse

118) #ifdef something
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int some=0;
#endif

main()
{

int thing = 0;

printf("%d %d\n", some ,thing);
}

Answer:
Compiler error : undefined symbol some

Explanation:
This is a very simple example for conditional colapon. The
name something is not already known to the compilaking the
declaration
int some = 0;
effectively removed from the source code.

119) #if something ==
int some=0;
#endif

main()

{

int thing = 0;

printf("%d %d\n", some ,thing);
}

Answer
00

Explanation
This code is to show that preprocessor expressimasnot the
same as the ordinary expressions. If a name isknown the
preprocessor treats it to be equal to zero.

120). What is the output for the following program
main()

{
int arr2D[3][3];
printf("%d\n", ((arr2D==* arr2D)&&(* arr2D = arr2D[0])) );

Answer
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1
Explanation
This is due to the close relation between the areand pointers. N
dimensional arrays are made up of (N-1) dimensianalys.
arr2D is made up of a 3 single arrays that coatadimtegers each .

arr2D
arr2D[1]

arr2D[2]

arr2D[3]

The name arr2D refers to the beginning of all trerays. *arr2D

refers to the start of the first 1D array (of 3eigers) that is the
same address as arr2D. So the expression (arr2@re2D) is true

Q).

Similarly, *arr2D is nothing but *(arr2D + 0), addj a zero
doesn’'t change the value/meaning. Again arr2D[Qh&s another
way of telling *(arr2D + 0). So the expression @D + 0) ==

arr2DI[0]) is true (1).

Since both parts of the expression evaluates @ ttna result is
true(1) and the same is printed.

121) void main()
{
if(~0 == (unsigned int)-1)
printf(“You can answer this if you know how valuase represented in
memory”);
}
Answer
You can answer this if you know how values are esented in
memory
Explanation
~ (tilde operator or bit-wise negation operatoreiges on 0 to
produce all ones to fill the space for an integéris represented in
unsigned value as all 1's and so both are equal.

122) int swap(int *a,int *b)
*a:*a+*b;*b:*a-*b;*a:*a-*b;

}

main()
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{
int x=10,y=20;
swap(&x,&y);
printf("x= %d y = %d\n",X,y);
}
Answer
x=20y=10
Explanation

123)

124)

This is one way of swapping two values. Simple &ivegr will help
understand this.

main()

char *p = “aygm”;
printf(“%c”, ++*(p++));
}
Answer:

b

main()
{
int i=5;
printf("%d",++i++);
}
Answer:
Compiler error: Lvalue required in function main
Explanation:
++i yields an rvalue. For postfix ++ to operaa Ivalue is

required.

125)

main()
{
char *p = “aygm”;
char c;
C = ++*p++;
printf(“%c”,c);
}
Answer:
b
Explanation:
There is no difference between the expression ++pand
++*p++. Parenthesis just works as a visual cluetlfi@r reader to
see which expression is first evaluated.
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126)
int aaa() {printf(“Hi");}
int bbb(){printf(*hello”);}
iny ccc(Of{printf(“bye”);}
main()
{
int (* ptr[3]) )
ptr[0] = aaa;
ptr[1] = bbb;
ptr[2] =ccc;

} ptr[2]0);

Answer:
bye

Explanation:
int (* ptr[3])() says that ptr is an array of pan$ to functions that takes
no arguments and returns the type int. By the asstgt ptr[0] = aaa; it
means that the first function pointer in the arrsyinitialized with the
address of the function aaa. Similarly, the othey array elements also
get initialized with the addresses of the functibbb and ccc. Since ptr[2]
contains the address of the function ccc, thetoathe function ptr[2]() is
same as calling ccc(). So it results in printirigye".

127)

main()

{

int i=5;

printf(“%d”,i=++i ==6);

}

Answer:
1

Explanation:
The expression can be treated as i = (++i==6), Ussa= is of higher
precedence than = operator. In the inner expressionis equal to 6
yielding true(1). Hence the result.

128) main()
{

char p[ ]="%d\n";
p[1] ="c’;
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129)

130)

131)

printf(p,65);

Answer:
A

Explanation:
Due to the assignment p[1] = ‘c’ the string beconfésc\n”. Since this
string becomes the format string for printf and AlS@lue of 65 is ‘A’,
the same gets printed.

void ( * abc( int, void ( *def) () )) 0;

Answer::
abc is a ptr to a function which takes 2 paramset(a). an integer
variable.(b). a ptrto a funtion which retsinroid. the return type of the
function is void.

Explanation:

Apply the clock-wise rule to find the result.

main()

while (strcmp(“some”,”some\0”))
printf(“Strings are not equal\n”);

}
Answer:
No output
Explanation:
Ending the string constant with \O explicitly makes difference. So
“some” and “some\0” are equivalent. So, strcmp mesu0 (false) hence
breaking out of the while loop.
main()
{
char strl[] ={'s’,)o’,’m’,’e’};
char str2[] = {'s’,’o’,’m’,’e’,'\0’};
while (strcmp(strl,str2))
printf(“Strings are not equal\n”);
}
Answer:
“Strings are not equal”
“Strings are not equal”
Explanation:
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132)

133)

134)

If a string constant is initialized explicitly witksharacters, \0’ is not
appended automatically to the string. Since stresdi have null

termination, it treats whatever the values thatimtée following positions

as part of the string until it randomly reaches( ‘So strl and str2 are
not the same, hence the result.

main()
L
inti=3;
for (;i++=0;) printf(“%d”,i);
}
Answer:
Compiler Error: Lvalue required.
Explanation:
As we know that increment operators return rvales hence it
cannot appear on the left hand side of an assignopemation.
void main()
{
int *mptr, *cptr;
mptr = (int*)malloc(sizeof(int));
printf(“%d”,*mptr);
int *cptr = (int*)calloc(sizeof(int),1);
printf(“%d”,*cptr);
}
Answer:
garbage-value 0
Explanation:
The memory space allocated by malloc is uninitedizwhereas calloc
returns the allocated memory space initializedeimg.
void main()
static int i;
while(i<=10)
(iI>2)?i++i--;
printf(“%d”, i);
}
Answer:
32767
Explanation:
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Since i is static it is initialized to 0. Insideethvhile loop the conditional
operator evaluates to false, executing i--. Thistiooies till the integer
value rotates to positive value (32767). The whdadition becomes false
and hence, comes out of the while loop, printirggithalue.

135) main()
{
int i=10,j=20;
§ =1, J?0.,) 200
printf("%d %d",ij);
}

Answer:
10 10
Explanation:
The Ternary operator ( ? : ) is equivalent fethién-else statement. So the
guestion can be written as:
if(i.J)
{
if(i.j)
j=i
else
=5

136) 1. const char *a;
2. char* const a;
3. char const *a;
-Differentiate the above declarations.

Answer:
1. 'const’ applies to char * rather than 'a’ ( f@ito a constant char )
*a="F' - illegal
a="Hi" - legal

2. 'const' applies to 'a’ rather than to the valia (constant pointer to
char)
*a="F' - legal
a="Hi" - illegal
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137)

138)

139)

3. Same as 1.

main()
{
int i=5,j=10;
I=i1&=j&&10;
printf("%d %d",i,j);
}
Answer:
110
Explanation:
The expression can be written as i=(i&=(j&&10)); &nner expression
(j&&10) evaluates to 1 because j==10. i is 5. i &15is 1. Hence the
result.
main()
{
int i=4,j=7,
j =] 1++ && printf("YOU CAN");
printf("%d %d", i, j);
}
Answer:
41
Explanation:
The boolean expression needs to be evaluated idntlyet truth value of
the expression is not knowpis not equal to zero itself means that the
expression’s truth value is 1. Because it is fotdwby || andrue ||
(anything) => true where (anything) will not be dwated. So the
remaining expression is not evaluated and so theewvef i remains the
same.
Similarly when && operator is involved in an expsém, when any of the
operands become false, the whole expression’s Waitle becomes false
and hence the remaining expression will not beuatad.
false && (anything) => false where (anything) wilbt be evaluated.
main()
{
register int a=2;
printf("Address of a = %d",&a);
printf("Value of a = %d",a);
}
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Answer:
Compier Error: '&' on register variable
Rule to Remember:
& (address of ) operator cannot be applied on register variables.

140) main()
{
float i=1.5;
switch(i)
{
case 1: printf("1");
case 2: printf("2");
default : printf("0");
}
}
Answer:
Compiler Error: switch expression not integral
Explanation:
Switch statements can be applied only to integads.

141) main()
{ |
extern i;
printf("%d\n",i);
{
int i=20;
printf("%d\n",i);
}
}
Answer:
Linker Error : Unresolved external symbol i
Explanation:
The identifier i is available in the inner blockdaso using extern has no
use in resolving it.

142) main()
{
int a=2,*f1,*f2;
fl1=f2=&a;
*2+=*f2+=a+=2.5;
printf("\n%d %d %d",a,*f1,*f2);
}

Answer:
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143)

144)

145)

16 16 16

Explanation:
f1 and f2 both refer to the same memory locatioBachanges through f1
and f2 ultimately affects only the value of a.

main()
{
char *p="GOOD";
char a[ ]="GOOD";
printf("\n sizeof(p) = %d, sizeof(*p) = %d, strlign)(= %d", sizeof(p),
sizeof(*p), strlen(p));
printf("\n sizeof(a) = %d, strlen(a) = %d", sizéf strlen(a));
}
Answer:

sizeof(p) = 2, sizeof(*p) = 1, strlen(p) = 4
sizeof(a) = 5, strlen(a) = 4

Explanation:
sizeof(p) => sizeof(char*) => 2
sizeof(*p) => sizeof(char) => 1
Similarly,
sizeof(a) => size of the character array => 5
When sizeof operator is applied to an array it ratithe sizeof the array
and it is not the same as the sizeof the pointeabie. Here the sizeof(a)
where a is the character array and the size ohttey is 5 because the
space necessary for the terminating NULL charagiteuld also be taken
into account.

#define DIM( array, type) sizeof(array)/sizggbe)
main()
{
int arr[10];
printf(“The dimension of the array is %d”, DIM(aint));
}
Answer:
10
Explanation:
The size of integer array of 10 elements is 10z&af(int). The macro
expands to sizeof(arr)/sizeof(int) => 10 * sizewof)i/ sizeof(int) => 10.
int DIM(int array[])
{
return sizeof(array)/sizeof(int );
}
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146)

147)

main()
{
int arr[10];
printf(“The dimension of the array is %d”, DIM(a)r)
}
Answer:
1
Explanation:
Arrays cannot be passed to functions as argumamdsoaly the pointers
can be passedso the argument is equivalent to int * arraygtisi one of
the very few places where [] and * usage are edgiNp The return
statement becomes, sizeof(int *)/ sizeof(int) thappens to be equal in
this case.
main()
{
static int a[3][3]={1,2,3,4,5,6,7,8,9};
inti,j;
static *p[]={a,a+1,a+2};
for(i=0;i<3;i++)
{
for(j=0;j<3;j++)
printf("%d\t%d\t%d\t%d\n",*(*(p+i)+j),
*C(+p) ), *(*(i+p) ), *(*(pH) )
}
}
Answer:
1 1 1 1
2 4 2 4
3 7 3 7
4 2 4 2
5 5 5 5
6 8 6 8
7 3 7 3
8 6 8 6
9 9 9 9
Explanation:
*(*(p+i)+j) is equivalent to pl[i][j].
main()
{
void swap();
int x=10,y=8;
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148)

149)

swap(&x,&y);
printf("x=%d y=%d",x,y);
}
void swap(int *a, int *b)
{ *q N= *b, *n A= *a’ *q N= *b;
}
Answer:
x=10 y=8
Explanation:
Using ” like this is a way to swap two variableshout using a temporary
variable and that too in a single statement.
Inside main(), void swap(); means that swap israction that may take
any number of arguments (not no arguments) andnetwothing. So this
doesn't issue a compiler error by the call swap&y; that has two
arguments.
This convention is historically due to pre-ANSI Isty(referred to as
Kernighan and Ritchie style) style of function deeltion. In that style, the
swap function will be defined as follows,
void swap()
int *a, int *b
{ *q N= *b, *h A= *a’ *q N= *b;
}
where the arguments follow the (). So naturally dieelaration for swap
will look like, void swap() which means the swamdake any number of
arguments.
main()
{
inti =257,
int *iPtr = &i;
printf("%d %d", *((char*)iPtr), *((char*)iPtr+1);
}
Answer:
11
Explanation:
The integer value 257 is stored in the memory @800001 00000001, so
the individual bytes are taken by casting it torchand get printed.
main()
{

inti=258;
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150)

151)

int *iPtr = &i;
printf("%d %d", *((char*)iPtr), *((char*)iPtr+1);

}

Answer:
21

Explanation:
The integer value 257 can be represented in birssy 00000001
00000001. Remember that the INTEL machines are Ifsandian’
machinesSmall-endian means that the lower order bytes tyeed in the
higher memory addresses and the higher order gtesstored in lower
addresses The integer value 258 is stored in memory as:00001
00000010.

main()

{
int i=300;
char *ptr = &i;
*++ptr=2;
printf("%d",i);

}

Answer:
556

Explanation:

The integer value 300 in binary notation is: 00@@D 00101100. It is
stored in memory (small-endian) as: 00101100 00000®&esult of the
expression *++ptr = 2 makes the memory represeamtadis: 00101100
00000010. So the integer corresponding to it @00010 00101100 =>
556.

#include <stdio.h>

main()

{

}

char * str = "hello";
char * ptr = str;
char least = 127;

while (*ptr++)

least = (*ptr<least ) ?*ptr :l&as
printf("%d",least);

Answer:

0

Explanation:
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After ‘ptr’ reaches the end of the string the vap@nted by ‘str’ is \0’.
So the value of ‘str’ is less than that of ‘leago the value of ‘least’
finally is O.

152) Declare an array of N pointers to functiontun@ng pointers to functions
returning pointers to characters?

Answer:
(char*(*)()) (ptr[N])();
153) main()
{
struct student
{
char name[30];
struct date dob;
}stud;
struct date
{
int day,month,year;
h
scanf("%s%d%d%d", stud.rollno, &student.dolg,da
&student.dob.month,  &student.dob.year);
}
Answer:
Compiler Error: Undefined structure date
Explanation:
Inside the struct definition of ‘student’ the meminé type struct date is
given. The compiler doesn’'t have the definitiondate structure (forward
reference is not allowed in C in this case) sesties an error.
154) main()
{
struct date;
struct student
{
char name[30];
struct date dob;
}stud;
struct date
{

int day,month,year;

h
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155)

156)

scanf("%s%d%d%d", stud.rolino, &student.dob.daytugfient.dob.month,
&student.dob.year);

}

Answer:
Compiler Error: Undefined structure date

Explanation:
Only declaration of struct date is available inside structure definition
of ‘student’ but to have a variable of type strdate the definition of the
structure is required.

There were 10 records stored in “somefile.tdat’the following program printed
11 names. What went wrong?
void main()
{
struct student
{
char name[30], rollno[6];
}stud;
FILE *fp = fopen(“somefile.dat”,’r");
while(feof(fp))
{
fread(&stud, sizeof(stud), 1, fp);
puts(stud.name);
}
}
Explanation:
fread reads 10 records and prints the names staites# will
return EOF only when fread tries to read anotheone and fails
reading EOF (and returning EOF). So it prints thet Irecord
again. After this only the condition feof(fp) becesfalse, hence
comes out of the while loop.
Is there any difference between the two dettars,

1. int foo(int *arr[]) and

2. int foo(int *arr[2])

Answer:
No

Explanation:
Functions can only pass pointers and not arrays. Aumbers that are
allowed inside the [] is just for more readabili§o there is no difference
between the two declarations.
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157)

158)

159)

160)

What is the subtle error in the following caggment?
void fun(int n, int arr[])

{
int *p=0;
int i=0;
while(i++<n)
p = &arrli];
*p = o’
}

Answer & Explanation:
If the body of the loop never executes p is assigneaddress. So
p remains NULL where *p =0 may result in problemagnrise to
runtime error “NULL pointer assignment” and terntmathe
program).

What is wrong with the following code?

int *foo()

{
int *s = malloc(sizeof(int)100);
assert(s '= NULL);
return s;

}

Answer & Explanation:
assert macro should be used for debugging andnfindut bugs. The
check s = NULL is for error/exception handling afat that assert
shouldn’t be used. A plain if and the correspondmmedy statement has
to be given.

What is the hidden bug with the following tetaent?
assert(val++ = 0);

Answer & Explanation:
Assert macro is used for debugging and removectlase version. In
assert, the experssion involves side-effects. 8ob#havior of the code
becomes different in case of debug version andrélease version thus
leading to a subtle bug.

Rule to Remember:
Don't use expressions that have side-effects iarastatements.

void main()

{
int *i = 0x400; //'i points to the address 400
*1=0; /I set the value of memory location pouhtay i;

}
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Answer:
Undefined behavior

Explanation:
The second statement results in undefined beh&dé&oause it points to
some location whose value may not be availablenfodification. This
type of pointer in which the non-availability ofetimplementation of the
referenced location is known as 'incomplete type’

161) #define assert(cond) if(!(cond)) \
(fprintf(stderr, "assertion failed: %s, file %se %d \n",#cond,\
__FILE__,_LINE_ ), abort())

void main()
{
inti=10;
if(i==0)

assert(i < 100);
else

printf("This statement becomes else for if sset macro”);
}
Answer:

No output

Explanation:
The else part in which the printf is there becorties else for if in the assert
macro. Hence nothing is printed.
The solution is to use conditional operator instefidl statement,
#define assert(cond) ((cond)?(0): (fprintf (stdéassertion failed: \ %s, file %s,
line %d \n"#cond, __FILE__, LINE_ ), abort()))

Note:
However this problem of “matching with nearest &lsannot be solved
by the usual method of placing the if statementms block like this,
#define assert(cond) {\
if(!(cond)) \
(fprintf(stderr, "assertion failed: %s, file %me %d \n",#cond,\
__FILE__,__LINE_ ), abort()) \

}

162) Is the following code legal?
struct a

(.
int x;
struct a b;

74

www.deepakbalana.webs.com - All Rights Reserved



ipQingenvity Dairs

A COMPLETE PORTAL FOR SUCCESS

163)

164)

165)

}

Answer:
No
Explanation:
Is it not legal for a structure to contain a mentbet is of the same
type as in this case. Because this will causettivetare declaration to be
recursive without end.

Is the following code legal?
struct a
L
int x;
struct a *b;
}
Answer:
Yes.
Explanation:
*b is a pointer to type struct a and so is legdle Tompiler knows, the
size of the pointer to a structure even beforesihe of the structure
is determined(as you know the pointer to any typefisame size). This
type of structures is known as ‘self-referencingisture.

Is the following code legal?
typedef struct a
L
int x;
aType *b;
yaType
Answer:
No
Explanation:
The typename aType is not known at the point ofadlerg the structure
(forward references are not made for typedefs).

Is the following code legal?
typedef struct a aType;
struct a
L

int x;

aType *b;
2
Answer:

Yes
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166)

167)

168)

Explanation:

The typename aType is known at the point of dewipthe structure,

because it is already typedefined.

Is the following code legal?

void main()

{
typedef struct a aType;
aType someVariable;
struct a

L
int x;

aType *b;
%

}

Answer:
No

Explanation:
When the declaration,
typedef struct a aType;
is encountered body of struct a is not known. Thighown as ‘incomplete
types’.

void main()

printf(“sizeof (void *) = %d \n“, sizeof( void *));
printf(“sizeof (int*) = %d \n”, sizeof(int *})
printf(“sizeof (double *) = %d \n”, sizeof(doubt);
printf(“sizeof(struct unknown *) = %d \n”, sizeatfuct unknown *));
}
Answer

sizeof (void *) = 2

sizeof (int*) =2

sizeof (double *) = 2

sizeof(struct unknown *) = 2
Explanation:

The pointer to any type is of same size.

char inputString[100] = {0};

To get string input from the keyboard which onehaf following is better?

1) gets(inputString)
2) fgets(inputString, sizeof(inputString), fp)
Answer & Explanation:
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The second one is better because gets(inputStlimggn't know the size
of the string passed and so, if a very big inpetéhmore than 100 chars)
the charactes will be written past the input strMthen fgets is used with
stdin performs the same operation as gets bufas sa

169) Which version do you prefer of the followirvgot,
1) printf(*%s”,str);  // or the more curt one
2) printf(str);
Answer & Explanation:
Prefer the first one. If the str contains any fatroharacters like %d then
it will result in a subtle bug.

170) void main()

int i=10, j=2;

int *ip= &I, *jp = &j;

int k = *ip/*jp;

printf(“%d”,Kk);
}
Answer:

Compiler Error: “Unexpected end of file in commetdrted in line 5.
Explanation:

The programmer intended to divide two integers, butthe
“maximum munch” rule, the compiler treats the oparaequence
/ and * as /* which happens to be the startingashment. To force
what is intended by the programmer,

int k = *ip/ *jp;
/I give space explicity separating / and *
llor

int k = *ip/(*jp);
Il put braces to force the intention
will solve the problem.

171) void main()
{

char ch;
for(ch=0;ch<=127;ch++)
printf(“%c %d \n“, ch, ch);
}

Answer:
Implementaion dependent

Explanation:
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The char type may be signed or unsigned by defHult.is signed then
ch++ is executed after ch reaches 127 and rotaigstb -128. Thus ch is
always smaller than 127.

172) s this code legal?
int *ptr;
ptr = (int *) 0x400;
Answer:
Yes
Explanation:
The pointer ptr will point at the integer in the mary location 0x400.

173) main()
{
char a[4]="HELLO";
printf("%s",a);

}

Answer:
Compiler error: Too many initializers

Explanation:
The array a is of size 4 but the string constaguires 6 bytes to get
stored.

174) main()

{
char a[4]="HELL";
printf("%s",a);

}

Answer:
HELL%@!~@'!'@???@~~!

Explanation:
The character array has the memory just enoughotd the string
“HELL” and doesnt have enough space to store tmmitating null
character. So it prints the HELL correctly and aomés to print garbage
values till it  accidentally comes across a NULladcter.

175) main()

{
int a=10,%j;
void *k;
j=k=&a;
j++;
k++;
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printf("\n %u %u " j,k);

}

Answer:
Compiler error: Cannot increment a void pointer

Explanation:
Void pointers are generic pointers and they camugexd only when the
type is not known and as an intermediate addresage type. No pointer
arithmetic can be done on it and you cannot appdyréction operator (*)
on void pointers.

176) main()
{
extern int i;
{ int i=20;
{
const volatile unsigned i=30; printf("%d",i);
}
printf("%d",i);
}
printf("%d",i);

}

inti;

177) Printf can be implemented by using list.
Answer:

Variable length argument lists
178) char *someFun()

char *temp = “string constant";
return temp;

}

int main()

puts(someFun());

}

Answer:

string constant
Explanation:

The program suffers no problem and gives the wutorrectly because the
character constants are stored in code/data aceactrallocated in stack, so this doesn’t
lead to dangling pointers.

179) char *someFunl()
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char temp[ ] = “string";
return temp;

}

char *someFun2()

char temp[ ] = {'s’, ‘t',;’r',’i",’n’,’g’};

return temp;

}

int main()

{

puts(someFunl());

puts(someFun2());

}

Answer:

Garbage values.
Explanation:

Both the functions suffer from the problem of diamg pointers. In someFunl()
temp is a character array and so the space ®imitacated in heap and is initialized with
character string “string”. This is created dynariticas the function is called, so is also
deleted dynamically on exiting the function so #teng data is not available in the
calling function main() leading to print some gagbavalues. The function someFun2()
also suffers from the same problem but the proldambe easily identified in this case.
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C++ Aptitude
and OO®S

Note : All the programs are tested under Turbo G#% 4.5 and Microsoft VC++ 6.0
compilers.
It is assumed that,
» Programs run under Windows environment,
» The underlying machine is an x86 based system,
» Program is compiled using Turbo C/C++ compiler.
The program output may depend on the informatioseticon this assumptions
(for example sizeof(int) == 2 may be assumed).

1) class Sample

{
public:
int *ptr;
Sample(int i)
{
ptr = new int(i);
}
~Sample()
{
delete ptr;
}
void PrintVal()
{
cout << "The value is " << *ptr;
}
2
void SomeFunc(Sample x)
{
cout << "Say i am in someFunc " << endl;
}
int main()
{
Sample s1=10;
SomeFunc(sl);
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s1.PrintVal();
}
Answer:

Say i am in someFunc

Null pointer assignment(Run-time error)
Explanation:

As the object is passed by value to SomeFunc #éstruttor of the object is
called when the control returns from the functiSon.when PrintVal is called it meets up
with ptr that has been freed.The solution is tesphe Sample object hbgferenceto
SomeFunc:

void SomeFunc(Sample &x)

{

cout << "Say i am in someFunc " << endl;

}
because when we pass objects by refernece thatt abjrot destroyed. while returning
from the function.

2) Which is the parameter that is added to every tatiesmember function when it is
called?
Answer:
‘this’ pointer

3) class base
{
public:
int bval;
base(){ bval=0;}

8

class deri:public base

{

public:

int dval;

deri(){ dval=1;}

void SomeFunc(base *arr,int size)

for(int i=0; i<size; i++,arr++)
cout<<arr->bval;
cout<<endl;

}
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int main()

{

base BaseArr[5];
SomeFunc(BaseArr,5);
deri DeriArr[5];
SomeFunc(DeriArr,5);
}

Answer:

00000

01010
Explanation:

The function SomeFunc expects two arguments.Tisé dine is a pointer to an
array of base class objects and the second orteeisizeof the array.The first call of
someFunc calls it with an array of bae objectst smrks correctly and prints the bval of
all the objects. When Somefunc is called the sedond the argument passed is the
pointeer to an array of derived class objects astdthe array of base class objects. But
that is what the function expects to be sent. odirived class pointer is promoted to
base class pointer and the address is sent toutife@idn. SomeFunc() knows nothing
about this and just treats the pointer as an afdase class objects. So when arr++ is
met, the size of base class object is taken intwsideration and is incremented by
sizeof(int) bytes for bval (the deri class objdtéwe bval and dval as members and so is
of size >= sizeof(int)+sizeof(int) ).

4) class base

{
public:
void baseFun(){ cout<<"from base"<<endl;}

class’deri:public base

{
public:
void baseFun(){ cout<< "from derived"<<é&hd

I}

void SomeFunc(base *baseObj)

baseObj->baseFun();
}

int main()

{

base baseObiject;
SomeFunc(&baseObject);
deri deriObject;

83

www.deepakbalana.webs.com - All Rights Reserved



ipQingenvity Dairs

A COMPLETE PORTAL FOR SUCCESS

SomeFunc(&deriObject);
}
Answer:

from base

from base
Explanation:

As we have seen in the previous case, SomeFumcEx@ pointer to a base class.
Since a pointer to a derived class object is passécetats the argument only as a base
class pointer and the corresponding base funcsicalled.

5) class base

{
public:
virtual void baseFun(){ cout<<"from base&®endl;}
h
class deri:public base
{
public:
void baseFun(){ cout<< "from derived"<<é&hd
h
void SomeFunc(base *baseObj)
{
baseObj->baseFun();
}
int main()
{

base baseObiject;
SomeFunc(&baseObject);
deri deriObject;
SomeFunc(&deriObject);
}
Answer:
from base
from derived
Explanation:
Remember that baseFunc is a virtual function. Thaans that it supports run-
time polymorphism. So the function correspondinghederived class object is called.

void main()

{
int a, *pa, &ra,;
pa = &a;
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ra=a,
cout <<"a="<<a <<"pa="<<*pa <<"ra"<<ra;
/*
Answer :
Compiler Error: 'ra’,reference must be initialized
Explanation :

Pointers are different from references. One ofntiaén
differences is that the pointers can be both iEgd and assigned,
whereas references can only be initialized. Sodbde issues an error.
*/

const int size = 5;
void print(int *ptr)

{
cout<<ptr[0];
}
void print(int ptr[size])
{
cout<<ptr[0];
}
void main()
{
int a[size] ={1,2,3,4,5};
int *b = new int(size);
print(a);
print(b);
}
/*
Answer:
Compiler Error : function 'void print(int *)' alegly has a body
Explanation:

Arrays cannot be passed to functions, only pasnfler arrays, base addresses)
can be passed. So the arguments int *ptr and tijsize] have no difference
as function arguments. In other words, both thetins have the same signature and
so cannot be overloaded.
*/

class some{
public:
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~some()
{
cout<<"some's destructor'<<endl;
}
|3
void main()
{
some s;
s.~some();
}
/*
Answer:

some's destructor

some's destructor
Explanation:

Destructors can be called explicitly. Here 's.~s@fexplicitly calls the
destructor of 's'. When main() returns, destruota is called again,
hence the result.

*/
#include <iostream.h>
class fig2d
{
int dim1;
int dim2;

public:
fig2d() { dim1=5; dim2=6;}

virtual void operator<<(ostream & rhs);

2
void fig2d::operator<<(ostream &rhs)
{
rhs <<this->dim1<<" "<<this->dim2<<" "
}
[*class fig3d : public fig2d
{
int dim3;
public:

86

www.deepakbalana.webs.com - All Rights Reserved



ipQingenvity Dairs

A COMPLETE PORTAL FOR SUCCESS

fig3d() { dim3=7;}
virtual void operator<<(ostream &rhs);

2

void fig3d::operator<<(ostream &rhs)

{
fig2d::operator <<(rhs);
rhs<<this->dim3;

}

*/

void main()

{

fig2d obj1;
1 fig3d obj2;

objl << cout;
Il obj2 << cout;
}
/*
Answer :
56
Explanation:
In this program, the << operator is overloadedwistream as argument.
This enables the 'cout’ to be present at the hghtd-side. Normally, ‘cout'
is implemented as global function, but it doesréamthat 'cout’ is not possible
to be overloaded as member function.

Overloading << as virtual member function beesrhandy when the class in which
it is overloaded is inherited, and this becomeglabie to be overrided. This is as
opposed
to global friend functions, where friend's are imdterited.

*

class opOverload{
public:

bool operator==(opOverload temp);
2

bool opOverload::operator==(opOverload temp){
if(*this == temp ){
cout<<"The both are same objects\n";
return true;

}

else{
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cout<<"The both are different\n";
return false;

}
}
void main(){
opOverload al, az;
al==a2;
}
Answer :
Runtime Error: Stack Overflow
Explanation :

Just like normal functions, operator functions barcalled recursively. This
program just illustrates that point, by calling thygerator == function recursively, leading
to an infinite loop.

class complex{

double re;
double im;
public:
complex() : re(1),im(0.5) {}
bool operator==(complex &rhs);
operator int(){}
%

bool complex::operator == (complex &rhs){
if((this->re == rhs.re) && (this->im == rhs.im))
return true;
else
return false;

}

int main(){
complex cl;
cout<< cl;

}

Answer : Garbage value
Explanation:

The programmer wishes to print the complex ohjeatg output
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re-direction operator,which he has not definechisrlass.But the compiler instead of
giving an error sees the conversion function

and converts the user defined object to standgetband prints

some garbage value.

class complex{
double re;
double im;

public:
complex() : re(0),im(0) {}
complex(double n) { re=n,im=n;};
complex(int m,int n) { re=m,im=n;}
void print() { cout<<re; cout<<im;}

%

void main(){
complex c3;
double i=5;
c3=1i;
c3.print();

}

Answer:
55

Explanation:

Though no operator= function taking complex, deubldefined, the double on
the rhs is converted into a temporary object uiiegsingle argument constructor taking
double and assigned to the Ivalue.

void main()

int a, *pa, &ra,;

pa = &a;

ra=a,

cout <<"a="<<a <<"pa="<<*pa <<"ra"<<ra;
Answer :

Compiler Error: 'ra’,reference must be initialized
Explanation :

Pointers are different from references. One ofriaén
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differences is that the pointers can be both iEgd and assigned,
whereas references can only be initialized. Sodbde issues an error.

Try it Yourself

1) Determine the output of the 'C++' Codelet.
class base
{
public :
out()
{

}

%

class deri{

public : out()

{

cout<<"deri ";

}

¥

void main()

{ deri dp[3];
base *bp = (base*)dp;
for (int i=0; i<3;i++)
(bp++)->out();

cout<<"base ";

}

2) Justify the use of virtual constructors and destmscin C++.

3) Each C++ object possesses the 4 member fns,(whach be declared by the
programmer explicitly or by the implementationhiey are not available). What are
those 4 functions?

4) What is wrong with this class declaration?
class something
{
char *str;
public:
something(){
st = new char[10]; }
~something()

delete str;
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5

5) Inheritance is also known as -------- relatiopshContainership as
relationship.

6) When is it necessary to use member-wise irEiibn list (also known as header
initialization list) in C++?

7) Which is the only operator in C++ which can lvertoaded but NOT inherited.

8) Is there anything wrong with this C++ class deation?

class temp
{
int valuel,
mutable int value2;
public :
void fun(int val)
const{
((temp*) this)->valuel = 10;
value2 = 10;
}
3
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1. What is a modifier?
Answer:

A modifier, also called a modifying fuitot is a member function that changes the
value of at least one data member. In other wadxperation that modifies the state of
an object. Modifiers are also known as ‘mutators’.

2. What is an accessor?
Answer:

An accessor is a class operation that does notfyntith state of an object. The
accessor functions need to be declarecbastoperations

3. Differentiate between a template class andsctamplate.
Answer:
Template class:

A generic definition or a parameterized class mdtantiated until the client
provides the needed information. It's jargon faipltemplates.
Classtemplate:

A class template specifies how individual classa&s be constructed much like
the way a class specifies how individual objects loa constructed. It's jargon for plain
classes.

4. When does a name clash occur?
Answer:

A name clash occurs whenrame is defined in more than one place. For
example., two different class libraries could giwe different classes the same name. If
you try to use many class libraries at the same,ttirere is a fair chance that you will be
unable to compile or link the program because aienalashes.

5. Define namespace.
Answer:

It is a feature in c++ to minimize namdlismns in the global name space. This
namespace keyword assigns a distinct name toaryiltinat allows other libraries to use
the same identifier names without creating any naolisions. Furthermore, the
compiler uses the namespace signature for diffiaxtérg the definitions.

6. What is the use of ‘using’ declaration.
Answer:

A using declaration makes it possible te asame from a namespace without the
scope operator.

7. What is an lterator class?
Answer:

A class that is used to traverse through theatdjenaintained by a container
class. There are five categories of iterators:
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> input iterators,

» output iterators,

» forward iterators,

» bidirectional iterators,

» random access.

An iterator is an entity that gives access to thatents of a container object
without violating encapsulation constraints. Accsthe contents is granted on a one-at-
a-time basis in order. The order can be storagerdias in lists and queues) or some
arbitrary order (as in array indices) or accordtngsome ordering relation (as in an
ordered binary tree). The iterator is a constrattich provides an interface that, when
called, yields either the next element in the cota or some value denoting the fact that
there are no more elements to examine. Iteratales thie details of access to and update
of the elements of a container class.

The simplest and safest iterators are those thamipeead-only access to the
contents of a container class. The following cadgrhent shows how an iterator might
appear in code:

cont_iter:=new cont_iterator();

x:=cont_iter.next();

while x/=none do

éix);

x:=cont_iter.next();

end;

In this example, cont_iter is the naméhefiterator. It is created on the first line by
instantiation of cont_iterator class, an iteratass defined to iterate over some container
class, cont. Succesive elements from the contarescarried to x. The loop terminates
when x is bound to some empty value. (Here, nortegrmmiddle of the loop, there is s(x)
an operation on x, the current element from thetainar. The next element of the
container is obtained at the bottom of the loop.

9. List out some of the OODBMS available.
Answer:

> GEMSTONE/OPAL of Gemstone systems.
> ONTOS of Ontos.

> Objectivity of Obijectivity inc.

> Versant of Versant object technology.

> Object store of Object Design.

> ARDENT of ARDENT software.

> POET of POET software.

10. List out some of the object-oriented methagiek.
Answer:
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Object Oriented Development (OOD) (Booch 199%94).

Object Oriented Analysis and Design (OOA/Dpéd and Yourdon 1991).
Object Modelling Techniqgues (OMT) (Rumbaud®l).

Object Oriented Software Engineering (Objggt@Jacobson 1992).
Object Oriented Analysis (OOA) (Shlaer andIbtel992).

The Fusion Method (Coleman 1991).

YVVVVVYVY

11. What is an incomplete type?
Answer:

Incomplete types refers to pointers in whitlkeré is non availability of the
implementation of the referenced location or itrg®ito some location whose value is not
available for modification.

Example:

int *i=0x400 // i points to addse400

*i=0; //set the value of mery location pointed by i.
Incomplete types are otherwise called uninitialipethters.

12. What is a dangling pointer?
Answer:

A dangling pointer arises when you use the addréss object after its lifetime
is over.
This may occur in situations like returning addesssf the automatic variables from a
function or using the address of the memory bldtde & is freed.

13. Differentiate between the message and method.
Answer:
Message Method
Objects communicate by sending messages Pmokédponse to a message.
to each other.
A message is sent to invoke a method.  tis dn implementation of an operation.

14. What is an adaptor class or Wrapper class?
Answer:

A class that has no functionality of its own. Itember functions hide the use of a
third party software component or an object with tfon-compatible interface or a non-
object- oriented implementation.

15. What is a Null object?
Answer:

It is an object of some class whose purpose iadate that a real object of that
class does not exist. One common use for a nudodli$ a return value from a member
function that is supposed to return an object witine specified properties but cannot
find such an object.
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16. What is class invariant?
Answer:

A class invariant is a condition that defines allig states for an object. It is a
logical condition to ensure the correct workingaotlass. Class invariants must hold
when an object is created, and they must be predemder all operations of the class. In
particular all class invariants are both precondsiand post-conditions for all operations
or member functions of the class.

17. What do you mean by Stack unwinding?
Answer:

It is a process during exception handling whendistructor is called for all local
objects between the place where the exceptionhvas/h and where it is caught.

18. Define precondition and post-condition to enber function.
Answer:
Precondition:

A precondition is a condition that must be trueeortry to a member function. A
class is used correctly if preconditions are néakse. An operation is not responsible for
doing anything sensible if its precondition faidshold.

For example, the interface invariantsstdick classay nothing about pushing yet
another element on a stack that is already full.9aiethaisful() is a precondition of the
pushoperation.

Post-condition:

A post-condition is a condition that must be trueexit from a member function
if the precondition was valid on entry to that ftion. A class is implemented correctly if
post-conditions are never false.

For example, after pushing an element on the staekknow thaisempty()must
necessarily hold. This is a post-condition of pushoperation.

19. What are the conditions that have to be wreafcondition to be an invariant of the
class?

Answer:

» The condition should hold at the end of every cartsbor.

» The condition should hold at the end of every nar{abn-const) operation.

20. What are proxy objects?
Answer:
Objects that stand for other objects are calleayabjects or surrogates.
Example:
template<class T>
class Array2D

{
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public:
class ArraylD
{
public:
T& operator][] (imdex);
const T& operaidimt index) const;

2
ArraylD operatorptindex);
const ArraylD operft@nt index) const;

|8

The following then becomes legal:
Array2D<float>data(10,20);

cout<<data[3][6]; /I fine

Here data[3] yields an ArraylD object and therafm [] invocation on that
object yields the float in position(3,6) of thegnal two dimensional array. Clients of
the Array2D class need not be aware of the presaint® ArraylD class. Objects of this
latter class stand for one-dimensional array objélcat, conceptually, do not exist for
clients of Array2D. Such clients program as if thesre using real, live, two-dimensional
arrays. Each ArraylD object stands for a one-dimaas array that is absent from a
conceptual model used by the clients of Array2Dthia above example, ArraylD is a
proxy class. Its instances stand for one-dimensianays that, conceptually, do not
exist.

21. Name some pure object oriented languages

Answer:

> Smalltalk,

> Java,

> Eiffel,

> Sather.
22. Name the operators that cannot be overloaded.
Answer:

sizeof . X > " ?:

23. What is a node class?
Answer:
A node class is a class that,
> relies on the base class for services and impleatient
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provides a wider interface to te users than it loésss,

relies primarily on virtual functions in its publicterface

depends on all its direct and indirect base class

can be understood only in the context of the blssc

can be used as base for further derivation

can be used to create objects.

A node class is a class that has added new semidesctionality beyond the services
inherited from its base class.

YVVVVVYVY

24. What is an orthogonal base class?
Answer:

If two base classes have no overlapping methoddata they are said to be
independent of, or orthogonal to each other. Ohagjin the sense means that two
classes operate in different dimensions and dameitfere with each other in any way.
The same derived class may inherit such classésnwidifficulty.

25. What is a container class? What are the type®otainer classes?
Answer:

A container class is a class that is used to hbjdots in memory or external
storage. A container class acts as a generic holdeontainer class has a predefined
behavior and a well-known interface. A containesissl is a supporting class whose
purpose is to hide the topology used for maintgrihre list of objects in memory. When
a container class contains a group of mixed ohjethhs container is called a
heterogeneous container; when the container igrigolal group of objects that are all the
same, the container is called a homogeneous centain

26. What is a protocol class?
Answer:
An abstract class is a protocol class if:
» it neither contains nor inherits from classes ttwitain member data, non-virtual
functions, or private (or protected) members of king.
» it has a non-inline virtual destructor defined watth empty implementation,
» all member functions other than the destructorudicig inherited functions, are
declared pure virtual functions and left undefined.

27. What is a mixin class?
Answer:

A class that provides some but not all of the im@atation for a virtual base
class is often called mixin. Derivation done just the purpose of redefining the virtual
functions in the base classes is often called mixireritance. Mixin classes typically
don't share common bases.

28. What is a concrete class?
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Answer:

A concrete class is used to define a useful olijgat can be instantiated as an
automatic variable on the program stack. The implaation of a concrete class is
defined. The concrete class is not intended to basa class and no attempt to minimize
dependency on other classes in the implementatibelwavior of the class.

29.What is the handle class?
Answer:

A handle is a class that maintains a pointer tolgect that is programmatically
accessible through the public interface of the fanlss.
Explanation:

In case of abstract classes, unless one manipulagesbjects of these classes
through pointers and references, the benefits e@fvitiual functions are lost. User code
may become dependent on details of implementatiasses because an abstract type
cannot be allocated statistically or on the stacthaut its size being known. Using
pointers or references implies that the burden emiory management falls on the user.
Another limitation of abstract class object is pdefl size. Classes however are used to
represent concepts that require varying amounssosfge to implement them.

A popular technique for dealing with these issigetoiseparate what is used as a single
object in two parts: a handle providing the uséeriiace and a representation holding all
or most of the object's state. The connection betvike handle and the representation is
typically a pointer in the handle. Often, handlewéd a bit more data than the simple
representation pointer, but not much more. Heneeldfiout of the handle is typically
stable, even when the representation changes aadtat handles are small enough to
move around relatively freely so that the user n&edse the pointers and the references.

30. What is an action class?
Answer:

The simplest and most obvious way to specify aipadn C++ is to write a
function. However, if the action has to be delayeds to be transmitted 'elsewhere’
before being performed, requires its own data,tbdse combined with other actions, etc
then it often becomes attractive to provide theoacin the form of a class that can
execute the desired action and provide other sesvas well. Manipulators used with
iostreams is an obvious example.

Explanation:

A common form of action class is a simple classtaming just one virtual

function.

class Action
{
public:
virtual int do_it( int )=0;
virtual ~Action( );
}
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Given this, we can write code say a member that stare actions for later
execution without using pointers to functions, with knowing anything about the
objects involved, and without even knowing the nawhehe operation it invokes. For

example:
class write_file : public Action
{
File& f;
public:
int do_it(int)
{
return fwrite( ).suceed();
}
2
class error_message: public Action
{
response_box db(message.cstr( ptidee","Cancel”,"Retry");
switch (db.getresponse())
{
case O: return O;
case 1: abort();
case 2: current_operatemntof );return 1;
}
%

A user of the Action class will be completely igeld from any knowledge of
derived classes such as write_file and error_messag

31. When can you tell that a memory leak will o@cur
Answer:

A memory leak occurs when a program loses thetahiti free a block of
dynamically allocated memory.

32.What is a parameterized type?
Answer:

A template is a parameterized construct or typdaonimg generic code that can
use or manipulate any type. It is called parametdribecause an actual type is a
parameter of the code body. Polymorphism may beeaetl through parameterized
types. This type of polymorphism is called paramet@olymorphism. Parameteric
polymorphism is the mechanism by which the sameedsdused on different types
passed as parameters.

33. Differentiate between a deep copy and a shatlopy?

Answer:
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Deep copy involves using the contents of one olifecreate another instance of
the same class. In a deep copy, the two objectsomatgin ht same information but the
target object will have its own buffers and resegrdhe destruction of either object will
not affect the remaining object. The overloadedgassent operator would create a deep
copy of objects.

Shallow copy involves copying the contents of obgect into another instance of
the same class thus creating a mirror image. Ovarggraight copying of references and
pointers, the two objects will share the same e=lér contained contents of the other
object to be unpredictable.

Explanation:

Using a copy constructor we simply copy the datmas member by member.
This method of copying is called shallow copy.hHétobject is a simple class, comprised
of built in types and no pointers this would beeutaeble. This function would use the
values and the objects and its behavior would adltered with a shallow copy, only the
addresses of pointers that are members are copieédnat the value the address is
pointing to. The data values of the object wouldnttbe inadvertently altered by the
function. When the function goes out of scope,dbgy of the object with all its data is
popped off the stack.

If the object has any pointers a deep copy needsetexecuted. With the deep
copy of an object, memory is allocated for the obja free store and the elements
pointed to are copied. A deep copy is used foraibjhat are returned from a function.

34. What is an opague pointer?
Answer:

A pointer is said to be opaque if the definitiontioé type to which it points to is
not included in the current translation unit. Anskation unit is the result of merging an
implementation file with all its headers and heddes.

35. What is a smart pointer?
Answer:

A smart pointer is an object that acts, looks agelsf like a normal pointer but
offers more functionality. In C++, smart pointenre amplemented atemplate classes
that encapsulate a pointer and override standardgoaperators. They have a number of
advantages over regular pointers. They are guadnie be initialized as either null
pointers or pointers to a heap object. Indirectimmough a null pointer is checked. No
delete is ever necessary. Objects are automatitay when the last pointer to them has
gone away. One significant problem with these srpaihters is that unlike regular
pointers, they don't respect inheritance. Smamtpos are unattractive for polymorphic
code. Given below is an example for the implemémtatf smart pointers.

Example:
template <class X>
class smart_pointer

{
public:
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smart_pointer(); /l makes a null pointer
smart_pointer(const X& x) /I makes pointer to copy of x

X& operator *();
const X& operator*( ) const;
X* operator->() const;

smart_pointer(const smart_poirte> &);
const smart_pointer <X> & operat(const smart_pointer<X>&);
~smart_pointer();
private:
...

3
This class implement a smart pointer to an objédyme X. The object itself is
located on the heap. Here is how to use it:
smart_pointer <employee> p= employea(tis",1333);
Like other overloaded operators, p will behave Bkegular pointer,
cout<<*p;
p->raise_salary(0.5);

36. What is reflexive association?
Answer:

The 'is-a' is called a reflexive association beedbe reflexive association permits
classes to bear the is-a association not only whtir super-classes but also with
themselves. It differs from a 'specializes-from' &pecializes-from’ is usually used to
describe the association between a super-clasa anl-class. For example:

Printer is-a printer.

37. What is slicing?
Answer:

Slicing means that the data added by a subclasdisgarded when an object of
the subclass is passed or returned by value or &donction expecting a base class
object.

Explanation:

Consider the following class declaration:

class base

{

base& operator =(const base&);
base (const baseg&);

void fun()

{
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base e=m;
e=m;
}

As base copy functions don't know anything aboatdarived only the base part
of the derived is copied. This is commonly refertedas slicing. One reason to pass
objects of classes in a hierarchy is to avoid rsjciOther reasons are to preserve
polymorphic behavior and to gain efficiency.

38. What is name mangling?
Answer:

Name mangling is the process through which your cetpilers give each
function in your program a unique name. In C++, @bgrams have at-least a few
functions with the same name. Name mangling is recession to the fact that linker
always insists on all function names being unique.

Example:

In general, member names are made unique by eratatg the name of the

member with that of the class e.g. given the datiam:

class Bar
{
public:
int ival;
h

ival becomes something like:

/I a possible member name mangling

ival__3Bar
Consider this derivation:

class Foo : public Bar

{

public:
int ival,

}
The internal representation of a Foo object isdbecatenation of its base and
derived class members.
// Pseudo C++ code
/I Internal representation of Foo
class Foo
{
public:
int ival__3Bar;
int ival__3Foo;
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Unambiguous access of either ival members is aeligwough name mangling.
Member functions, because they can be overloadgspiire an extensive mangling to
provide each with a unique name. Here the comp#eerates the same name for the two
overloaded instances(Their argument lists make th&iances unique).

39. What are proxy objects?
Answer:

Objects that points to other objects are calleckymabjects or surrogates. Its an
object that provides the same interface as itseseobject but does not have any
functionality. During a method invocation, it rostéata to the true server object and
sends back the return value to the object.

40. Differentiate between declaration and defimitin C++.
Answer:

A declaration introduces a name into the programefaition provides a unique
description of an entity (e.g. type, instance, amtttion). Declarations can be repeated in
a given scope, it introduces a name in a givenescbipere must be exactly one definition
of every object, function or class used in a C+egpam.

A declaration is a definition unless:

» it declares a function without specifying its body,

> it contains an extern specifier and no initializefunction body,

> it is the declaration of a static class data membtrout a class definition,

> it is a class name definition,

> it is a typedef declaration.

A definition is a declaration unless:

> it defines a static class data member,

> it defines a non-inline member function.

41. What is cloning?
Answer:

An object can carry out copying in two ways itecan set itself to be a copy of
another object, or it can return a copy of its€lfe latter process is called cloning.

42. Describe the main characteristics of staticchions.
Answer:
The main characteristics of static functions idelu
It is without the a this pointer,
It can't directly access the non-static membertsaflass
It can't be declared const, volatile or virtual.
It doesn't need to be invoked through an objecttofclass, although for
convenience, it may.

Y VVY

43. Will the inline function be compiled as thenalfunction always? Justify.
Answer:
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An inline function is a request and not a commatehce it won't be compiled as
an inline function always.
Explanation:

Inline-expansion could fail if the inline functia@ontains loops, the address of an
inline function is used, or an inline function iglled in a complex expression. The rules
for inlining are compiler dependent.

44. Define a way other than using the keyword etim make a function inline.
Answer:
The function must be defined inside the class.

45. How can a "::' operator be used as unary operat
Answer:

The scope operator can be used to refer to mendfeise global namespace.
Because the global namespace doesn’t have a naeneotation :: member-name refers
to a member of the global namespace. This can elilu®r referring to members of
global namespace whose names have been hiddenniysndeclared in nested local
scope. Unless we specify to the compiler in whiamaspace to search for a declaration,
the compiler simple searches the current scope,aaydscopes in which the current
scope is nested, to find the declaration for theena

46. What is placement new?
Answer:

When you want to call a constructor directly, yose the placement new.
Sometimes you have some raw memory that's alreadg bllocated, and you need to
construct an object in the memory you have. Openag¢av's special version placement
new allows you to do it.

class Widget

{

public :
Widget(int widgetsize);

i/(/idget* Construct_widget_ihtffer(void *buffer,int widgetsize)
{

}
3
This function returns a pointer to a Widget objdwt's constructed within the
buffer passed to the function. Such a function migk useful for applications using

shared memory or memory-mapped 1/O, because ohjedsch applications must be
placed at specific addresses or in memory allodayexpecial routines.

return new(buffer) dyet(widgetsize);
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OOAD

1. What do you mean by analysis and design?
Analysis:

Basically, it is the process of determining whaed®to be done before
how it should be done. In order to accomplish tkiie developer refers the existing
systems and documents. So, simply it is an ariszodery.

Design:

It is the process of adopting/choosing the one antbe many, which best

accomplishes the users needs. So, simply, it iommising mechanism.

2. What are the steps involved in designing?

Before getting into the design the designer shgaldhrough the SRS prepared
by the System Analyst.

The main tasks of design are Architectural Desiga Detailed Design.

In Architectural Design we find what are the mamodules in the problem
domain.

In Detailed Design we find what should be done inittsach module.

3. What are the main underlying concepts of objectmation?
Objects, messages, class, inheritancealytinorphism are the main concepts of
object orientation.

4. What do u meant by "SBI" of an object?
SBI stands for State, Behavior and Identity. Siegery object has the above
three.
» State:
It is just a value to the attribute of an objecagtarticular time.
» Behaviour
It describes the actions and their reactions dfdbgect.
> Identity.
An object has an identity that characterizes ite @xistence. The identity
makes it possible to distinguish any object in aambiguous way, and independently
from its state.

5. Differentiate persistent & non-persistent objects?

Persistent refers to an object's ability to trandcéme or space. A persistent
object stores/saves its state in a permanent g@giem with out losing the information
represented by the object.

A non-persistent object is said to be transiergpitemeral. By default objects are
considered as non-persistent.

6. What do you meant by active and passive objects?
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Active objects are one which instigate an inteactwhich owns a thread and
they are responsible for handling control to othbjects. In simple words it can be
referred aglient

Passive objects are one, which passively waitthi®message to be processed. It
waits for another object that requires its servidessimple words it can be referred as
servet

Diagram:
client server
(Active) (Passive)

7. What is meant by software development méthod

Software development method describes how to meael build software
systems in a reliable and reproducible way. Toipstmple, methods that are used to
represent ones' thinking using graphical notations.

8. What are models and meta models?
Model:
It is a complete description of something (i.e. system).
Meta model:
It describes the model elements, syntax and secsaoftithe notation that
allows their manipulation.

9. What do you meant by static and dynamic modeling?

Static modeling is used to specify structure ofdbgects that exist in the problem
domain. These are expressed usilags objectandUSECASE diagrams

But Dynamic modeling refers representing thesobinteractions during runtime.
It is represented bgequenceactivity, collaborationandstatechart diagrams

10.How to represent the interaction between the madediements?

Model elemenis just a notation to represent (Graphically) thétes that exist
in the problem domain. e.g. for modeling elemeriass notation, object notation etc.

Relationships are used to represent the interadbetween the modeling
elements.

The following are the Relationships.

» Associationits' just a semantic connection two classes.

e.g.:
9 uses -
class A class B

» Aggregation:lts' the relationship between two classes whichralaged in the fashion
that master and slaveThe master takes full rights than the slave. &itie slave
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works under the master. It is represented as littediamond in the master area.
ex:
car contains wheels, etc.

car —— wheels

» ContainmentThis relationship is applied when the part contdingth in the whole
part, dies when the whole part dies.
It is represented as darked diamond at the whenle
example:
class A{
//some code

3

class B
{
A aa; // an object of class A,
/I some code for class B;
3
In the above example we see that an objectasScA is instantiated with in the
class B. so the object class A dies when the bbjass B dies.we can represnt it in
diagram like this.

classA @—— classB

» Generalization: This relationship used when we want representsaasgclwhich
captures the common states of objects of diffecasses. It is represented as arrow
line pointed at the class, which has captured ¢imencon states.

class A

T

class B class C

» Dependencylt is the relationship between dependent and intdgat classes. Any
change in the independent class will affect theestaf the dependent class.
DIAGRAM:
classA class B
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11.Why generalization is very strong?
Even though Generalization satisfies Structurdgrface, Behaviour properties.
It is mathematically very strong, as it is Antisymatmc and Transitive.
Antisymmetric: employee is a person, but not all persons are emef
Mathematically all As’ are B, but all BS’ not A.
Transitive:A=>B, B=>c then A=>c.
A. Salesman.
B. Employee.
C. Person.
Note: All the other relationships satisfy all the propest like Structural
properties, Interface properties, Behaviour propsrt

12.Differentiate Aggregation and containment?

Aggregation is the relationship between the wiaolé a part. We can add/subtract
some properties in the part (slave) side. It wafféct the whole part.

Best example is Car, which contains the wheels some extra parts. Even
though the parts are not there we can call it as ca

But, in the case of containment the whole pamffected when the part within
that got affected. The human body is an apt exarfgolehis relationship. When the
whole body dies the parts (heart etc) are died.

13.Can link and Association applied interchangeably?

No, You cannot apply the link and Association iokengeably. Since link is used
represent the relationship between the two objects.

But Association is used represent the relationbkipreen the two classes.

link :: student:Abhilash course:MC

Association::  student course

14.what is meant by "method-wars"?

Before 1994 there were different methodaegilike Rumbaugh, Booch,
Jacobson, Meyer etc who followed their own notatiao model the systems. The
developers were in a dilemma to choose the methochwest accomplishes their needs.
This particular span was called as "method-wars"

15. Whether unified method and unified modeling languaig same or different?

Unified method is convergence of the Rumbaargh Booch.

Unified modeling lang. is the fusion of Ruraigh, Booch and Jacobson as well
as Betrand Meyer (whose contribution is "sequenagrdm”). Its' the superset of all the
methodologies.

16.Who were the three famous amigos and what was toeitribution to the object

community?
The Three amigos namely,
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» James Rumbaugh (OMTA: veteran in analysis who came up with an ideautibite
objects and their Relationships (in particulardsations).
» Grady Booch:A veteran in design who came up with an idea alpawtitioning of
systems into subsystems.

» Ivar Jacobson (Objectory)The father of USECASES, who described about tlee us
and system interaction.

17.Differentiate the class representation of BoochmBaugh and UML?
If you look at the class representaiton ahf®augh and UML, It is some what
similar and both are very easy to draw.
Representation: OMT UML.
Diagram:

Booch: In this method classes are representedChmids” which are not very
easy to draw as for as the developer's view iseonc
Diagram:

18.What is an USECASE? Why it is needed?

A Use Case is a description of a set of sequehaetimns that a system performs
that yields an observable result of value to ai@agr action.
In SSAD process <=> In OOAD USECASE. It is represdrelliptically.

Representation:

19.Who is an Actor?

An Actor is someone or something that must intevath the system.In addition
to that an Actor initiates the process(that is G85E).

It is represented as a stickman like this.

Diagram:
O
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X

20.What is guard condition?
Guard condition is one, which acts as a firewalie access from a particular
object can be made only when the particular comdlit met.
For Example,
customer  check customer number ATM.
Here the object on the customer accesses the Atilityaonly when the guard condition
is met.

21.Differentiate the following notations?
I: :0bj1 :0bj2

Il: :obj1 :0bj2
In the above representation |, obj1 sends medsagg2. But in the case of Il the
data is transferred from obj1 to obj2.
22.USECASE is an implementation independent notatiom will the designer give the
implementation details of a particular USECASEhe programmer?
This can be accomplished by specifying the relatigm called "refinement”
which talks about the two different abstractioritef same thing.
Or example,
calculate pay calculate
classl class2 class3
23.Suppose a class acts an Actor in the problem dgrhaww to represent it in the static
model?
In this scenario you can use “stereotype”. Sinegestype is just a string that
gives extra semantic to the particular entity/madement. It is given with in the << >>.
class A
<< Actor>>
attributes

methods.

24.Why does the function arguments are called as &siges"?
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The arguments distinguish functions with the samame (functional
polymorphism). The name alone does not necessaldntify a unique function.
However, the name and its arguments (signaturdsiyimiquely identify a function.

In real life we see suppose, in class there aceguys with same name, but they
can be easily identified by their signatures. $ame concept is applied here.

ex:
class person
{
public:
char getsex();
void setsex(char);
void setsex(int);
}.

In the above example we see that there is a fumstetsex() with same name but
with different signature.
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Quantitative Aptitude

Exercise 1
Solve the following and check with the answers given at the end.

1. It was calculated that 75 men could completéeaepof work in 20 days. When
work was scheduled to commence, it was found nacgge send 25 men to
another project. How much longer will it take tongalete the work?

2. A student divided a number by 2/3 when he reglio multiply by 3/2. Calculate
the percentage of error in his result.

3. A dishonest shopkeeper professes to sell palséise cost price, but he uses a
false weight of 950gm. for a kg. His gain is ...%.

4. A software engineer has the capability of thmgkilOO lines of code in five
minutes and can type 100 lines of code in 10 msute takes a break for five
minutes after every ten minutes. How many linesaafes will he complete typing
after an hour?

5. A man was engaged on a job for 30 days on tinditon that he would get a
wage of Rs. 10 for the day he works, but he haveatoa fine of Rs. 2 for each
day of his absence. If he gets Rs. 216 at the lemdyas absent for work for ...

days.

6. A contractor agreeing to finish a work in 150yslaemployed 75 men each
working 8 hours daily. After 90 days, only 2/7 dfetwork was completed.
Increasing the number of men by each wgnkow for 10 hours daily,

the work can be completed in time.

7. what is a percent of b divided by b percentdf a
(@) a (b) b (©) 1 (d) 10 (d) 100

8. A man bought a horse and a cart. If he solchthree at 10 % loss and the cart at
20 % gain, he would not lose anything; but if hielghe horse at 5% loss and the
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10.

11.

12.

13.

14.

cart at 5% gain, he would lose Rs. 10 in the bargethe amount paid by him was
Rs. for the horse and Rs. for ttie ca

A tennis marker is trying to put together a teafmfour players for a tennis
tournament out of seven available. males - a, bcafeimales — m, n, o and p. All
players are of equal ability and there must beastltwo males in the team. For a
team of four, all players must be able to play va#tth other under the following
restrictions:

b should not play with m,

¢ should not play with p, and

a should not play with o.
Which of the following statements must be false?
1. b and p cannot be selected together
2. c and o cannot be selected together
3. cand n cannot be selected together.

10-12. The following figure depicts three viewsaotube. Based on this, answer
guestions 10-12.

6 >S5 4

The number on the face opposite to the faagiogrl is
The number on the faces adjacent to the fackeu® are

Which of the following pairs does not corrediye the numbers on the opposite

faces.
Q) 6,5 (2) 4,1 3 1,3 4) 4,2

Five farmers have 7, 9, 11, 13 & 14 apple treespectively in their orchards.
Last year, each of them discovered that every itnetheir own orchard bore

exactly the same number of apples. Further, ithirel farmer gives one apple to
the first, and the fifth gives three to each of seeond and the fourth, they would
all have exactly the same number of apples. Wha¢ wee yields per tree in the
orchards of the third and fourth farmers?

Five boys were climbing a hill. J was followikg R was just ahead of G. K was

between G & H. They were climbing up in a columrhd¥as the second?
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15-18 John is undecided which of the four novelsug. He is considering a spy

15.

16.

17.

18.

19.

20.

21.

22.

thriller, a Murder mystery, a Gothic romance andcg&nce fiction novel. The
books are written by Rothko, Gorky, Burchfield dftdpper, not necessary in that
order, and published by Heron, Piegon, Blueja gairew, not necessary in that
order.
(1) The book by Rothko is published by Sparrow.
(2) The Spy thriller is published by Heron.
(3) The science fiction novel is by Burchfield asdot published by Blueja.
(4)The Gothic romance is by Hopper.

Pigeon publishes

The novel by Gorky

John purchases books by the authors whose naome first and third in
alphabetical order. He does not buy the books

On the basis of the first paragraph and stater(®, (3) and (4) only, it is
possible to deduce that

1. Rothko wrote the murder mystery or the spy thriller

2. Sparrow published the murder mystery or the spllehr

3. The book by Burchfield is published by Sparrow.

If a light flashes every 6 seconds, how mamgs$ will it flash in % of an hour?

If point P is on line segment AB, then whicltloé following is always true?
(1)) AP=PB (2)AP>PB (3) PB> AP (4) AB>PA(5) AB > AP + PB

All men are vertebrates. Some mammals arelrates. Which of the following
conclusions drawn from the above statement is cbrre

All men are mammals

All mammals are men

Some vertebrates are mammals.

None

Which of the following statements drawn frora tiiven statements are correct?
Given:

All watches sold in that shop are of high stand&ame of the HMT watches are
sold in that shop.

a) All watches of high standard were manufactured MTH

b) Some of the HMT watches are of high standard.

c) None of the HMT watches is of high standard.
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23-27.

23.

24.

25.

26.

27.

28.

d) Some of the HMT watches of high standard are sottiat shop.

Ashland is north of East Liverpool and west of Gaghn.
Bowling green is north of Ashland and west of Fredkown.
Dover is south and east of Ashland.

East Liverpool is north of Fredericktown and eddDover.
Fredericktown is north of Dover and west of Ashland
Coshocton is south of Fredericktown and west ofddov

ogkrwnE

Which of the towns mentioned is furthest of loeth — west
(a) Ashland (b) Bowling green (c) Coshocton
(d) East Liverpool  (e) Fredericktown

Which of the following must be both north aradteof Fredericktown?
(a) Ashland (b) Coshocton (c) East Liverpool
| a only [l b only [ll c only IVa&b Vaé&c

Which of the following towns must be situatedibsouth and west of at least one
other town?

Ashland only

Ashland and Fredericktown

Dover and Fredericktown

Dover, Coshocton and Fredericktown

Coshocton, Dover and East Liverpool.

moow>

Which of the following statements, if true, idumake the information in the
numbered statements more specific?

(a) Coshocton is north of Dover.

(b) East Liverpool is north of Dover

(c) Ashland is east of Bowling green.

(d) Coshocton is east of Fredericktown

(e) Bowling green is north of Fredericktown

Which of the numbered statements gives infaonathat can be deduced from
one or more of the other statements?
A1 (B) 2 €)3 (D) 4 (E) 6

Eight friends Harsha, Fakis, Balaji, Eswar, n&ish, Chandra, Geetha, and
Ahmed are sitting in a circle facing the centerladas sitting between Geetha
and Dhinesh. Harsha is third to the left of Bakajid second to the right of
Ahmed. Chandra is sitting between Ahmed and GestllaBalaji and Eshwar are
not sitting opposite to each other. Who is thirdhe left of Dhinesh?
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29. If every alternative letter starting from B thie English alphabet is written in
small letter, rest all are written in capital lestehow the month “ September” be
written.

(2) SeptEMbEr  (2) SEpTeMBEr (3) SeptembeR
4) SepteMber  (5) None of the above.

30. The length of the side of a square is represeoy x+2. The length of the side of
an equilateral triangle is 2x. If the square arel élquilateral triangle have equal
perimeter, then the value of x is

31. It takes Mr. Karthik y hours to complete typiagnanuscript. After 2 hours, he
was called away. What fractional part of the agsignt was left incomplete?

32. Which of the following is larger than 3/5?

(2) Ya (2) 39/50 (3) 7125 (4) 3/10 (5) 59/100

33. The number that does not have a reciprocal is

34. There are 3 persons Sudhir, Arvind, and G&udhir lent cars to Arvind and
Gauri as many as they had already. After some imend gave as many cars to
Sudhir and Gauri as many as they have. After soneeGauri did the same thing.
At the end of this transaction each one of them B4d Find the cars each
originally had.

35. A man bought a horse and a cart. If he solchtitee at 10 % loss and the cart at
20 % gain, he would not lose anything; but if hielghe horse at 5% loss and the
cart at 5% gain, he would lose Rs. 10 in the batgeihe amount paid by him was
Rs. for the horse and Rs. for the ca

Answers:

1. Answer:

30 days.
Explanation:
Before:

One day work = 1/20

One man’s one day work = 1/(20*75)
Now:

50
50*1/ (20 *75)

No. Of workers
One day work

The total no. of days required to complete thekwo(75 * 20) / 50 = 30
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Answer:
0%
Explanation:
Since 3x/2 =x/(213)

Answer:
5.3 %
Explanation:
He sells 950 grams of pulses and gains 50 grams.
If he sells 100 grams of pulses then he will &/ 950) *100 = 5.26

Answer:
250 lines of codes

Answer:
7 days
Explanation:
The equation portraying the given problem is:
10* x—-2*(30—-x) = 216 where x is the rioan of working days.
Solving this we get x = 23
Number of days he was absent was 7 (30-23) days.

Answer:
150 men.
Explanation:
One day’s work = 21 (7 *90)
One hour’s work = 2/ (7*90*8)
One man’s work = 2/ (7*90*8*75)

The remaining work (5/7) has to be completed witndays, because the

total number of days allotted for the project i9 Hays.

So we get the equation

(2*10*x*60)/(7*90* 8*75) = 5/7 wdre x is the number of men

working after the 960 day.

We get x = 225
Since we have 75 men already, it is enough tooatd150 men.

Answer:
©1
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10.

11.

12.

13.

Explanation:
a percent of b : (a/100) * b
b percent of a : (b/100) * a
a percent of b divided by b percent of a : ((@d Y*b) / (b/100) *a))=1

Answer:
Cost price of horse = Rs. 400 & the cost priceast = 200.
Explanation:-
Let x be the cost price of the horse and y betist price of the cart.
In the first sale there is no loss or profit. .{i.€he loss obtained is equal to the
gain.

Therefore (10/100) *x = (20/100) *y

X = 2%y e Q)
In the second sale, he lost Rs. 10. (i.e.) The iegreater than the profit by Rs.
10.

Therefore (5/100)*x = (5/100)*y + 16-—-(2)
Substituting (1) in (2) we get

(10/100) *y = (5/100)*y + 10

(5/100)*y 10
y =200
From (1) 2 * 200 =x = 400
Answer:
3.
Explanation:

Since inclusion of any male player will reject ankde from the team.
Since there should be four member in the team ahdtbree males are available,
the girl, n should included in the team alwaysspective of others selection.

Answer:
5

Answer:
12,3&4

Answer:
B

Answer:
11 & 9 apples per tree.
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Explanation:

Let a, b, ¢, d & e be the total number of appleset per year in A, B, C,
D & E‘'sorchard. Giventhat a+1=b+3=c=8+3=e-6
But the question is to find the number of applesetgoer tree in C and D ‘s
orchard. If is enough to considerc—1=d + 3.

Since the number of trees in C’s orchard is 11 tadl of D’s orchard is
13. Let x and y be the number of apples bored pr in C & d ‘s orchard
respectively.

Therefore 11 x-1=13y+ 3
By trial and error method, we get the value fond § as 11 and 9

14.  Answer:
G.
Explanation:
The order in which they are climbingisR-G - K—J
15-18
Answer:
Novel Name Author Publisher
Spy thrill Rathk Heron
Murder W Gor Piegon
Gothic romance Burchf Blueja
Science fictigr:><: Hop Sparrow
Explanation:
Given
Novel Name Author Publisher
Spy thrill Heron
Murder mystery Gorky Piegon
Gothic romange Burchfie Blueja
Science ficti£1><: Hopper Sparrow
Since Blueja doesn’t publish the novel by Burclifiahd Heron publishes
the novel spy thriller, Piegon publishes the ndweBurchfield.
Since Hopper writes Gothic romance and Heron ploétishe novel spy
thriller, Blueja publishes the novel by Hopper.
Since Heron publishes the novel spy thriller andodeublishes the novel
by Gorky, Gorky writes Spy thriller and Rathko vestMurder mystery.
19.  Answer:
451 times.
Explanation:

There are 60 minutes in an hour.
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In % of an hour there are (60 * %) minutes = 4butes.

In % of an hour there are (60 * 45) seconds 0X&ronds.

Light flashed for every 6 seconds.

In 2700 seconds 2700/6 = 450 times.

The count start after the first flash, the lightlilashes 451 times in % of

an hour.
20.  Answer:
4)
Explanation:
P
A B
Since p is a point on the line segment AB, AB > AP
21.  Answer: (c)
22.  Answer: (b) & (d).
Ahmed
23 - 27Answer:
Fakis Chandra
28.  Answer: Fakis
Explanation: Harsha Geetha
Eswar Balaji
Dhinesh
29.  Answer:
(5).
Explanation:

Since every alternative letter starting from B bé tEnglish alphabet is
written in small letter, the letters written in divlatter are b, d, f...

In the first two answers the letter E is written both small & capital
letters, so they are not the correct answers. Buhird and fourth answers the
letter is written in small letter instead capittitér, so they are not the answers
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30.

31.

32.

33.

34.

35.

Answer:

X=4
Explanation:
Since the side of the square is x + 2, its perimetg (x + 2) = 4x + 8
Since the side of the equilateral triangle is Bxperimeter = 3 * 2x = 6x
Also, the perimeters of both are equal.

(i,e) 4x+8=6x

(le) 2x=82>x=4.

Answer:
y—-2)1y.

Explanation:
To type a manuscript karthik took y hours.
Therefore his speed in typing = 1/y.
He was called away after 2 hours of typing.
Therefore the work completed = 1/y * 2.
Therefore the remaining work to be completed =21y~
(i.e.) work to be completed = (y-2)/y

Answer:

(2)

Answer:

1
Explanation:

One is the only number exists without reciprocalause the reciprocal of
one is one itself.

Answer:
Sudhir had 39 cars, Arvind had 21 cars and Gautill2acars.
Explanation:

Sudhir Arvind Gauri
Finally 24 24 24
Before Gauri's transaction 12 12 48
Before Arvind’s transaction 6 42 24
Before Sudhir’ s transaction 39 21 12

Answer:
Cost price of horse: Rs. 400 &
Cost price of cart: Rs. 200
Explanation:
Let x be the cost of horse & y be the cost of tue.c
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10 % of loss in selling horse = 20 % of gainefisg the cart
Therefore (10/100) *x = (20 * 100) * y

> X = 2y -m--mmmme (1)
5 % of loss in selling the horse is 10 more than3R46 gain in selling the
cart.
Therefore (5/100)*x-10=(5/100)*y
> 5x - 1000 = 5y
Substituting (1)
10y - 1000 = 5y
5y = 1000
y =200

X =400 from (1)

Exercise2.1
For the following, find the next term in the series

1. 6, 24, 60,120, 210

a) 336 b) 366 c) 330 d) 660

Answer : a) 336

Explanation : The series is 1.2.3, 2.3.4, 3.4.5, 4.5.6, 5.6.7, (. means product)
2.1,5/13,25

Answer : 41

Explanation : The series is of the form 072+172, 1"2+2"2,...
3.0,5, 8,17

Answer : 24
Explanation : 172-1, 2"2+1, 3"2-1, 4"2+1, 5"2-1

4.1,8,9,64,25 (Hint: Every successive gare related)

Answer : 216
Explanation : 172, 273, 372, 473, 5”2, 6”3

5.8,24,12,36,18,54
Answer : 27

6.71,76,69,74,67,72
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Answer : 67

7.5,9,16,29,54
Answer : 103
Explanation : 5*2-1=9; 9*2-2=16; 16*2-3=29; 29*2-4=54; 54*2-363

8.1,2,4,10,16,40,64 (Successive terms are related)
Answer : 200
Explanation : The series is powers of 2 (2°0,2"1,..).
All digits are less than 8. Every secanthber is in octal number system.
128 should follow 64. 128 base 10 = 286eb8.

Exercise2.2
Find the odd man out.

1.3,5,7,12,13,17,19
Answer : 12
Explanation : All but 12 are odd numbers

2.25,10,17,26,37,50,64
Answer : 64
Explanation : 2+3=5; 5+5=10; 10+7=17; 17+9=26; 26+11=37; 37/=3(8 50+15=65;

3. 105,85,60,30,0,-45,-90
Answer : 0
Explanation : 105-20=85; 85-25=60; 60-30=30; 30-35=-5; -5-45;-45-45=-90;

Exercise 3
Solve the following.

1. What is the number of zeros at the end of tbheywxt of the numbers from 1 to 100?
Answer : 127
2. A fast typist can type some matter in 2 houd arslow typist can type the same in 3
hours. If both type combinely, in how much timelwliley finish?
Answer : 1 hr 12 min
Explanation: The fast typist's work done in 1 hr = 1/2
The slow typist's work done in 1 ht/3
If they work combinely, work done irhiL= 1/2+1/3 = 5/6
So, the work will be completed in 6/5 hours. ile:1/5 hours = 1hr 12 min
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3. Gavaskar's average in his first 50 innings wasAdter the 51st innings, his average
was 51. How many runs did he score in his 51stngmi (supposing that he lost his
wicket in his 51st innings)
Answer : 101
Explanation : Total score after 50 innings = 50*50 = 2500
Total score after 51 innings = 51*51 = 2601
So, runs made in the 51st innings = 2601-25Q0F
If he had not lost his wicket in his 51st inninge would have scored an
unbeaten 50 in his 51st innings.

4. Out of 80 coins, one is counterfeit. What is tfieimum number of weighings needed
to find out the counterfeit coin?
Answer : 4

5. What can you conclude from the statement : Adeg are blue, all blue are red. ?
0] some blue are green
(i) some red are green
(i)  some green are not red
(iv)  all red are blue
(a) i orii but not both
(b) i &ii only
(c) iii or iv but not both
(d) iii & iv

Answer : (b)

6. A rectangular plate with length 8 inches, brhatlt inches and thickness 2 inches is
available. What is the length of the circular rodhwdiameter 8 inches and equal to the
volume of the rectangular plate?
Answer : 3.5 inches
Explanation : Volume of the circular rod (cylinder) = Volumé the rectangular
plate
(22/7)*4*4*h = 8*11*2
h=7/2=35

7. What is the sum of all numbers between 100 &@@ vhich are divisible by 14 ?
Answer : 35392
Explanation : The number closest to 100 which is greater thzt and divisible
by 14 is 112, which is the first term of the senehich has to be summed.
The number closest to 1000 which is tess 1000 and divisible by 14 is
994, which is the last term of the series.
112 + 126 + .... + 994 = 14(8+9+ ... + 71) = 3539
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8. If s(a) denotes square root of a, find the valug(12+s(12+s(12+ ...... upto infinity.
Answer : 4
Explanation : Let x = s(12+s(12+s(12+.....
We can write x = s(12+x). i.e., x"2 = 4X. Solving this quadratic equation, we
get x = -3 or x=4. Sum cannot be -ve and hencesdm

9. A cylindrical container has a radius of eighthias with a height of three inches.
Compute how many inches should be added to eftieeraidius or height to give the same
increase in volume?

Answer : 16/3 inches

Explanation : Let x be the amount of increase. The volume inifease by the
same amount if the radius increased or the hesghtreased.

So, the effect on increasing height is equal tceffect on increasing the radius.

i.e., (22/7)*8*8*(3+x) = (22/7)*(8+Xx)*(8+x)*3

Solving the quadratic equation we get the x = A@&3. The possible increase
would be by 16/3 inches.

10. With just six weights and a balance scale,gauweigh any unit number of kgs from
1 to 364. What could be the six weights?
Answer : 1, 3, 9, 27, 81, 243 (All powers of 3)

11. Diophantus passed one sixth of his life indtiolod, one twelfth in youth, and one
seventh more as a bachelor; five years after hisiagg a son was born who died four
years before his father at half his final age. Hidavis Diophantus?

Answer : 84 years

Explanation : x/6 + x/12 + x/7 + 5+ x/2 + 4 =X

12 . If time at this moment is 9 P.M., what will thee time 23999999992 hours later?
Answer : 1 P.M.
Explanation : 24 billion hours later, it would be 9 P.M. andh@urs before that it
would be 1 P.M.

13. How big will an angle of one and a half dediask through a glass that magnifies
things three times?

Answer : 1 1/2 degrees

Explanation : The magnifying glass cannot increase the madeitaf an angle.

14. Divide 45 into four parts such that when 2dsled to the first part, 2 is subtracted
from the second part, 2 is multiplied by the thirart and the fourth part is divided by
two, all result in the same number.

Answer: 8, 12, 5, 20

Explanation: a + b + ¢ + d =45; a+2 = b-2 =2c =d/2; a=lw-4 (b-2)/2;d =
2(b-2); b-4 + b + (b-2)/2 + 2(b-2) = 45;
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15. | drove 60 km at 30 kmph and then an additi@akm at 50 kmph. Compute my
average speed over my 120 km.
Answer : 37 1/2
Explanation : Time reqd for the first 60 km = 120 min.; Timexqd for the second
60 km = 72 min.; Total time reqd = 192 min
Avg speed = (60*120)/192 = 37 1/2

Questions 16 and 17 are based on the following :
Five executives of European Corporation hotbaference in Rome
Mr. A converses in Spanish & Italian
Mr. B, a spaniard, knows English also
Mr. C knows English and belongs to Italy
Mr. D converses in French and Spanish
Mr. E , a native of Italy knows French

16. Which of the following can act as interpratévir. C & Mr. D wish to converse
a) only Mr. A b) Only Mr. B c) Mr. A& Mr. B dAny of the other three

Answer : d) Any of the other three.
Explanation : From the data given, we can infer the following
A knows Spanish, Italian
B knows Spanish, English
C knows lItalian, English
D knows Spanish, French
E knows ltalian, French
To act as an interpreter between C and D, a penssnto know one of the
combinations ltalian&Spanish, Italian&French, Esg&Spanish, English&French
A, B, and E know atleast one of the combinations.

17. If a 6th executive is brought in, to be undsdt by maximum number of original
five he should be fluent in
a) English & French b) Italian & Spanish c¢) Engl& French d) French &
Italian
Answer : b) Italian & Spanish
Explanation : No of executives who know
i) English is 2
i) Spanish is 3
iii) Italian is 3
iv) French is 2
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Italian & Spanish are spoken by the maximum no x#catives. So, if the 6th
executive is fluent in ltalian & Spanish, he cai€moounicate with all the original five
because everybody knows either Spanish or Italian.

18.What is the sum of the first 25 natural odd numbers
Answer : 625
Explanation : The sum of the first n natural odd nos is sgim|re
1+3 = 4 = square(2) 1+3+5 = 9 = square(3)

19.The sum of any seven consecutive numbers is digibyp
a) 2 b)7 c)3 d)11

Exercise 3
Try the following.

1. There are seventy clerks working in a company, littv30 are females. Also, 30
clerks are married; 24 clerks are above 25 yehegye; 19 married clerks are
above 25 years, of which 7 are males; 12 malealawee 25 years of age; and 15
males are married. How many bachelor girls arestb@d how many of these are
above 257

2. A man sailed off from the North Pole. After coveyia,000 miles in one direction
he turned West, sailed 2,000 miles, turned North sailed ahead another 2,000
miles till he met his friend. How far was he froletNorth Pole and in what
direction?

3. Here is a series of comments on the ages of tlem®ps J, R, S by themselves.
S : The difference between R's age and msitieree years.
J : R is the youngest.
R : Either | am 24 years old or J 25 or S 26.
J : All are above 24 years of age.
S : I am the eldest if and only if R is noé tyoungest.
R : Sis elder to me.
J : I am the eldest.
R : Sis not 27 years old.
S : The sum of my age and J's is two more tivice R's age.
One of the three had been telling a lie throughdhreas others had spoken the
truth. Determine the ages of S,J,R.

4. In a group of five people, what is the probabibifyfinding two persons with the
same month of birth?
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5. A father and his son go out for a 'walk-and-ruréergvmorning around a track
formed by an equilateral triangle. The father'skive speed is 2 mph and his
running speed is 5 mph. The son's walking and nghspeeds are twice that of
his father. Both start together from one apex & thangle, the son going
clockwise and the father anti-clockwise. Initialhe father runs and the son walks
for a certain period of time. Thereafter, asrsase the father starts walking, the
son starts running. Both complete the course im#tites. For how long does the
father run? Where do the two cross each other?

6. The Director of Medical Services was on his annusit to the ENT Hospital.
While going through the out patients' records hmeacross the following data
for a particular day : " Ear consultations 45; Bl&®; Throat 70; Ear and Nose
30; Nose and Throat 20; Ear and Throat 30; Ear,eNamsd Throat 10; Total
patients 100." Then he came to the conclusionttietrecords were bogus. Was
he right?

7. Amongst Ram, Sham and Gobind are a doctor, a laanyema police officer. They
are married to Radha, Gita and Sita (not in ordégch of the wives have a
profession. Gobind's wife is an artist. Ram is matrried to Gita. The lawyer's
wife is a teacher. Radha is married to the poligear. Sita is an expert cook.
Who's who?

8. What should come next?
1, 2, 4, 10, 16, 40, 64,

Questions 9-12 are based on the following :
Three adults — Roberto, Sarah and Vicky — will taveling in a van with five
children — Freddy, Hillary, Jonathan, Lupe, and ftdafhe van has a driver’s seat
and one passenger seat in the front, and two bsridtand the front seats, one
beach behind the other. Each bench has room fatlgxaree people. Everyone
must sit in a seat or on a bench, and seatingoiesito the following restrictions:

An adult must sit on each bench.

Either Roberto or Sarah must sit in the driveseat.

Jonathan must sit immediately beside Marta.

9. Of the following, who can sit in the front passengeat ?
(a) Jonathan (b) Lupe (c) Roberto  (d) Sarah (ekwic

10. Which of the following groups of three cantegether on a bench?
(a) Freddy, Jonathan and Marta (b) Freddy, JonathdrVicky
(c) Freddy, Sarah and Vicky (d) Hillary, Lupe #parah
(e) Lupe, Marta and Roberto
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11.1f Freddy sits immediately beside Vicky, which betfollowing cannot be true ?
a. Jonathan sits immediately beside Sarah
b. Lupe sits immediately beside Vicky
c. Hillary sits in the front passenger seat
d. Freddy sits on the same bench as Hillary
e. Hillary sits on the same bench as Roberto

12.1f Sarah sits on a bench that is behind where Banats sitting, which of the
following must be true ?
a. Hillary sits in a seat or on a bench that is imfrof where Marta is sitting
b. Lupe sits in a seat or on a bench that is in fodnthere Freddy is sitting
c. Freddy sits on the same bench as Hillary
d. Lupe sits on the same bench as Sarah
e. Marta sits on the same bench as Vicky

13.Make six squares of the same size using twelve hvgticks. (Hint @ You will
need an adhesive to arrange the required figure)

14. A farmer has two rectangular fields. The largeldfieas twice the length and 4
times the width of the smaller field. If the smalfield has area K, then the are of
the larger field is greater than the area of thalleanfield by what amount?

(a) 6K (b) 8K (c) 12K (d) 7K

15.Nine equal circles are enclosed in a square wheseist 36sq units. Find the area
of each circle.

16.There are 9 cards. Arrange them in a 3*3 matrixd€are of 4 colors. They are
red, yellow, blue, green. Conditions for arrangetnene red card must be in first
row or second row. 2 green cards should bé%r@umn. Yellow cards must be
in the 3 corners only. Two blue cards must be é@2hd row. At least one green
card in each row.

17.1s z less than w? z and w are real numbers.
() Z2=25
(MHw=9
To answer the question,
a) Either I or Il is sufficient
b) Both | and Il are sufficient but neither of thésralone sufficient
c) | & Il are sufficient
d) Both are not sufficient

18. A speaks truth 70% of the time; B speaks truth 8if%he time. What is the

probability that both are contradicting each other?
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19.1n a family 7 children don't eat spinach, 6 domit earrot, 5 don't eat beans, 4
don't eat spinach & carrots, 3 don't eat carrot &ars, 2 don't eat beans &
spinach. One doesn't eat all 3. Find the no. déicdm.

20.Anna, Bena, Catherina and Diana are at their mgribkiness meeting. Their
occupations are author, biologist, chemist andatpdtut not necessarily in that
order. Diana just told the neighbour, who is admst that Catherina was on her
way with doughnuts. Anna is sitting across from thector and next to the
chemist. The doctor was thinking that Bena was adgoeame for parent's to
choose, but didn't say anything. What is eachguésoccupation?
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UNIX Concepts

SECTION - |
FILE MANAGEMENT IN UNIX

1. How are devices represented in UNIX?

All devices are represented by files callspecial files that are located
in/dev directory. Thus, device files and otherdilere named and accessed in the same
way. A 'regular file' is just an ordinary data file the disk. A 'block special file'
represents a device with characteristics similar tliisk (data transfer in terms of blocks).
A 'character special file' represents a device wlthracteristics similar to a keyboard
(data transfer is by stream of bits in sequentidén.

2. What is 'inode'?

All UNIX files have its description stored in awstture called 'inode’. The inode
contains info about the file-size, its locatiomdi of last access, time of last modification,
permission and so on. Directories are also reptedeas files and have an associated
inode. In addition to descriptions about the ftlee inode contains pointers to the data
blocks of the file. If the file is large, inode heslirect pointer to a block of pointers to
additional data blocks (this further aggregatedduager files). A block is typically 8k.
Inode consists of the following fields:

File owner identifier

File type

File access permissions
File access times
Number of links

File size

Location of the file data

YVVVVVVY

w

Brief about the directory representation in UNIX

A Unix directory is a file containing a corresponde between filenames and
inodes. A directory is a special file that the lkdrmaintains. Only kernel modifies
directories, but processes can read directories. chimtents of a directory are a list of
filename and inode number pairs. When new direzsoare created, kernel makes two
entries named "." (refers to the directory itsaif)yl .. (refers to parent directory).
System call for creating directory is mkdir (pathmea mode).
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What are the Unix system calls for I/0?
open(pathname,flag,mode) - open file
creat(pathname,mode) - create file

close(filedes) - close an open file
read(filedes,buffer,bytes) - read data from an dpen
write(filedes,buffer,bytes) - write data to an opga
Iseek(filedes,offset,from) - position an open file
dup(filedes) - duplicate an existing file descripto
dup2(oldfd,newfd) - duplicate to a desired file ctgstor
fentl(filedes,cmd,arg) - change properties of aarofile
ioctl(filedes,request,arg) - change the behavidanoopen file
The difference between fcntl anf ioctl is that fleemer is intended for any open file,
while the latter is for device-specific operations.

VVVVVYVYVVYYVHP

5. How do you change File Access Permissions?
Every file has following attributes:
» owner's user ID ( 16 bit integer )
» owner's group ID ( 16 bit integer )
» File access mode word
TWX-TrwX-rwx'
(user permission-group permission-others permigsion
r-read, w-write, x-execute
To change the access mode, we use chmod(filenarde)mo
Example 1:
To change mode of myfile to 'rw-rw-r--' (ie. readrite permission for user -
read,write permission for group - only read perioisgor others) we give the args as:
chmod(myfile,0664) .
Each operation is represented by discrete values
Tis4
'W'is 2
'X'is 1
Therefore, for 'rw' the value is 6(4+2).
Example 2:
To change mode of myfile to 'rwxr--r--' we give s as:
chmod(myfile,0744).

6. What are links and symbolic links in UNIX file gyaf

A link is a second name (not a file) for a filenks can be used to assign more
than one name to a file, but cannot be used tgmassdirectory more than one name or
link filenames on different computers.

Symbolic link 'is' a file that only contains theme of another file.Operation on
the symbolic link is directed to the file pointed the it.Both the limitations of links are
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eliminated in symbolic links.
Commands for linking files are:
Link In filenamel filename2
Symbolic link In -s filenamel filename2

7. What is a FIFO?

FIFO are otherwise called as 'named pipes'. FIRSt{h-first-out) is a special
file which is said to be data transient. Once dsteead from named pipe, it cannot be
read again. Also, data can be read only in theronggten. It is used in interprocess
communication where a process writes to one entthefipe (producer) and the other
reads from the other end (consumer).

8. How do you create special files like named pipes davice files?
The system call mknod creates special files ifdHewing sequence.
. kernel assigns new inode,
. sets the file type to indicate that the file isigep directory or special file,
. Ifitis a device file, it makes the other entrid® major, minor device numbers.
or example:
If the device is a disk, major device number reterthe disk controller and minor
device number is the disk.

1
2
3
F

9. Discuss the mount and unmount system calls

The privileged mount system call is used to attadite system to a directory of
another file system; the unmount system call detach file system. When you mount
another file system on to your directory, you aseeatially splicing one directory tree
onto a branch in another directory tree. The figfument to mount call is the mount
point, that is , a directory in the current filenmag system. The second argument is the
file system to mount to that point. When you inseddrom to your unix system's drive,
the file system in the cdrom automatically mounté&diev/cdrom in your system.

10.How does the inode map to data block of a file?

Inode has 13 block addresses. The first 10 aretdnleck addresses of the first
10 data blocks in the file. The 11th address pdimta one-level index block. The 12th
address points to a two-level (double in-directimalex block. The 13th address points to
a three-level(triple in-direction)index block. Tipsovides a very large maximum file size
with efficient access to large files, but also dnfilds are accessed directly in one disk
read.

11.What is a shell?

A shell is an interactive user interface to an apeg system services that allows an user
to enter commands as character strings or througtaghical user interface. The shell
converts them to system calls to the OS or forksagfrocess to execute the command.
System call results and other information from @fe are presented to the user through
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an interactive interface. Commonly used shellssaresh,ks etc.

SECTION - I
PROCESS MODEL and IPC

1. Brief about the initial process sequence whike gystem boots up.

While booting, special process called the 'swappelscheduler' is created with
Process-ID 0. The swapper manages memory alloc&bioprocesses and influences
CPU allocation. The swapper inturn creates 3 obldr
> the process dispatcher,

» vhand and
» dbflush
with IDs 1,2 and 3 respectively.

This is done by executing the file /etc/init. Pregalispatcher gives birth to the
shell. Unix keeps track of all the processes im&ernal data structure called the Process
Table (listing command is ps -el).

2. What are various IDs associated with a process?

Unix identifies each process with a unique integgted ProcessID. The process
that executes the request for creation of a prasesalled the 'parent process' whose PID
is 'Parent Process ID'. Every process is assocwtach particular user called the ‘'owner’
who has privileges over the process. The identiboafor the user is 'UserID'. Owner is
the user who executes the process. Process alsiffeadive User ID' which determines
the access privileges for accessing resourcesilidse

getpid() -process id

getppid() -parent process id

getuid() -user id

geteuid() -effective user id

3. Explain fork() system call.

The “fork()' used to create a new process fronexsting process. The new
process is called the child process, and the agigtiocess is called the parent. We can
tell which is which by checking the return valuerfr ‘fork()'. The parent gets the child's
pid returned to him, but the child gets O returteetlim.

4. Predict the output of the following program code
main()

fork();
printf("Hello World!");

}

Answer:
Hello World!Hello World!
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Explanation:

The fork creates a child that is a duplicate ofgheent process. The child begins
from the fork().All the statements after the callfork() will be executed twice.(once by
the parent process and other by child). The statelefore fork() is executed only by
the parent process.

5. Predict the output of the following program code
main()

fork(); fork(); fork();

printf("Hello World!");
}
Answer:

"Hello World" will be printed 8 times.
Explanation:

2"n times where n is the number of calls to fprk(

6. List the system calls used for process managemen

System calls Description

fork() To create a new process

exec() To execute a new program in a process

wait() To wait until a created process complé@eexecution
exit() To exit from a process execution

getpid() To get a process identifier of the cur@ocess
getppid() To get parent process identifier

nice() To bias the existing priority of a process

brk() To increase/decrease the data segmentsaerocess

7. How can you get/set an environment variable feoprogram?
Getting the value of an environment variable iselby using "getenv()'.
Setting the value of an environment variable isedoy using “putenv()'.

8. How can a parent and child process communicate?

A parent and child can communicate through anyhef mormal inter-process
communication schemes (pipes, sockets, messagegsjushared memory), but also have
some special ways to communicate that take advargagheir relationship as a parent
and child. One of the most obvious is that the piacan get the exit status of the child.

9. What is a zombie?

When a program forks and the child finishes betbtwe parent, the kernel still
keeps some of its information about the child isecéhe parent might need it - for
example, the parent may need to check the childisséatus. To be able to get this
information, the parent calls "wait()’; In the intal between the child terminating and the
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parent calling “wait()', the child is said to bé&zambie' (If you do “ps’, the child will have
a Z'in its status field to indicate this.)

10. What are the process states in Unix?

As a process executes it changes state accordints tarcumstances. Unix
processes have the following states:

Running : The process is either running or it adseto run .

Waiting : The process is waiting for an event ardaesource.

Stopped : The process has been stopped, usualgcbiving a signal.

Zombie : The process is dead but have not beenvesinfioom the process table.

11. What Happens when you execute a program?
When you execute a program on your UNIX systemsistem creates a special
environment for that program. This environment aorg everything needed for the
system to run the program as if no other programewanning on the system. Each
process has process context, which is everythiag ifhunique about the state of the
program you are currently running. Every time yoeaite a program the UNIX system
does a fork, which performs a series of operationsreate a process context and then
execute your program in that context. The stepsidiecthe following:
> Allocate a slot in the process table, a list ofrently running programs kept by
UNIX.

» Assign a unique process identifier (PID) to thecess.

> iCopy the context of the parent, the process tequested the spawning of the new
process.

» Return the new PID to the parent process. Thisleadbe parent process to examine
or control the process directly.

After the fork is complete, UNIX runs your program.

12. What Happens when you execute a command?

When you enter 'Is' command to look at the contefitgour current working
directory, UNIX does a series of things to createeavironment for Is and the run it: The
shell has UNIX perform a fork. This creates a newacpss that the shell will use to run
the Is program. The shell has UNIX perform an exkethe Is program. This replaces the
shell program and data with the program and datésfand then starts running that new
program. The Is program is loaded into the new ggsaontext, replacing the text and
data of the shell. The Is program performs its ,téisking the contents of the current
directory.

13. What is a Daemon?

A daemon is a process that detaches itself from tdreninal and runs,
disconnected, in the background, waiting for retgiaad responding to them. It can also
be defined as the background process that doebetmg to a terminal session. Many
system functions are commonly performed by daemiookjding the sendmail daemon,
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which handles mail, and the NNTP daemon, which lesndSENET news. Many other

daemons may exist. Some of the most common daeatens

> init: Takes over the basic running of the systenemvthe kernel has finished the boot
process.

» inetd: Responsible for starting network servicest ttho not have their own stand-
alone daemons. For example, inetd usually takes afaincoming rlogin, telnet, and
ftp connections.

» cron: Responsible for running repetitive tasks eagular schedule.

14. What is 'ps' command for?

The ps command prints the process status for somalloof the running
processes. The information given are the procestifctation number (PID),the amount
of time that the process has taken to executerssida

15. How would you kill a process?
The kill command takes the PID as one argumerd;itl@ntifies which process to
terminate. The PID of a process can be got ussiggmmand.

16. What is an advantage of executing a procebaakground?

The most common reason to put a process in thegbaakd is to allow you to do
something else interactively without waiting foetprocess to complete. At the end of
the command you add the special background sym8bdthis symbol tells your shell to
execute the given command in the background.

Example: cp *.* ../backup& (cp igfoopy)

17. How do you execute one program from within laeét
The system calls used for low-level process craatie execlp() and execvp().
The execlp call overlays the existing program with new one , runs that and exits. The
original program gets back control only when ameaccurs.
execlp(path,file_name,arguments..); //last argummargt be NULL
A variant of execlp called execvp is used whenrtlmber of arguments is not known in
advance.
execvp(path,argument_array); //argument arrayldhoeiterminated by NULL

18. What is IPC? What are the various schemes aviaiP

The term IPC (Inter-Process Communication) dessri@ious ways by which
different process running on some operating systemmunicate between each other.
Various schemes available are as follows:

Pipes:

One-way communication scheme through which differerocess can
communicate. The problem is that the two procestemild have a common
ancestor (parent-child relationship). However tpisblem was fixed with the
introduction of named-pipes (FIFO).
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Message Queues :
Message queues can be used between related andteshrprocesses
running on a machine.

Shared Memory:

This is the fastest of all IPC schemes. The mernwbe shared is mapped
into the address space of the processes (thaharag). The speed achieved is
attributed to the fact that there is no kernel Imement. But this scheme needs
synchronization.

Various forms of synchronisation are mutexes, dawdvariables, read-write
locks, record-locks, and semaphores.

SECTION - llI
MEMORY MANAGEMENT

1. What is the difference between Swapping and Paging?
Swapping:

Whole process is moved from the swap device tonthér memory for
execution. Process size must be less than or eéquak available main memory. It is
easier to implementation and overhead to the sys$evapping systems does not handle
the memory more flexibly as compared to the pagysjems.

Paging:

Only the required memory pages are moved to maimang from the
swap device for execution. Process size does ntiem&ives the concept of the virtual
memory.

It provides greater flexibility in mapping the vigl address space into the
physical memory of the machine. Allows more numidfgsrocesses to fit in the main

memory. Demand paging systems handle the memorg flexibly.

2. What is major difference between the Historic Usnixl the new BSD release of Unix
System V in terms of Memory Management?

Historic Unix uses Swapping — entire process isdierred to the main memory
from the swap device, whereas the Unix System \$ @mand Paging — only the part
of the process is moved to the main memory. Histomix uses one Swap Device and
Unix System V allow multiple Swap Devices.

3. What is the main goal of the Memory Management?

» It decides which process should reside in the mre@mory,

» Manages the parts of the virtual address space pfoaess which is non-core
resident,
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» Monitors the available main memory and periodicalisite the processes into the
swap device to provide more processes fit in thenimeemory simultaneously.

4. What is a Map?
A Map is an Array, which contains the addressetheffree space in the swap
device that are allocatable resources, and the auoflihe resource units available there.

Addres: Units
1 10,000

This allows First-Fit allocation of contiguous bkscof a resource. Initially the
Map contains one entry — address (block offset frioenstarting of the swap area) and the
total number of resources.

Kernel treats each unit of Map as a group of dikicks. On the allocation and
freeing of the resources Kernel updates the Mapdourate information.

5. What scheme does the Kernel in Unix System V follloke choosing a swap device
among the multiple swap devices?
Kernel follows Round Robin scheme choosing a swepce among the multiple
swap devices in Unix System V.

6. What is a Region?

A Region is a continuous area of a process’s addieace (such as text, data and
stack). The kernel in a ‘Region Table’ that is lota the process maintains region.
Regions are sharable among the process.

7. What are the events done by the Kernel after age®ds being swapped out from the
main memory?
When Kernel swaps the process out of the primaryong, it performs the
following:
» Kernel decrements the Reference Count of eachmregfidthe process. If the
reference count becomes zero, swaps the regioof tlieé main memory,
> Kernel allocates the space for the swapping procetse swap device,
> Kernel locks the other swapping process while tireenit swapping operation
is going on,
» The Kernel saves the swap address of the regithreiregion table.

8. Is the Process before and after the swap are thee8aGive reason.

Process before swapping is residing in the prinmaeynory in its original form.
The regions (text, data and stack) may not be aeduplly by the process, there may be
few empty slots in any of the regions and while gpiag Kernel do not bother about the
empty slots while swapping the process out.
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After swapping the process resides in the swago(skary memory) device. The
regions swapped out will be present but only theuped region slots but not the empty
slots that were present before assigning.

While swapping the process once again into the nmagmory, the Kernel
referring to the Process Memory Map, it assignsrt@n memory accordingly taking
care of the empty slots in the regions.

9. What do you mean by u-area (user area) or u-block?
This contains the private data that is manipulateg by the Kernel. This is local
to the Process, i.e. each process is allocatedraai-

10. What are the entities that are swapped out ofntlaén memory while swapping the
process out of the main memory?
All memory space occupied by the process, procesai®a, and Kernel stack are
swapped out, theoretically.
Practically, if the process’s u-area contains tlelréss Translation Tables for the
process then Kernel implementations do not swajitheea.

11. What is Fork swap?

fork() is a system call to create a child procésen the parent process calls
fork() system call, the child process is created Hrihere is short of memory then the
child process is sent to the read-to-run stathénswap device, and return to the user
state without swapping the parent process. Wheméraory will be available the child
process will be swapped into the main memory.

12.What is Expansion swap?

At the time when any process requires more mertinany it is currently allocated,
the Kernel performs Expansion swap. To do this Kereserves enough space in the
swap device. Then the address translation mappiadjusted for the new virtual address
space but the physical memory is not allocatedasit Kernel swaps the process into the
assigned space in the swap device. Later wherkéneel swaps the process into the
main memory this assigns memory according to theaddress translation mapping.

13.How the Swapper works?

The swapper is the only process that swaps theepses. The Swapper operates
only in the Kernel mode and it does not uses Systals instead it uses internal Kernel
functions for swapping. It is the archetype ofi@itnel process.

14.What are the processes that are not bothered bgwlagper? Give Reason.

» Zombie process: They do not take any up physicahong.
» Processes locked in memories that are updatingethen of the process.
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> Kernel swaps only the sleeping processes rather tha ‘ready-to-run’
processes, as they have the higher probabilityeirigoscheduled than the
Sleeping processes.

15.What are the requirements for a swapper to work?

The swapper works on the highest scheduling pyioFirstly it will look for any
sleeping process, if not found then it will look the ready-to-run process for swapping.
But the major requirement for the swapper to wdr& teady-to-run process must be
core-resident for at least 2 seconds before swgppih And for swapping in the process
must have been resided in the swap device folaat 2seconds. If the requirement is not
satisfied then the swapper will go into the wadttston that event and it is awaken once
in a second by the Kernel.

16.What are the criteria for choosing a process foapping into memory from the swap
device?
The resident time of the processes in the swajceethe priority of the processes
and the amount of time the processes had been sdaup.

17.What are the criteria for choosing a process fomapping out of the memory to the
swap device?
» The process’s memory resident time,
» Priority of the process and
» The nice value.

18.What do you mean by nice value?

Nice value is the value that controls {incremeotsdecrements} the priority of
the process. This value that is returned by the (isystem call. The equation for using
nice value is:

Priority = (“recent CPU usage”/constant) + (baseriprity) + (nice value)

Only the administrator can supply the nice valulee hice () system call works
for the running process only. Nice value of onecpes cannot affect the nice value of the
other process.

19.What are conditions on which deadlock can occulevkivapping the processes?
» All processes in the main memory are asleep.
» All ‘ready-to-run’ processes are swapped out.
» There is no space in the swap device for the neanning process that are
swapped out of the main memory.
» There is no space in the main memory for the n@ermng process.

20.What are conditions for a machine to support DemB@ading?

» Memory architecture must based on Pages,
» The machine must support the ‘restartable’ insiomst
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21.What is ‘the principle of locality’?

It's the nature of the processes that they reféy tinthe small subset of the total
data space of the process. i.e. the process frdguealls the same subroutines or
executes the loop instructions.

22.What is the working set of a process?
The set of pages that are referred by the procedgilast ‘n’, references, where
‘n’ is called thewindowof the working set of the process.

23.What is the window of the working set of a process?
The window of the working set of a process is tb&@ltnumber in which the
process had referred the set of pages in the wgpdenof the process.

24.What is called a page fault?

Page fault is referred to the situation when thecgss addresses a page in the
working set of the process but the process failsdate the page in the working set. And
on a page fault the kernel updates the workindpgeeading the page from the secondary
device.

25.What are data structures that are used for Demaagifiy?
Kernel contains 4 data structures for Demand gadihey are,
> Page table entries,
» Disk block descriptors,
» Page frame data table (pfdata),
» Swap-use table.

26.What are the bits that support the demand paging?
Valid, Reference, Modify, Copy on write, Age. Thdses are the part of the page
table entry, which includes physical address ofpage and protection bits.

Page address Age | Copy on write | Modify | Reference| Valid | Protection

27.How the Kernel handles the fork() system call aditional Unix and in the System V
Unix, while swapping?

Kernel in traditional Unix, makes the duplicatggm®f the parent’s address space
and attaches it to the child’s process, while swappKernel in System V Unix,
manipulates the region tables, page table, andafiddle entries, by incrementing the
reference count of the region table of shared regio

28. Difference between the fork() and vfork() systelt? ca
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During the fork() system call the Kernel makesopycof the parent process’s
address space and attaches it to the child process.

But the vfork() system call do not makes any copyhe parent’s address space,
so it is faster than the fork() system call. Thécclprocess as a result of the vfork()
system call executes exec() system call. The ghitttess from vfork() system call
executes in the parent’'s address space (this carwote the parent’s data and stack )
which suspends the parent process until the cihddgss exits.

29.What is BSS(Block Started by Symbol)?

A data representation at the machine level, thatihitial values when a program
starts and tells about how much space the kertmtadbs for the un-initialized data.
Kernel initializes it to zero at run-time.

30.What is Page-Stealer process?

This is the Kernel process that makes rooms feirtboming pages, by swapping
the memory pages that are not the part of the wgrket of a process. Page-Stealer is
created by the Kernel at the system initializatoid invokes it throughout the lifetime of
the system. Kernel locks a region when a procadssfan a page in the region, so that
page stealer cannot steal the page, which is Bauiged in.

31.Name two paging states for a page in memory?
The two paging states are:
» The page is aging and is not yet eligible for swiagp
» The page is eligible for swapping but not yet dligifor reassignment to other virtual
address space.

32.What are the phases of swapping a page from theomy@m
» Page stealer finds the page eligible for swappm) @aces the page number
in the list of pages to be swapped.
» Kernel copies the page to a swap device when rageand clears thealid
bit in the page table entry, decrements the pfdeference count, and places
the pfdata table entry at the end of the freefliss reference count is 0.

33.What is page fault? Its types?
Page fault refers to the situation of not havingage in the main memory when
any process references it.
There are two types of page fault :
> Validity fault,
» Protection fault.

34.In what way the Fault Handlers and the Interruptbkers are different?

Fault handlers are also an interrupt handler &ithexception that the interrupt
handlers cannot sleep. Fault handlers sleep ircdhe&ext of the process that caused the
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memory fault. The fault refers to the running psscand no arbitrary processes are put to
sleep.

35.What is validity fault?
If a process referring a page in the main memorgsghvalid bit is not set, it
results in validity fault.
The valid bit is not set for those pages:
» that are outside the virtual address space of eeps
> that are the part of the virtual address spacéeptocess but no physical address is
assigned to it.

36.What does the swapping system do if it identifiesltegal page for swapping?

If the disk block descriptor does not contain aegord of the faulted page, then
this causes the attempted memory reference is ithvahd the kernel sends a
“Segmentation violation”signal to the offending process. This happens wtien
swapping system identifies any invalid memory refee.

37.What are states that the page can be in, afteriogus page fault?
» On a swap device and not in memory,
» On the free page list in the main memory,
> In an executable file,
» Marked “demand zero”,
» Marked “demand fill".
38.1n what way the validity fault handler concludes?
> It sets the valid bit of the page by clearing thadify bit.
» It recalculates the process priority.

39. At what mode the fault handler executes?
At the Kernel Mode.

40.What do you mean by the protection fault?

Protection fault refers to the process accessiegpages, which do not have the
access permission. A process also incur the prote€ult when it attempts to write a
page whoseopy on writebit was set during the fork() system call.

41.How the Kernel handles the copy on write bit obge when the bit is set?

In situations like, where the copy on write bitafpage is set and that page is
shared by more than one process, the Kernel allecaw page and copies the content to
the new page and the other processes retain tbfrences to the old page. After
copying the Kernel updates the page table entry thi¢ new page number. Then Kernel
decrements the reference count of the old pfdale entry.
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In cases like, where the copy on write bit isa®tl no processes are sharing the
page, the Kernel allows the physical page to bea@uy the processes. By doing so, it
clears the copy on write bit and disassociategp#ge from its disk copy (if one exists),
because other process may share the disk copy. iThemoves the pfdata table entry
from the page-queue as the new copy of the vigpagle is not on the swap device. It
decrements the swap-use count for the page awdiiftcdrops to O, frees the swap space.

42.For which kind of fault the page is checked first?

The page is first checked for the validity faals, soon as it is found that the page
is invalid (valid bit is clear), the validity faulhandler returns immediately, and the
process incur the validity page fault. Kernel hasdhe validity fault and the process will
incur the protection fault if any one is present.

43.In what way the protection fault handler concludes?

After finishing the execution of the fault handlgrsets thenodifyandprotection
bits and clears theopy on writebit. It recalculates the process-priority and clsefdk
signals.

44.How the Kernel handles both the page stealer ardablt handler?

The page stealer and the fault handler thrash kecali the shortage of the
memory. If the sum of the working sets of all peses is greater that the physical
memory then the fault handler will usually sleegdiese it cannot allocate pages for a
process. This results in the reduction of the systeoughput because Kernel spends too
much time in overhead, rearranging the memoryerfitntic pace.
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RDBM.S Concepts

1.

What is database?
A database is a logically coherent collection aidaith some inherent meaning,

representing some aspect of real world and whiadeggned, built and populated with
data for a specific purpose.

2.

What is DBMS?
It is a collection of programs that enables usesréate and maintain a database.

In other words it is general-purpose software fravides the users with the processes of
defining constructingandmanipulatingthe database for various applications.

3.

VVVVYHP

o

Y VYV

VVVVVYVYY

What is a Database system?
The database and DBMS software together is cafiddladabase system.

Advantages of DBMS?
Redundancy is controlled.
Unauthorised access is restricted.
Providing multiple user interfaces.
Enforcing integrity constraints.
Providing backup and recovery.

Disadvantage in File Processing System?
Data redundancy & inconsistency.
Difficult in accessing data.

Data isolation.

Data integrity.

Concurrent access is not possible.
Security Problems.

Describe the three levels of data abstraction?
The are three levels of abstraction:
Physicallevel: The lowest level of abstraction describes how degastored.
Logical level: The next higher level of abstraction, describestwlata are stored in
database and what relationship among those data.
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> View level:The highest level of abstraction describes only pbentire database.
7. Define the "integrity rules”
There are two Integrity rules.
> Entity Integrity: States that “Primary key cannot have NULL value”
> Referential IntegrityStates that “Foreign Key can be either a NULL value
or should be Primary Key value of other relation.

8. What is extension and intension?
Extension
It is the number of tuples present in a table atiastance. This is time
dependent.
Intension-
It is a constant value that gives the name, stractf table and the
constraints laid on it.

9. What is System R? What are its two major subsy3tems
System R was designed and developed over a perib@/d-79 at IBM San Jose
Research Center. It is a prototype and its purp@seto demonstrate that it is possible to
build a Relational System that can be used in hlifeaenvironment to solve real life
problems, with performance at least comparablbdbdf existing system.
Its two subsystems are
» Research Storage
» System Relational Data System.

10.How is the data structure of System R differentftbe relational structure?
Unlike Relational systems in System R
» Domains are not supported
» Enforcement of candidate key uniqueness is optional
» Enforcement of entity integrity is optional
» Referential integrity is not enforced

11.What is Data Independence?

Data independence means that “the applicatiomdegendent of the storage
structure and access strategy of data”. In othedsyorhe ability to modify the schema
definition in one level should not affect the sclaedefinition in the next higher level.

Two types of Data Independence:

» Physical Data Independence: Modification in physiezel should not
affect the logical level.
> Logical Data Independence: Modification in logiéatel should affect the
view level.
NOTE: Logical Data Independence is more dliffito achieve

12.What is a view? How it is related to data indeperu®
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A view may be thought of as a virtual table, thgta table that does not really
exist in its own right but is instead derived frame or more underlying base table. In
other words, there is no stored file that diregresents the view instead a definition of
view is stored in data dictionary.

Growth and restructuring of base tables is noeotéd in views. Thus the view
can insulate users from the effects of restructuand growth in the database. Hence
accounts for logical data independence.

13.What is Data Model?
A collection of conceptual tools for describingtaladata relationships data
semantics and constraints.

14.What is E-R model?

This data model is based on real world that comsikbasic objects called entities
and of relationship among these objects. Entitresdascribed in a database by a set of
attributes.

15.What is Object Oriented model?

This model is based on collection of objects. Afeobcontains values stored in
instance variables with in the object. An objdsbacontains bodies of code that operate
on the object. These bodies of code are called adsthObjects that contain same types
of values and the same methods are grouped togetbealasses.

16.What is an Entity?
It is a 'thing' in the real world with an indepentlexistence.

17.What is an Entity type?
It is a collection (set) of entities that have sattabutes.

18.What is an Entity set?
It is a collection of all entities of particulartég type in the database.

19.What is an Extension of entity type?
The collections of entities of a particular entiyype are grouped together into an
entity set.

20.What is Weak Entity set?

An entity set may not have sufficient attributesféom a primary key, and its
primary key compromises of its partial key and @iynkey of its parent entity, then it is
said to be Weak Entity set.

21.What is an attribute?

It is a particular property, which describes thétgn
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22.What is a Relation Schema and a Relation?

A relation Schema denoted by R(A1, A2, ..., An) isdmap of the relation name
R and the list of attributes Ai that it containsréation is defined as a set of tuples. Let r
be the relation which contains set tuples (t1{32,.., tn). Each tuple is an ordered list of
n-values t=(v1,v2, ..., vn).

23.What is degree of a Relation?
It is the number of attribute of its relation scleem

24.What is Relationship?
It is an association among two or more entities.

25.What is Relationship set?
The collection (or set) of similar relationships.

26.What is Relationship type?
Relationship type defines a set of associatiorsretationship set among a given
set of entity types.

27.What is degree of Relationship type?
It is the number of entity type participating.

25.What is DDL (Data Definition Language)?
A data base schema is specifies by a set of defisitexpressed by a special
language called DDL.

26.What is VDL (View Definition Language)?
It specifies user views and their mappings to threceptual schema.

27.What is SDL (Storage Definition Language)?
This language is to specify the internal schemas Tdnguage may specify the
mapping between two schemas.

28.What is Data Storage - Definition Language?
The storage structures and access methods useatddyade system are specified
by a set of definition in a special type of DDLledl data storage-definition language.

29.What is DML (Data Manipulation Language)?
This language that enable user to access or matgpualata as organised by
appropriate data model.
» Procedural DML or Low levelDML requires a user to specify what data are needed
and how to get those data.
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» Non-Procedural DML or High level:DML requires a user to specify what data are
needed without specifying how to get those data.

31.What is DML Compiler?
It translates DML statements in a query language liow-level instruction that
the query evaluation engine can understand.

32.What is Query evaluation engine?
It executes low-level instruction generated by cibenp

33.What is DDL Interpreter?
It interprets DDL statements and record them ifeabontaining metadata.

34.What is Record-at-a-time?
The Low level or Procedural DML can specify andies®e each record from a set
of records. This retrieve of a record is said tdReeord-at-a-time.

35.What is Set-at-a-time or Set-oriented?

The High level or Non-procedural DML can specifydaetrieve many records in
a single DML statement. This retrieve of a recasdsaid to be Set-at-a-time or Set-
oriented.

36.What is Relational Algebra?
It is procedural query language. It consists oétaa$ operations that take one or
two relations as input and produce a new relation.

37.What is Relational Calculus?
It is an applied predicate calculus specificallijorad for relational databases
proposed by E.F. Codd. E.g. of languages basetlava DSL ALPHA, QUEL.

38.How does Tuple-oriented relational calculus diffesm domain-orientedelational
calculus
The tuple-oriented calculus uses a tuple varialles variable whose only
permitted values are tuples of that relation. RgEL
The domain-oriented calculus has domain variahkes variables that range over the
underlying domains instead of over relation. ELg., IDEDUCE.

39.What is normalization?

It is a process of analysing the given relationeseais based on their Functional
Dependencies (FDs) and primary key to achieve tbpguties

» Minimizing redundancy

» Minimizing insertion, deletion and update anomalies
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40.What is Functional Dependency?

A Functional dependency is denoted by>* Y betwevo sets of attributes X
and Y that are subsets of R specifies a constminthe possible tuple that can form a
relation state r of R. The constraint is for anp tiuples t1 and t2 in r if t1[X] = t2[X]
then they have t1[Y] = t2[Y]. This means the vabfeX component of a tuple uniquely
determines the value of component Y.

41.When is a functional dependency F said to be miffima

» Every dependency in F has a single attribute foright hand side.

» We cannot replace any dependency X A iwF witlegendency Y A where—¥ is a
proper subset of X and still have a set of depetydmat is equivalent to F.

» We cannot remove any dependency from F and swtié st of dependency that is
equivalent to F.

42.What is Multivalued dependency?

Multivalued dependency denoted by—>¢—> Y spedifon relation schema R,
where X and Y are both subsets of R, specifieddlh@wing constraint on any relation r
of R: if two tuples t1 and t2 exist in r such thHiX] = t2[X] then t3 and t4 should also
exist in r with the following properties
> t3[x] = t4[X] = t1[X] = t2[X]
> t3[Y] = t1[Y] and t4[Y] = t2[Y]
> t3[Z] = t2[Z] and t4[Z] = t1[Z]

where [Z = (R-(XUY)) ]

43.What is Lossless join property?
It guarantees that the spurious tuple generatiaes dmt occur with respect to
relation schemas after decomposition.

44.What is 1 NF (Normal Form)?
The domain of attribute must include only atomifde, indivisible) values.

45.What is Fully Functional dependency?

It is based on concept of full functional dependen& functional dependency
X—Y is full functional dependency if removal afiy attribute A from X means that the
dependency does not hold any more.

46.What is 2NF?
A relation schema R is in 2NF if it is in 1NF angeey non-prime attribute A in R
is fully functionally dependent on primary key.

47.What is 3NF?
A relation schema R is in 3NF if it is in 2NF arat Bvery FD X%» A either of the
following is true
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» Xis a Super-key of R.
» Ais a prime attribute of R.

In other words, if every non prime attribute is fteemsitively dependent on
primary key.

48.What is BCNF (Boyce-Codd Normal Form)?
A relation schema R is in BCNF if it is in 3NF amdtisfies an additional
constraint that for every FD>X A, X must beandidate key.

49.What is 4NF?
A relation schema R is said to be in 4NF if for gv®ultivalued dependency
X—>Y that holds over R, one of followingtisie
» Xis subset or equal to (or) XY = R.
» Xis a super key.

50.What is 5NF?
A Relation schema R is said to be 5NF if for evjerg dependency {R1, R2, ...,
Rn} that holds R, one the following is true
» Ri=R for some .
» The join dependency is implied by the set of FDgra® in which the left side is key
of R.
51.What is Domain-Key Normal Form?
A relation is said to be in DKNF if all constrairasd dependencies that should
hold on the the constraint can be enforced by singpiforcing the domain
constraint and key constraint on the relation.

52.What are patrtial, alternate,, artificial, compoumaad natural key?
Partial Key:
It is a set of attributes that can uniquely idgniifeak entities and that are
related to same owner entity. It is sometime cadiediscriminator.
Alternate Key:

All Candidate Keys excluding the Primary Key areokm as Alternate
Keys.

Artificial Key:.

If no obvious key, either stand alone or compoisdvailable, then the
last resort is to simply create a key, by assigrangnique number to each record or
occurrence. Then this is known as developing aficeat key.

CompoundcKey.

If no single data element uniquely identifies wecences within a
construct, then combining multiple elements to e@aunique identifier for the construct
is known as creating a compound key.

Natural Key:.
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When one of the data elements stored within atoectsis utilized as the
primary key, then it is called the natural key.

53.What is indexing and what are the different kintlsndexing?
Indexing is a technique for determining how quickbecific data can be found.
Types:

Binary search style indexing

B-Tree indexing

Inverted list indexing

Memory resident table

Table indexing

YVVYVYY

54.What is system catalog or catalog relation? Howetter known as?

A RDBMS maintains a description of all the datatthiacontains, information
about every relation and index that it containdsTihformation is stored in a collection
of relations maintained by the system called metadtis also called data dictionary.

55.What is meant by query optimization?
The phase that identifies an efficient executiocmnpior evaluating a query that
has the least estimated cost is referred to asy quutimization.

56.What is join dependency and inclusion dependency?
Join Dependency:
A Join dependency is generalization of Multivalusghendency.A
JD {R1, R2, ..., Rn} is said to hold over a relatiR if R1, R2, R3, ..., Rn is a lossless-
join decomposition of R . There is no set of soand complete inference rules for JD.
InclusionDependency:
An Inclusion Dependency is a statement of thenfdrat some columns of
a relation are contained in other columns. A farekgy constraint is an example of
inclusion dependency.

57.What is durability in DBMS?

Once the DBMS informs the user that a transactas successfully completed,
its effects should persist even if the system @adiefore all its changes are reflected on
disk. This property is called durability.

58.What do you mean by atomicity and aggregation?
Atomicity:

Either all actions are carried out or none are.r¥should not have to
worry about the effect of incomplete transaction8MS ensures this by undoing the
actions of incomplete transactions.

Aggregation:
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A concept which is used to model a relationshijwben a collection of
entities and relationships. It is used when we neeexpress a relationship among
relationships.

59.What is a Phantom Deadlock?

In distributed deadlock detection, the delay inpagating local information
might cause the deadlock detection algorithms émtifly deadlocks that do not really
exist. Such situations are called phantom deadlankishey lead to unnecessary aborts.

60.What is a checkpoint and When does it occur?

A Checkpoint is like a snapshot of the DBMS st&g.taking checkpoints, the
DBMS can reduce the amount of work to be done durestart in the event of
subsequent crashes.

61.What are the different phases of transaction?
Different phases are
» Analysis phase
» Redo Phase
» Undo phase

62.What do you mean by flat file database?
It is a database in which there are no programsser access languages. It has no
cross-file capabilities but is user-friendly andyades user-interface management.

63.What is "transparent DBMS"?
It is one, which keeps its Physical Structure hidffem user.

64. Brief theory of Network, Hierarchical schemas ahdit properties

Network schema uses a graph data structure to iaegegcords example for such
a database management system is CTCG while a ¢herar schema uses a tree data
structure example for such a system is IMS.

65.What is a query?

A query with respect to DBMS relates to user comaisathat are used to interact
with a data base. The query language can be d¢bgito data definition language and
data manipulation language.

66.What do you mean by Correlated subquery?

Subqueries, or nested queries, are used to bricigdaet of rows to be used by
the parent query. Depending on how the subquenyitten, it can be executed once for
the parent query or it can be executed once fdn eae returned by the parent query. If
the subquery is executed for each row of the patieistis called @orrelated subquery
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A correlated subquery can be easily identified dantains any references to the
parent subquery columns in its WHERE clause. Cokifnrom the subquery cannot be
referenced anywhere else in the parent query. dhewing example demonstrates a
non-correlated subquery.

E.g. Select * From CUST Where '10/03/1990' IN €8elODATE From ORDER
Where CUST.CNUM = ORDER.CNUM)

67.What are the primitive operations common to allorecmanagement systems?
Addition, deletion and modification.

68.Name the buffer in which all the commands thattgped in are stored
‘Edit’ Buffer

69.What are the unary operations in Relational Algébra
PROJECTION and SELECTION.

70. Are the resulting relations of PRODUCT and JOIN rapien the same?

No.

PRODUCT Concatenation of every row in one relation withery row in
another.

JOIN: Concatenation of rows from one relation and eslabws from another.

71.What is RDBMS KERNEL?

Two important pieces of RDBMS architecture are Hernel, which is the
software, and the data dictionary, which consisthe system-level data structures used
by the kernel to manage the database

You might think of an RDBMS as an operating syst@mset of subsystems),
designed specifically for controlling data acce#s; primary functions are storing,
retrieving, and securing data. An RDBMS maintaissown list of authorized users and
their associated privileges; manages memory caahdspaging; controls locking for
concurrent resource usage; dispatches and scheskdesequests; and manages space
usage within its table-space structures

72.Name the sub-systems of a RDBMS

I/O, Security, Language Processing, Process Con8tdrage Management,
Logging and Recovery, Distribution Control, Trarnsat Control, Memory Management,
Lock Management

73.Which part of the RDBMS takes care of the datdahery? How
Data dictionary is a set of tables and databasectdbjhat is stored in a special
area of the database and maintained exclusivetiidiernel.

74.What is the job of the information stored in datetidnary?
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The information in the data dictionary validate® tbxistence of the objects,
provides access to them, and maps the actual @hgsarage location.

75.Not only RDBMS takes care of locating data it also
determines an optimal access path to store oevetthe data

76.How do you communicate with an RDBMS?
You communicate with an RDBMS using Structured Quemguage (SQL)

77.Define SQL and state the differences between SQL aher conventional
programming Languages
SQL is a nonprocedural language that is designedifsgally for data access
operations on normalized relational database sirest The primary difference between
SQL and other conventional programming languagésasSQL statements specify what
data operations should be performed rather thantogerform them.

78.Name the three major set of files on disk that czse@ database in Oracle
There are three major sets of files on disk thanmase a database. All the files
are binary. These are
» Database files
» Control files
» Redo logs
The most important of these are the databaseVilese the actual data resides.
The control files and the redo logs support thefiaming of the architecture itself.

All three sets of files must be present, open, avallable to Oracle for any data
on the database to be useable. Without these yilescannot access the database, and the
database administrator might have to recover samaét of the database using a backup, if
there is one.

79.What is an Oracle Instance?

The Oracle system processes, also known as Oragkgibund processes,
provide functions for the user processes—functibas would otherwise be done by the
user processes themselves

Oracle database-wide system memory is known asS@w®, thesystem global
areaor shared global areaThe data and control structures in the SGA aseestble, and
all the Oracle background processes and user E@sesn use them.

The combination of the SGA and the Oracle backgiqunocesses is known as an
Oracleinstance

80.What are the four Oracle system processes that alustys be up and running for
the database to be useable
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The four Oracle system processes that must alwayspband running for the
database to be useable inclUdBWR (Database Writer)L.GWR (Log Writer), SMON
(System Monitor), an@MON (Process Monitor).

81.What are database files, control files and logsfilelow many of these files should a
database have at least? Why?
Database Files

The database files hold the actual data and areatjypthe largest in size.
Depending on their sizes, the tables (and othexoctd)j for all the user accounts can go in
one database file—but that's not an ideal situatiecause it does not make the database
structure very flexible for controlling access torage for different users, putting the
database on different disk drives, or backing upra@storing just part of the database.

You must have at least one database file but ysualbre than one files
are used. In terms of accessing and using the idatse tables and other objects, the
number (or location) of the files is immaterial.

The database files are fixed in size and never drgger than the size at
which they were created

Control Files

The control files and redo logs support the resthef architecture. Any
database must have at least one control file, adfhgou typically have more than one to
guard against loss. The control file records theeaf the database, the date and time it
was created, the location of the database and lege, and the synchronization
information to ensure that all three sets of fées always in step. Every time you add a
new database or redo log file to the databaseintbemation is recorded in the control
files.

Redo Logs

Any database must have at least two redo logs.eTaesthe journals for
the database; the redo logs record all changdeetader objects or system objects. If any
type of failure occurs, the changes recorded inrdu® logs can be used to bring the
database to a consistent state without losing anyndtted transactions. In the case of
non-data loss failure, Oracle can apply the infdaiomain the redo logs automatically
without intervention from the DBA.

The redo log files are fixed in size and never gdymamically from the
size at which they were created.

82.What is ROWID?

The ROWID is a unique database-wide physical addi@severy row on every
table. Once assigned (when the row is first ingeno the database), it never changes
until the row is deleted or the table is dropped.

The ROWID consists of the following three composerthe combination of
which uniquely identifies the physical storage oma of the row.

» Oracle database file number, which contains thekblath the rows

» Oracle block address, which contains the row
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» The row within the block (because each block cdd h@any rows)

The ROWID is used internally in indexes as a quinkans of retrieving rows
with a particular key value. Application developaiso use it in SQL statements as a
quick way to access a row once they know the ROWID

83.What is Oracle Block? Can two Oracle Blocks hawesame address?

Oracle "formats"” the database files into a numii&racle blocks when they are
first created—making it easier for the RDBMS softe&véo manage the files and easier to
read data into the memory areas.

The block size should be a multiple of the operasigstem block size. Regardless
of the block size, the entire block is not avakafir holding data; Oracle takes up some
space to manage the contents of the block. Thiskleader has a minimum size, but it
can grow.

These Oracle blocks are the smallest unit of seorgreasing the Oracle block
size can improve performance, but it should be dong when the database is first
created.

Each Oracle block is numbered sequentially for edeabase file starting at 1.
Two blocks can have the same block address ifdineyn different database files.

84.What is database Trigger?

A database trigger is a PL/SQL block that can defito automatically execute
for insert, update, and delete statements agairtabla. The trigger can e defined to
execute once for the entire statement or onceveryerow that is inserted, updated, or
deleted. For any one table, there are twelve evilantg/hich you can define database
triggers. A database trigger can call databaseepioes that are also written in PL/SQL.

85.Name two utilities that Oracle provides, which ase for backup and recovery.

Along with the RDBMS software, Oracle provides twidlities that you can use
to back up and restore the database. These stifiteExportandimport

The Export utility dumps the definitions and data for the specifiad pf the
database to an operating system binary file. [i@ort utility reads the file produced by
an export, recreates the definitions of objectd, iaserts the data

If Export and Import are used as a means of backipgand recovering the
database, all the changes made to the databaset d@nrecovered since the export was
performed. The best you can do is recover the datato the time when the export was
last performed.

86.What are stored-procedures? And what are the adwpas of using them.

Stored procedures are database objects that pedarser defined operation. A
stored procedure can have a set of compound SQenstats. A stored procedure
executes the SQL commands and returns the restletolient. Stored procedures are
used to reduce network traffic.
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87.How are exceptions handled in PL/SQL? Give sontieeointernal exceptions' name

PL/SQL exception handling is a mechanism for dgakwvith run-time errors
encountered during procedure execution. Use of rtiéshanism enables execution to
continue if the error is not severe enough to causeedure termination.

The exception handler must be defined within a sadpam specification. Errors
cause the program to raise an exception with afieaof control to the exception-handler
block. After the exception handler executes, cdnteturns to the block in which the
handler was defined. If there are no more execetatdtements in the block, control
returns to the caller.

User-Defined Exceptions

PL/SQL enables the user to define exception hasdfethe declarations
area of subprogram specifications. User accomishis by naming an exception as in
the following example:

ot failure EXCEPTION;
In this case, the exception name is ot_fail@ede associated with this handler is written
in the EXCEPTION specification area as follows:
EXCEPTION
when OT_FAILURE then
out_status_code := g_out_status_code;

out_msg ‘= g_out_msg;
The following is an example of a subprogram exaepti
EXCEPTION

when NO_DATA_FOUND then

g_out_status_code :='FAIL"

RAISE ot_failure;
Within this exception is the RAISE statement tmahsfers control back to the ot_failure
exception handler. This technique of raising theegtion is used to invoke all user-
defined exceptions.

System-Defined Exceptions
Exceptions internal to PL/SQL are raised automHgicaipon error.

NO_DATA_FOUND is a system-defined exception. Taidéow gives a complete list of
internal exceptions.

PL/SQL internal exceptions.

Exception Name OracleError
CURSOR_ALREADY_OPEN ORA-06511
DUP_VAL_ON_INDEX ORA-00001
INVALID_CURSOR ORA-01001
INVALID_NUMBER ORA-01722
LOGIN_DENIED ORA-01017
NO_DATA_FOUNL ORA-01403
NOT_LOGGED_Ot ORA-01012
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PROGRAM_ERROR ORA-06501
STORAGE_ERROR ORA-06500
TIMEOUT_ON_RESOURCE ORA-00051
TOO_MANY_ROWS ORA-01422
TRANSACTION_BACKED_OUT ORA-00061
VALUE_ERROR ORA-06502
ZERO_DIVIDE ORA-01476

In addition to this list of exceptions, there isach-all exception namé&THERS
that traps all errors for which specific error himgl has not been established.

88.Does PL/SQL support "overloading"? Explain

The concept obverloadingin PL/SQL relates to the idea that you can define
procedures and functions with the same name. PL/8Q&s not look only at the
referenced name, however, to resolve a procedufenation call. The count and data
types of formal parameters are also considered.

PL/SQL also attempts to resolve any procedure retfan calls in locally defined
packages before looking at globally defined packageinternal functions. To further
ensure calling the proper procedure, you can useldh notation. Prefacing a procedure
or function name with the package name fully quedifany procedure or function
reference.

89.Tables derived from the ERD
a) Are totally unnormalised
b) Are always in 1INF
c) Can be further denormalised
d) May have multi-valued attributes

(b) Are always in INF

90. Spurious tuples may occur due to
i. Bad normalization

ii. Theta joins

iii. Updating tables from join
a)i&ii b) ii & iii
C) i &iii d) i & iii

(a) i &iii because theta joins are joins madekews that are not primary keys.

91.A B C is a set of attributes. The functional desey is as follows
AB -> B
AC-> C
C> B
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a) isin INF
b) is in 2NF
c)isin 3NF
d) isin BCNF

(@) is in INF since (AC)= { A, B, C} hence AC is the primary key. Since
C— B is a FD given, where neither C is a Key B is a prime attribute, this it is not in
3NF. Further B is not functionally dependent on K&y thus it is not in 2NF. Thus the
given FDs is in 1NF.

92.1n mapping of ERD to DFD
a) entities in ERD should correspond to an exgséintity/store in DFD
b) entity in DFD is converted to attributes ofemtity in ERD
c) relations in ERD has 1 to 1 correspondencedogsses in DFD
d) relationships in ERD has 1 to 1 correspondéndi®ws in DFD

(a) entities in ERD should correspond to an exgséintity/store in DFD

93. A dominant entity is the entity
a) on the N side ina 1 : N relationship
b) on the 1 sideina 1 : N relationship
c) on either side in a 1 : 1 relationship
d) nothing to do with 1 : 1 or 1 : N relationship

(b) on the 1 side ina 1 : N relationship

94.Select 'NORTH', CUSTOMER From CUST_DTLS Where QNG 'N' Order By

CUSTOMER Union Select 'EAST', CUSTOMER From CUSLSDNVhere REGION
='E' Order By CUSTOMER
The above is

a) Not an error

b) Error - the string in single quotes 'NORTH' 88QUTH'

c) Error - the string should be in double quotes

d) Error - ORDER BY clause

(d) Error - the ORDER BY clause. Since ORDER B¥ugle cannot be used in
UNIONS

95.What is Storage Manager?
It is a program module that provides the interfaeéween the low-level data
stored in database, application programs and qusulemitted to the system.

96.What is Buffer Manager?
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It is a program module, which is responsible fdclieng data from disk storage
into main memory and deciding what data to be caciheemory.

97.What is Transaction Manager?

It is a program module, which ensures that datalyageains in a consistent state
despite system failures and concurrent transactxecution proceeds without
conflicting.

98.What is File Manager?
It is a program module, which manages the allonatib space on disk storage
and data structure used to represent informatmmedton a disk.

99.What is Authorization and Integrity manager?
It is the program module, which tests for the $atigson of integrity constraint
and checks the authority of user to access data.

100. What are stand-alone procedures?

Procedures that are not part of a package are kasvwatand-alone because they
independently defined. A good example of a standelprocedure is one written in a
SQL*Forms application. These types of proceduresmat available for reference from
other Oracle tools. Another limitation of standfagorocedures is that they are compiled
at run time, which slows execution.

101. What are cursors give different types of cursors.
PL/SQL uses cursors for all database informatiamesses statements. The
language supports the use two types of cursors
> Implicit
> Explicit

102. What is cold backup and hot backup (in case of @)ac
» Cold Backup:

It is copying the three sets of files (database fiteslo logs, and
control file) when the instance is shut down. Tikia straight file copy, usually from the
disk directly to tape. You must shut down the inst&ato guarantee a consistent copy.

If a cold backup is performed, the only option &fale in the event of
data file loss is restoring all the files from tlagest backup. All work performed on the
database since the last backup is lost.

» Hot Backup:

Some sites (such as worldwide airline reservatigystems) cannot
shut down the database while making a backup cépyedfiles. The cold backup is not
an available option.

So different means of backing up database mustskd & the hot
backup. Issue a SQL command to indicate to Oracle tablespace-by-tablespace basis,
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that the files of the tablespace are to backedrp.users can continue to make full use
of the files, including making changes to the d@tace the user has indicated that he/she
wants to back up the tablespace files, he/she sarthe operating system to copy those
files to the desired backup destination.

The database must be running in ARCHIVELOG modetiigr hot
backup option.

If a data loss failure does occur, the lost databidess can be restored
using the hot backup and the online and offlineorkedys created since the backup was
done. The database is restored to the most comsgitde without any loss of committed
transactions.

103. What are Armstrong rules? How do we say that thheycamplete and/or sound
The well-known inference rules for FDs
> Reflexive rule :
If Y is subset or equaldhen X— Y.
» Augmentation rule:
If X—>Y then XZ2— YZ.
» Transitive rule:
If {&—>Y, ¥—» Z}then X— Z.
» Decomposition rule :
If X YZthenX—> Y.
» Union or Additive rule:
If{ X Y, X—=> Z}tan X—> YZ.
» Pseudo Transitive rule :
If &— Y, WY—> Z} then WX— Z.
Of these the first three are known as Amstronge&ulhey are sound because it
is enough if a set of FDs satisfy these three. Treycalled complete because using these
three rules we can generate the rest all inferanes.

104. How can you find the minimal key of relational stia@

Minimal key is one which can identify each tupletbé given relation schema
uniquely. For finding the minimal key it is requiréo find the closure that is the set of all
attributes that are dependent on any given setttobwtes under the given set of
functional dependency.

Algo. | Determining X, closure for X, given set of FDs F

1. SetX =X

2. SetOld X X"

3. Foreach FD ¥ ZinF andif Y belongs tbtken add Z
to X

4. Repeat steps 2 and 3 until OId % X*

Algo.ll Determining minimal K for relation schema R, givasat of FDs F

1. Set Kto R that is make K a set of all attributegi
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2. For each attribute A in K
a. Compute (K — A) with respect to F
b. If (K—=A)"=RthensetK = (K- A)

105. What do you understand by dependency preservation?

Given a relation R and a set of FDs F, dependeresepvation states that
the closure of the union of the projection of Feath decomposed relation Ri is equal to
the closure of F. i.e.,

(Mry(F)) U ... U Ora(F) = F
if decomposition is not dependency preserving, tkeme dependency is lost in the
decomposition.

106. What is meant by Proactive, Retroactive and Simelbas Update.
Proactive Update:
The updates that are applied to database beforeecbmes
effective in real world .
Retroactive Update:
The updates that are applied to database aftexcdrbes effective
in real world .
Simulatneous Update:
The updates that are applied to database at the sar@ when it
becomes effective in real world .

107. What are the different types of JOIN operations?

Equi Join: This is the most common type of join which involvasly
equality comparisions. The disadvantage in thig typjoin is that there
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SQL

1.

Which is the subset of SQL commands used to matep@racle Database

structures, including tables?

n

Data Definition Language (DDL)

What operator performs pattern matching?
LIKE operator

What operator tests column for the absence of data?
IS NULL operator

Which command executes the contents of a spefiied
START <filename> or @<filename>

What is the parameter substitution symbol used WS8ERT INTO command?
&

Which command displays the SQL command in the &@érband then executes it?
RUN

What are the wildcards used for pattern matching?
_ for single character substitution and % for Ircitaracter substitution

State true or false. EXISTS, SOME, ANY are opesato8QL.
True

State true or false. !=, <>, *= all denote the saw@eration.
True

10.What are the privileges that can be granted onldetdy a user to others?

Insert, update, delete, select, references, irglecute, alter, all

11.What command is used to get back the privilegeseaffoy the GRANT command?

REVOKE
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12.Which system tables contain information on priveleggranted and privileges
obtained?
USER_TAB_PRIVS_MADE, USER_TAB_PRIVS_RECD

13.Which system table contains information on constsaon all the tables created?
USER_CONSTRAINTS

14. TRUNCATE TABLE EMP;
DELETE FROM EMP;
Will the outputs of the above two commands differ?
Both will result in deleting all the rows in theble EMP.

15.What is the difference between TRUNCATE and DELESREmands?

TRUNCATE is a DDL command whereas DELETE is a DMimmand. Hence
DELETE operation can be rolled back, but TRUNCAT#e@tion cannot be rolled back.
WHERE clause can be used with DELETE and not wRtUNCATE.

16.What command is used to create a table by cophiagtructure of another table?
Answer :

CREATE TABLE .. AS SELECT command
Explanation :

To copy only the structure, the WHERE clause of$B.ECT command should
contain a FALSE statement as in the following.

CREATE TABLE NEWTABLE AS SELECT * FROM EXISTINGTABE
WHERE 1=2;

If the WHERE condition is true, then all the rowsrows satisfying the condition
will be copied to the new table.

17.What will be the output of the following query?
SELECT REPLACE(TRANSLATE(LTRIM(RTRIM('"" ATHENY), '),
'‘AN', **),"*'"TROUBLE"') FROM DUAL,

TROUBLETHETROUBLE

18. What will be the output of the following query?
SELECT DECODE(TRANSLATE('A','1234567890','111111)1'1"'YES’, 'NO');
Answer :
NO
Explanation :
The query checks whether a given string is a nuwrakdigit.

19. What does the following query do?
SELECT SAL + NVL(COMM,0) FROM EMP;
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This displays the total salary of all employeese Tull values in the commission
column will be replaced by 0 and added to salary.

20.Which date function is used to find the differebetveen two dates?
MONTHS BETWEEN

21.Why does the following command give a compilatioore

DROP TABLE &TABLE_NAME;

Variable names should start with an alphabet. Hezdable name starts with an
'&' symbol.

22.What is the advantage of specifying WITH GRANT ORTlin the GRANT
command?

The privilege receiver can further grant the peiges he/she has obtained from
the owner to any other user.

23.What is the use of the DROP option in the ALTERLTEA&mmand?
It is used to drop constraints specified on tlideta

24.What is the value of ‘comm’ and ‘sal’ after exengtthe following query if the initial
value of ‘sal’ is 10000?

UPDATE EMP SET SAL = SAL + 1000, COMM = SAL*0.1;

sal = 11000, comm = 1000

25.What is the use of DESC in SQL?
Answer :

DESC has two purposes. It is used to describehansa as well as to retrieve
rows from table in descending order.
Explanation :

The query SELECT * FROM EMP ORDER BY ENAME DESC Mdisplay the
output sorted on ENAME in descending order.

26.What is the use of CASCADE CONSTRAINTS?
When this clause is used with the DROP commaipdyant table can be dropped
even when a child table exists.

27.Which function is used to find the largest intetgss than or equal to a specific
value?

FLOOR
28.What is the output of the following query?

SELECT TRUNC(1234.5678,-2) FROM DUAL;
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1200

SQL — QUERIES
|. SCHEMAS
Table 1 :STUDIES

PNAME (VARCHAR), SPLACE (VARCHAR), COURSE (VARCAR), CCOST
(NUMBER)

Table 2 :SOFTWARE

PNAME (VARCHAR), TITLE (VARCHAR), DEVIN (VARCHAR), SCOST
(NUMBER), DCOST (NUMBER), SOLD (NUMBER)

Table 3 :PROGRAMMER

PNAME (VARCHAR), DOB (DATE), DOJ (DATE), SEX (CHAR) PROF1
(VARCHAR), PROF2 (VARCHAR), SAL (NUMBER)

LEGEND :

PNAME — Programmer Name, SPLACE - Study Place, CCO&ourse Cost, DEVIN
— Developed in, SCOST — Software Cost, DCOST — bgwveent Cost, PROF1 —
Proficiency 1

QUERIES:

Find out the selling cost average for packages kg in Oracle.

Display the names, ages and experience of all pnogners.

Display the names of those who have done the PGia0rse.

What is the highest number of copies sold by agpek

Display the names and date of birth of all prograansnborn in April.

Display the lowest course fee.

How many programmers have done the DCA course.

How much revenue has been earned through the §pleckiages developed in C.
Display the details of software developed by Rakesh

©CoNoOGORA~WNE
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10.How many programmers studied at Pentafour.

11.Display the details of packages whose sales crasse8000 mark.

12.Find out the number of copies which should be soldrder to recover the
development cost of each package.

13.Display the details of packages for which the dgwelent cost has been
recovered.

14.What is the price of costliest software developedB?

15.How many packages were developed in Oracle ?

16.How many programmers studied at PRAGATHI?

17.How many programmers paid 10000 to 15000 for the ses?

18.What is the average course fee?

19. Display the details of programmers knowing C.

20.How many programmers know either C or Pascal?

21.How many programmers don’t know C and C++?

22.How old is the oldest male programmer?

23.What is the average age of female programmers?

24.Calculate the experience in years for each programand display along with
their names in descending order.

25.Who are the programmers who celebrate their biryredauring the current
month?

26.How many female programmers are there?

27.What are the languages known by the male prograstner

28.What is the average salary?

29.How many people draw 5000 to 75007

30.Display the details of those who don’'t know C, Gar+Pascal.

31.Display the costliest package developed by eachrpromer.

32.Produce the following output for all the male pragrmers
Programmer
Mr. Arvind — has 15 years of experience

KEYS:

1. SELECT AVG(SCOST) FROM SOFTWARE WHERE DEVIN ='ORAE";

2. SELECT PNAME, TRUNC(MONTHS_BETWEEN(SYSDATE,DOB)/12)
"AGE", TRUNC(MONTHS_BETWEEN(SYSDATE,DOJ)/12) "EXPHENCE"
FROM PROGRAMMER,;

3. SELECT PNAME FROM STUDIES WHERE COURSE = 'PGDCA";

4. SELECT MAX(SOLD) FROM SOFTWARE;

5. SELECT PNAME, DOB FROM PROGRAMMER WHERE DOB LIKE
'YAPR%";

6. SELECT MIN(CCOST) FROM STUDIES;

7. SELECT COUNT(*) FROM STUDIES WHERE COURSE = 'DCA;
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8. SELECT SUM(SCOST*SOLD-DCOST) FROM SOFTWARE GROUP BY
DEVIN HAVING DEVIN ='C;

9. SELECT * FROM SOFTWARE WHERE PNAME ='RAKESH;

10.SELECT * FROM STUDIES WHERE SPLACE = 'PENTAFOUR;

11.SELECT * FROM SOFTWARE WHERE SCOST*SOLD-DCOST > 500

12.SELECT CEIL(DCOST/SCOST) FROM SOFTWARE;

13.SELECT * FROM SOFTWARE WHERE SCOST*SOLD >= DCOST;

14.SELECT MAX(SCOST) FROM SOFTWARE GROUP BY DEVIN HAMG
DEVIN = 'VB;

15.SELECT COUNT(*) FROM SOFTWARE WHERE DEVIN = 'ORACLE

16.SELECT COUNT(*) FROM STUDIES WHERE SPLACE = 'PRAGAT,

17.SELECT COUNT(*) FROM STUDIES WHERE CCOST BETWEEN QDD
AND 15000;

18.SELECT AVG(CCOST) FROM STUDIES;

19.SELECT * FROM PROGRAMMER WHERE PROF1 ='C' OR PRGFZ",

20.SELECT * FROM PROGRAMMER WHERE PROF1 IN ('C','PASCAOR
PROF2 IN ('C','PASCALDY;

21.SELECT * FROM PROGRAMMER WHERE PROF1 NOT IN ('C%€) AND
PROF2 NOT IN ('C','C++";

22.SELECT TRUNC(MAX(MONTHS_BETWEEN(SYSDATE,DOB)/12)) ROM
PROGRAMMER WHERE SEX ="M

23.SELECT TRUNC(AVG(MONTHS_ BETWEEN(SYSDATE,DOB)/12)) ROM
PROGRAMMER WHERE SEX ="F

24.SELECT  PNAME, TRUNC(MONTHS BETWEEN(SYSDATE,DOJ)/12)
FROM PROGRAMMER ORDER BY PNAME DESC;

25.SELECT PNAME FROM PROGRAMMER WHERE TO_CHAR(DOB,'MON
= TO_CHAR(SYSDATE,'MONY);

26.SELECT COUNT(*) FROM PROGRAMMER WHERE SEX ="F

27.SELECT DISTINCT(PROF1) FROM PROGRAMMER WHERE SEX\;

28.SELECT AVG(SAL) FROM PROGRAMMER;

29.SELECT COUNT(*) FROM PROGRAMMER WHERE SAL BETWEENG0
AND 7500;

30.SELECT * FROM PROGRAMMER WHERE PROF1 NOT IN
(C''C++''PASCAL") AND PROF2 NOT IN (‘'C','/C++ABCAL");

31.SELECT PNAME,TITLE,SCOST FROM SOFTWARE WHERE SCO3Y
(SELECT MAX(SCOST) FROM SOFTWARE GROUP BY PNAME);

32.SELECT ‘Mr.! I PNAME I ' - has ' I
TRUNC(MONTHS_BETWEEN(SYSDATE,DOJ)/12) || ' years ekperience'
“Programmer” FROM PROGRAMMER WHERE SEX = 'M' UNIOSELECT
‘Ms." || PNAME || ' - has ' || TRUNC (MONTHS_ BETWEE
(SYSDATE,DOJ)/12) || ' years of experience' “Pamgmer” FROM
PROGRAMMER WHERE SEX ="F';
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1. SCHEMA:
Table 1 :DEPT

DEPTNO (NOT NULL , NUMBER(2)), DNAME (VARCHAR2(19)
LOC (VARCHAR2(13)

Table 2 :EMP

EMPNO (NOT NULL , NUMBER(4)), ENAME (VARCHAR2(10)),
JOB (VARCHAR2(9)), MGR (NUMBER(4)), HIREDATE (DATE)
SAL (NUMBER(7,2)), COMM (NUMBER(7,2)), DEPTNO (NUMBR(2))

MGR is the empno of the employee whom the emplogperts to. DEPTNO is a foreign
key.
QUERIES

1. List all the employees who have at least one perspaorting to them.

2. List the employee details if and only if more thEl employees are present in
department no 10.

3. List the name of the employees with their inmediagker authority.

4. List all the employees who do not manage any one.

5. List the employee details whose salary is grealentthe lowest salary of an
employee belonging to deptno 20.

6. List the details of the employee earning more tin@nhighest paid manager.

7. List the highest salary paid for each job.

8. Find the most recently hired employee in each depanmt.

9. In which year did most people join the company?laig the year and the number of
employees.

10. Which department has the highest annual remunerdtily?

11.Write a query to display a ** against the row diet most recently hired employee.
12.Write a correlated sub-query to list out the emplkesyy who earn more than the
average salary of their department.

13.Find the nth maximum salary.

14. Select the duplicate records (Records, which aserited, that already exist) in the
EMP table.

15. Write a query to list the length of service of émployees (of the form n years and m
months).

KEYS:
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1. SELECT DISTINCT(A.ENAME) FROM EMP A, EMP B WHERE EMPNO =
B.MGR; or SELECT ENAME FROM EMP WHERE EMPNO IISELECT MGR
FROM EMP);

2. SELECT * FROM EMP WHERE DEPTNO IN (SELECT DEPTNO GRI EMP
GROUP BY DEPTNO HAVING COUNT(EMPNO)>10 AND DEPTNOS},

3. SELECT A.ENAME "EMPLOYEE", B.ENAME "REPORTS TO" FROEMP A,
EMP B WHERE A.MGR=B.EMPNO;

4. SELECT * FROM EMP WHERE EMPNO IN ( SELECT EMPNO FRIEMP
MINUS SELECT MGR FROM EMP);

5. SELECT * FROM EMP WHERE SAL > ( SELECT MIN(SAL) FROEMP
GROUP BY DEPTNO HAVING DEPTNO=20);

6. SELECT * FROM EMP WHERE SAL > ( SELECT MAX(SAL) FROEMP
GROUP BY JOB HAVING JOB = 'MANAGER' );

7. SELECT JOB, MAX(SAL) FROM EMP GROUP BY JOB;

8. SELECT * FROM EMP WHERE (DEPTNO, HIREDATE) IN (SECH DEPTNO,
MAX(HIREDATE) FROM EMP GROUP BY DEPTNO);

9. SELECT TO_CHAR(HIREDATE,'YYYY'") "YEAR", COUNT(EMPNQ"NO. OF
EMPLOYEES" FROM EMP GROUP BY TO_CHAR(HIREDATE,'YYYYHAVING
COUNT(EMPNO) = (SELECT MAX(COUNT(EMPNO)) FROM EMPR®UP BY
TO_CHAR(HIREDATE,'YYYY");

10.SELECT DEPTNO, LPAD(SUM(12%(SAL+NVL(COMM,0))),15)
"COMPENSATION" FROM EMP GROUP BY DEPTNO HAVING SUM(
12*(SAL+NVL(COMM,0))) = (SELECT MAX(SUM(12*(SAL+NVL(COMM,0))))
FROM EMP GROUP BY DEPTNO);

11.SELECT ENAME, HIREDATE, LPAD(*,8) "RECENTLY HIREDFROM EMP
WHERE HIREDATE = (SELECT MAX(HIREDATE) FROM EMP) UNN SELECT
ENAME NAME, HIREDATE, LPAD( ',15) "RECENTLY HIRED'FROM EMP
WHERE HIREDATE != (SELECT MAX(HIREDATE) FROM EMP);

12.SELECT ENAME,SAL FROM EMP E WHERE SAL > (SELECT A\(GAL)
FROM EMP F WHERE E.DEPTNO = F.DEPTNO);

13.SELECT ENAME, SAL FROM EMP A WHERE &N = (SELECT COUr
(DISTINCT(SAL)) FROM EMP B WHERE A.SAL<=B.SAL);

14.SELECT * FROM EMP A WHERE A.EMPNO IN (SELECT EMPNEROM EMP
GROUP BY EMPNO HAVING COUNT(EMPNO)>1) AND A.ROWIDMIN
(ROWID));

15.SELECT ENAME
"EMPLOYEE",TO_CHAR(TRUNC(MONTHS_BETWEEN(SYSDATE,HEDATE)/1
2))||' YEARS || TO_CHAR(TRUNC(MOD(MONTHS_BETWEESYSDATE,
HIREDATE),12)))|' MONTHS ' "LENGTH OF SERVICE" FRDEMP;
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Computer Networks

1. What are the two types of transmission technolagyiable?
(i) Broadcast and (i) point-to-point

2. What is subnet?
A generic term for section of a large networksallyuseparated by a bridge or
router.

3. Difference between the communication and transomssi

Transmission is a physical movement of informatom concern issues like bit
polarity, synchronisation, clock etc.

Communication means the meaning full exchangenfafriation between two
communication media.

4. What are the possible ways of data exchange?
(i) Simplex (i) Half-duplex (iii) Full-duplex.

5. What is SAP?
Series of interface points that allow other coremtto communicate with the
other layers of network protocol stack.

6. What do you meant by "triple X" in Networks?

The function of PAD (Packet Assembler Disassembisr)described in a
document known as X.3. The standard protocol has lbefined between the terminal
and the PAD, called X.28; another standard protecasts between hte PAD and the
network, called X.29. Together, these three reconttagons are often called "triple X"

7. What is frame relay, in which layer it comes?
Frame relay is a packet switching technology. It @perate in the data link layer.

8. What is terminal emulation, in which layer it cordes
Telnet is also called as terminal emulation. lbhgs to application layer.

9. What is Beaconing?
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The process that allows a network to self-repativorks problems. The stations
on the network notify the other stations on thegrimhen they are not receiving the
transmissions. Beaconing is used in Token ringDD| networks.

10.What is redirector?
Redirector is software that intercepts file ongsil/O requests and translates them
into network requests. This comes under presentédiger.

11.What is NETBIOS and NETBEUI?
NETBIOS is a programming interface that allows t&uests to be sent to and
received from a remote computer and it hides tiear&ing hardware from applications.
NETBEUI is NetBIOS extended user interface. A $g@ort protocol designed by
microsoft and IBM for the use on small subnets.

12.What is RAID?
A method for providing fault tolerance by usingltiple hard disk drives.

13.What is passive topology?

When the computers on the network simply listeth @teive the signal, they are
referred to as passive because they don’'t ampidéysignal in any way. Example for
passive topology - linear bus.

14.What is Brouter?
Hybrid devices that combine the features of beitiges and routers.

15.What is cladding?
A layer of a glass surrounding the center fibeglags inside a fiber-optic cable.

16.What is point-to-point protocol
A communications protocol used to connect comguter remote networking
services including Internet service providers.

17.How Gateway is different from Routers?
A gateway operates at the upper levels of the @®del and translates
information between two completely different netlwarchitectures or data formats

18.What is attenuation?
The degeneration of a signal over distance on tavank cable is called
attenuation.

19.What is MAC address?
The address for a device as it is identified at Media Access Control (MAC)
layer in the network architecture. MAC addresssgally stored in ROM on the network
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adapter card and is unique.

20. Difference between bit rate and baud rate.
Bit rate is the number of bits transmitted duromge second whereas baud rate
refers to the number of signal units per secontdtarequired to represent those bits.
baud rate = bit rate / N
where N is no-of-bits represented by each signél sh

21.What is Bandwidth?
Every line has an upper limit and a lower linaih the frequency of signals it can
carry. This limited range is called the bandwidth.

22.What are the types of Transmission media?

Signals are usually transmitted over some transomssiedia that are broadly
classified in to two categories.

a) Guided Media:

These are those that provide a conduit from onecdetw another that
include twisted-pair, coaxial cable and fiber-omable. A signal traveling along any of
these media is directed and is contained by theipalylimits of the medium. Twisted-
pair and coaxial cable use metallic that accept madsport signals in the form of
electrical current. Optical fiber is a glass orspia cable that accepts and transports
signals in the form of light.

b) Unguided Media:

This is the wireless media that transport electigmeic waves without
using a physical conductor. Signals are broadatstrehrough air. This is done through
radio communication, satellite communication anikuta telephony.

23.What is Project 802?

It is a project started by IEEE to set standardenable intercommunication
between equipment from a variety of manufacturirns. a way for specifying functions
of the physical layer, the data link layer anddms extent the network layer to allow for
interconnectivity of major LAN
protocols.

It consists of the following:

» 802.1 is an internetworking standard for compatipf different LANs and MANs
across protocols.

» 802.2 Logical link control (LLC) is the upper sujpta of the data link layer which is
non-architecture-specific, that is remains the stonall IEEE-defined LANSs.

» Media access control (MAC) is the lower sublayethaf data link layer that contains
some distinct modules each carrying proprietarprimfation specific to the LAN
product being used. The modules are Ethernet LABR.@, Token ring LAN
(802.4), Token bus LAN (802.5).

» 802.6 is distributed queue dual bus (DQDB) desigoduk used in MANS.
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24.What is Protocol Data Unit?

The data unit in the LLC level is called the pratibdata unit (PDU). The PDU
contains of four fields a destination service asqasint (DSAP), a source service access
point (SSAP), a control field and an informatioaldi. DSAP, SSAP are addresses used
by the LLC to identify the protocol stacks on teeeiving and sending machines that are
generating and using the data. The control fielecsgs whether the PDU frame is a
information frame (I - frame) or a supervisory frafg - frame) or a unnumbered frame
(U - frame).

25.What are the different type of networking / intéweaaking devices?
Repeater:

Also called a regenerator, it is an electronic deuwhat operates only at
physical layer. It receives the signal in the neknoefore it becomes weak, regenerates
the original bit pattern and puts the refreshedydmgek in to the link.

Bridges:

These operate both in the physical and data lip&r&aof LANs of same
type. They divide a larger network in to smallegsents. They contain logic that allow
them to keep the traffic for each segment sepaatethus are repeaters that relay a
frame only the side of the segment containing theended recipent and control
congestion.

Routers:

They relay packets among multiple interconnectad/oks (i.e. LANs of
different type). They operate in the physical, datk and network layers. They contain
software that enable them to determine which ofséneeral possible paths is the best for
a particular transmission.

Gateways:

They relay packets among networks that have diitenqgrotocols (e.g.
between a LAN and a WAN). They accept a packet &tea for one protocol and
convert it to a packet formatted for another protdiefore forwarding it. They operate in
all seven layers of the OSI model.

26.What is ICMP?

ICMP is Internet Control Message Protocol, a nekwiatyer protocol of the
TCP/IP suite used by hosts and gateways to seiification of datagram problems back
to the sender. It uses the echo test / reply towbsther a destination is reachable and
responding. It also handles both control and emessages.

27.What are the data units at different layers of Ti&P / IP protocol suite?

The data unit created at the application layerlked a message, at the transport
layer the data unit created is called either a sggrar an user datagram, at the network
layer the data unit created is called the datagetnthe data link layer the datagram is
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encapsulated in to a frame and finally transmitésdsignals along the transmission
media.

28.What is difference between ARP and RARP?

The address resolution protocol (ARP) is used sm@ate the 32 bit IP address
with the 48 bit physical address, used by a host muter to find the physical address of
another host on its network by sending a ARP gpaigket that includes the IP address
of the receiver.

The reverse address resolution protocol (RARPWwall@ host to discover its
Internet address when it knows only its physicalrass.

29.What is the minimum and maximum length of the heiadthe TCP segment and IP
datagram?
The header should have a minimum lengthOobytes and can have a maximum
length of 60 bytes.

30.What is the range of addresses in the classedehiet addresses?

Class A 0.0.0.0 - 127.255.255.255
Class B 128.0.0.0 - 191.255.255.255
Class C 192.0.0.0 - 223.255.255.255
Class D 224.0.0.0 - 239.255.255.255
Class E 240.0.0.0 - 247.255.255.255

31.What is the difference between TFTP and FTP apipdindayer protocols?

The Trivial File Transfer Protocol (TFTP) allowdazal host to obtain files from
a remote host but does not provide reliability @cisity. It uses the fundamental packet
delivery services offered by UDP.

The File Transfer Protocol (FTP) is si@ndard mechanism provided by TCP / IP
for copying a file from one host to another. It siske services offer by TCP and so is
reliable and secure. It establishes two connecfjansial circuits) between the hosts, one
for data transfer and another for control informati

32.What are major types of networks and explain?
» Server-based network
> Peer-to-peer network

Peer-to-peer network, computers can act as bottersesharing resources and as
clients using the resources.

Server-based networks provide centralized controledwork resources and rely
on server computers to provide security and netadrkinistration

33.What are the important topologies for networks?

» BUS topology:
In this each computer is directly connected to prymetwork cable in a
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single line.
Advantages:
Inexpensive, easy to install, simple to undeit@asy to extend.

» STAR topology:
In this all computers are connected usicgréral hub.
Advantages:
Can be inexpensive, easy to install eabnfigure and easy to trouble
shoot physical problems.

» RING topology:
In this all computers are connected oplo
Advantages:
All computers have equal access to netwoddia, installation can be
simple, and signal does not degrade as much aghier aopologies because each
computer regenerates it.

34.What is mesh network?
A network in which there are multiple network linketween computers to
provide multiple paths for data to travel.

35.What is difference between baseband and broadbandrission?

In a baseband transmission, the entire bandwidtimefcable is consumed by a
single signal. In broadband transmission, signais sent on multiple frequencies,
allowing multiple signals to be sent simultaneously

36.Explain 5-4-3 rule?

In a Ethernet network, between any two points arbtwork ,there can be no
more than five network segments or four repeatard,of those five segments only three
of segments can be populated.

37.What MAU?
In token Ring , hub is called Multistation Accessit(MAU).

38.What is the difference between routable and noatatde protocols?

Routable protocols can work with a router and canused to build large
networks. Non-Routable protocols are designed tokvem small, local networks and
cannot be used with a router

39.Why should you care about the OSI Reference Model?
It provides a framework for discussing network @piens and design.

40.What is logical link control?
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One of two sublayers of the data link layer of @Serence model, as defined by
the IEEE 802 standard. This sublayer is respondtdnienaintaining the link between
computers when they are sending data across ttsecphpetwork connection.

41.What is virtual channel?

Virtual channel is normally a connection from ormurge to one destination,
although multicast connections are also permifiéw other name for virtual channel is
virtual circuit.

42.What is virtual path?
Along any transmission path from a given sourca tgiven destination, a group
of virtual circuits can be grouped together intcaivis called path.

43.What is packet filter?

Packet filter is a standard router equipped witnes@xtra functionality. The extra
functionality allows every incoming or outgoing peatto be inspected. Packets meeting
some criterion are forwarded normally. Those thdtthe test are dropped.

44.What is traffic shaping?

One of the main causes of congestion is that trédfoften busy. If hosts could be
made to transmit at a uniform rate, congestion dde less common. Another open loop
method to help manage congestion is forcing theékgiato be transmitted at a more
predictable rate. This is called traffic shaping.

45.What is multicast routing?
Sending a message to a group is called multicgsting its routing algorithm is
called multicast routing.

46.What is region?

When hierarchical routing is used, the routersdaveded into what we will call
regions, with each router knowing all the detailso@ how to route packets to
destinations within its own region, but knowing magy about the internal structure of
other regions.

47.What is silly window syndrome?

It is a problem that can ruin TCP performance. Pinegblem occurs when data are
passed to the sending TCP entity in large blocks,am interactive application on the
receiving side reads 1 byte at a time.

48.What are Digrams and Trigrams?

The most common two letter combinations are cakedigrams. e.g. th, in, er, re
and an. The most common three letter combinatiomsaled as trigrams. e.g. the, ing,
and, and ion.
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49.Expand IDEA.
IDEA stands for International Data Encryption Aliglom.

50.What is wide-mouth frog?
Wide-mouth frog is the simplest known key distribat center (KDC)
authentication protocol.

51.What is Mail Gateway?
It is a system that performs a protocol translati@tween different electronic
mail delivery protocols.

52.What is IGP (Interior Gateway Protocol)?
It is any routing protocol used within an autonomgystem.

53.What is EGP (Exterior Gateway Protocol)?
It is the protocol the routers in neighboring awmous systems use to identify
the set of networks that can be reached withinaeach autonomous system.

54.What is autonomous system?
It is a collection of routers under the controlaogingle administrative authority
and that uses a common Interior Gateway Protocol.

55.What is BGP (Border Gateway Protocol)?

It is a protocol used to advertise the set of netwthat can be reached with in an
autonomous system. BGP enables this informatiobetshared with the autonomous
system. This is newer than EGP (Exterior Gatewaydeol).

56.What is Gateway-to-Gateway protocol?
It is a protocol formerly used to exchange routinfprmation between Internet
core routers.

57.What is NVT (Network Virtual Terminal)?
It is a set of rules defining a very simple virtéatminal interaction. The NVT is
used in the start of a Telnet session.

58.What is a Multi-homed Host?
It is a host that has a multiple network interfae@sl that requires multiple 1P
addresses is called as a Multi-homed Host.

59.What is Kerberos?
It is an authentication service developed at thesddahusetts Institute of
Technology. Kerberos uses encryption to prevemtidars from discovering passwords
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and gaining unauthorized access to files.

60. What is OSPF?
It is an Internet routing protocol that scales we#in route traffic along multiple
paths, and uses knowledge of an Internet's topdlmgyake accurate routing decisions.

61.What is Proxy ARP?
It is using a router to answer ARP requests. Thi$ e done when the
originating host believes that a destination ilpwhen in fact is lies beyond router.

62.What is SLIP (Serial Line Interface Protocol)?
It is a very simple protocol used for transmissiériP datagrams across a serial
line.

63.What is RIP (Routing Information Protocol)?
It is a simple protocol used to exchange infornrabetween the routers.

64.What is source route?

It is a sequence of IP addresses identifying thwera datagram must follow. A
source route may optionally be included in an IRageam header.
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Operating Systems

Following are a few basic questions that coveretbgentials of OS:

1. Explain the concept of Reentrancy.

It is a useful, memory-saving technique for muttigmammed timesharing
systems. AReentrant Proceduris one in which multiple users can share a singfgy of
a program during the same period. Reentrancy hkey2aspects: The program code
cannot modify itself, and the local data for easkruprocess must be stored separately.
Thus, the permanent part is the code, and the temppart is the pointer back to the
calling program and local variables used by thatgmm. Each execution instance is
calledactivation It executes the code in the permanent part, &siits own copy of local
variables/parameters. The temporary part assocratbceach activation is thactivation
record Generally, the activation record is kept on tlaels.

Note: A reentrant procedurean be interrupted and called by an interrupting
program, and still execute correctly on returninghte procedure.

2. Explain Belady's Anomaly.

Also called FIFO anomaly. Usually, on increasing ttumber of frames allocated
to a process' virtual memory, the process execusidaster, because fewer page faults
occur. Sometimes, the reverse happens, i.e., gt®8gn time increases even when more
frames are allocated to the process. This is B&a#éligomaly. This is true for certain
page reference patterns.

3. What is a binary semaphore? What is its use?
A binary semaphore is one, which takes only 0 aiad Yalues. They are used to
implement mutual exclusion and synchronize concuippeocesses.

4. What is thrashing?

It is a phenomenon in virtual memory schemes wherptocessor spends most of
its time swapping pages, rather than executinguosons. This is due to an inordinate
number of page faults.

5. List the Coffman's conditions that lead to a deakllo

» Mutual Exclusion: Only one process may use a @litiesource at a time.
» Hold & Wait: A process may be allocated some resesiwhile waiting for others.
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» No Pre-emption: No resource can be forcible remdxed a process holding it.
» Circular Wait: A closed chain of processes existhstnat each process holds at least
one resource needed by another process in the.chain

6. What are short-, long- and medium-term scheduling?

Long term scheduler determines which programs dneiteed to the system for
processing. It controls thdegree of multiprogrammingdnce admitted, a job becomes a
process.

Medium term scheduling is part of the swapping fiomc This relates to
processes that are in a blocked or suspended Statg.are swapped out of real-memory
until they are ready to execute. The swapping-icisien is based on memory-
management criteria.

Short term scheduler, also know asligpatcherexecutes most frequently, and
makes the finest-grained decision of which prostssild execute next. This scheduler is
invoked whenever an event occurs. It may lead teriaption of one process by
preemption.

7. What are turnaround time and response time?

Turnaround time is the interval between the subomssof a job and its
completion. Response time is the interval betwedmmsssion of a request, and the first
response to that request.

8. What are the typical elements of a process image?

» User data: Modifiable part of user space. May idelprogram data, user stack area,
and programs that may be modified.

» User program: The instructions to be executed.

» System Stack: Each process has one or more LIFRsstssociated with it. Used to
store parameters and calling addresses for proeesha system calls.

» Process control Block (PCB): Info needed by thet®&ontrol processes.

9. What is the Translation Lookaside Buffer (TLB)?

In a cached system, the base addresses of thdelasteferenced pages is
maintained in registers called the TLB that aidddaster lookup. TLB contains those
page-table entries that have been most recentlg. ddermally, each virtual memory
reference causes 2 physical memory accesses-odath appropriate page-table entry,
and one to fetch the desired data. Using TLB invben, this is reduced to just one
physical memory access in cases of TLB-hit.

10.What is the resident set and working set of a see

Resident set is that portion of the process imhgeis actually in real-memory at
a particular instant. Working set is that subsetesident set that is actually needed for
execution. (Relate this to the variable-window siegthod for swapping techniques.)
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11.When is a system in safe state?

The set of dispatchable processes is in a safe dtéihere exists at least one
temporal order in which all processes can be runoipletion without resulting in a
deadlock.

12.What is cycle stealing?

We encounter cycle stealing in the context of Dilglemory Access (DMA).
Either the DMA controller can use the data bus withenCPU does not need it, or it may
force the CPU to temporarily suspend operation. TEbeer technique is called cycle
stealing. Note that cycle stealing can be done ailyspecific break points in an
instruction cycle.

13.What is meant by arm-stickiness?

If one or a few processes have a high accessaatata on one track of a storage
disk, then they may monopolize the device by reszkatquests to that track. This
generally happens with most common device schegldigorithms (LIFO, SSTF, C-
SCAN, etc). High-density multisurface disks are enbkely to be affected by this than
low density ones.

14.What are the stipulations of C2 level security?
C2 level security provides for:

» Discretionary Access Control

» ldentification and Authentication

» Auditing

> Resource reuse

15.What is busy waiting?

The repeated execution of a loop of code while mgifor an event to occur is
called busy-waiting. The CPU is not engaged in @a} productive activity during this
period, and the process does not progress towangletion.

16. Explain the popular multiprocessor thread-schedylstrategies.

» Load Sharing:Processes are not assigned to a particular parcdsglobal queue of
threads is maintained. Each processor, when idlects a thread from this queue.
Note that loadalancingrefers to a scheme where work is allocated togs®ars on
a more permanent basis.

» Gang SchedulingA set of related threads is scheduled to run set@f processors at
the same time, on a 1-to-1 basis. Closely reldiszhtls / processes may be scheduled
this way to reduce synchronization blocking, andimize process switching. Group
scheduling predated this strategy.

» Dedicated processor assignmeRtovides implicit scheduling defined by assignment
of threads to processors. For the duration of pnomgexecution, each program is
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allocated a set of processors equal in numberatatimber of threads in the program.
Processors are chosen from the available pool.

» Dynamic schedulingThe number of thread in a program can be altetethgl the
course of execution.

17.When does the condition 'rendezvous' arise?
In message passing, it is the condition in whiathpthe sender and receiver are
blocked until the message is delivered.

18.What is a trap and trapdoor?

Trapdoor is a secret undocumented entry point atprogram used to grant
access without normal methods of access authenticak trap is a software interrupt,
usually the result of an error condition.

19.What are local and global page replacements?

Local replacement means that an incoming pageoisghtt in only to the relevant
process' address space. Global replacement pdlioywsaany page frame from any
process to be replaced. The latter is applicablat@ble partitions model only.

20.Define latency, transfer and seek time with respedisk 1/O.

Seek time is the time required to move the disk &onthe required track.
Rotational delay or latency is the time it takestfe beginning of the required sector to
reach the head. Sum of seek time (if any) and ¢gtemnthe access time. Time taken to
actually transfer a span of data is transfer time.

21.Describe the Buddy system of memory allocation.

Free memory is maintained in linked lists, eaclte@dal sized blocks. Any such
block is of size 2*k. When some memory is requbigd process, the block size of next
higher order is chosen, and broken into two. Not the two such pieces differ in
address only in their kth bit. Such pieces areedabbuddies. When any used block is
freed, the OS checks to see if its buddy is alse.flf so, it is rejoined, and put into the
original free-block linked-list.

22.What is time-stamping?

It is a technique proposed by Lamport, used to romlents in a distributed
system without the use of clocks. This scheme tenthed to order events consisting of
the transmission of messages. Each system 'i'@m#twork maintains a counter Ci.
Every time a system transmits a message, it inangsries counter by 1 and attaches the
time-stamp Ti to the message. When a messageeas/e€ec the receiving system j' sets
its counter Cj to 1 more than the maximum of itsrent value and the incoming time-
stamp Ti. At each site, the ordering of messagdstsrmined by the following rules: For
messages x from site i and y from site j, x presedéd one of the following conditions
holds....(a) if Ti<Tj or (b) if Ti=Tj and i<;].
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23.How are the wait/signal operations for monitor di#nt from those for semaphores?

If a process in a monitor signal and no task istimgion the condition variable,
the signal is lost. So this allows easier prograsigh. Whereas in semaphores, every
operation affects the value of the semaphore, savidit and signal operations should be
perfectly balanced in the program.

24.In the context of memory management, what are plaoé and replacement
algorithms?

Placement algorithms determine where in availal@al-memory to load a
program. Common methods are first-fit, next-fitsbit. Replacement algorithms are
used when memory is full, and one process (orgfaatprocess) needs to be swapped out
to accommodate a new program. The replacementi@lgodetermines which are the
partitions to be swapped out.

25.1n loading programs into memory, what is the défece between load-time dynamic
linking and run-time dynamic linking?

For load-time dynamic linking: Load module to baded is read into memory.
Any reference to a target external module causes riitodule to be loaded and the
references are updated to a relative address tnerstart base address of the application
module.

With run-time dynamic loading: Some of the linking postponed until actual
reference during execution. Then the correct mouleaded and linked.

26.What are demand- and pre-paging?

With demand paging, a page is brought into mematy when a location on that
page is actually referenced during execution. \jgit-paging, pages other than the one
demanded by a page fault are brought in. The sateof such pages is done based on
common access patterns, especially for secondanyonyedevices.

27.Paging a memory management function, while mulgjpamming a processor
management function, are the two interdependent?
Yes.

28.What is page cannibalizing?
Page swapping or page replacements are calledcpagéalizing.

29.What has triggered the need for multitasking in PCs

» Increased speed and memory capacity of microproces$sgether with the support
fir virtual memory and

» Growth of client server computing
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30.What are the four layers that Windows NT have oreoto achieve independence?
» Hardware abstraction layer

> Kernel

» Subsystems

» System Services.

31.What is SMP?

To achieve maximum efficiency and reliability a nreodf operation known as
symmetric multiprocessing is used. In essence, &P any process or threads can be
assigned to any processor.

32.What are the key object oriented concepts usedibgids NT?
» Encapsulation
» Object class and instance

33.1s Windows NT a full blown object oriented opergtsystem? Give reasons.

No Windows NT is not so, because its not implemente object oriented
language and the data structures reside within ex@eutive component and are not
represented as objects and it does not supporttaisjented capabilities .

34.What is a drawback of MVT?

It does not have the features like
» ability to support multiple processors
» virtual storage
» source level debugging

35.What is process spawning?
When the OS at the explicit request of another ggsccreates a process, this
action is called process spawning.

36.How many jobs can be run concurrently on MVT?
15 jobs

37.List out some reasons for process termination.
Normal completion

Time limit exceeded

Memory unavailable

Bounds violation

Protection error

Arithmetic error

Time overrun

I/O failure

Invalid instruction

YVVVVYVVVYY
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» Privileged instruction

» Data misuse

» Operator or OS intervention
» Parent termination.

38.What are the reasons for process suspension?
» swapping

» interactive user request

» timing

» parent process request

39.What is process migration?
It is the transfer of sufficient amount of the staf process from one machine to
the target machine

40.What is mutant?
In Windows NT a mutant provides kernel mode or usede mutual exclusion
with the notion of ownership.

41.What is an idle thread?
The special thread a dispatcher will execute wheeready thread is found.

42.What is FtDisk?
It is a fault tolerance disk driver for Windows NT.

43.What are the possible threads a thread can have?
Ready

Standby

Running

Waiting

Transition

Terminated.

YVVVYYV

44.What are rings in Windows NT?
Windows NT uses protection mechanism called rimgwides by the process to
implement separation between the user mode anelkeade.

45.What is Executive in Windows NT?
In Windows NT, executive refers to the operatingtegn code that runs in kernel
mode.

46.What are the sub-components of I/O manager in WisdeT?
» Network redirector/ Server
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» Cache manager.
> File systems

» Network driver
» Device driver

47.What are DDks? Name an operating system that ieduhlis feature.
DDks are device driver kits, which are equivalemtSDKs for writing device
drivers. Windows NT includes DDKks.

48.What level of security does Windows NT meets?
C2 level security.
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