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Computer Science Department

Comp232 First Hour Exam
Fall 1959

Student Name: Do D amen Student YD: Q2009 ‘ T A Joloer

- This question paper is composed of five pages containing four questions.

- Please read the whole paper before starting to answer.

. You have ten minutes to read the paper aind then only bventy minutes 1o ask questions.
- The only questions allowed concern the spelling and the meaning of English words.

- intermediate reasoning steps are demanded. Any unjustified answer is not accepted.

- Remember to write down you're your full name anid your student id number.

Oucestion1(23%:}
Ordered lists are special lists that keep their elements sorted in an increasing order.
Au ordered list supports basically e ollowing operations:

1. Inserk:
lnserts an etement in the listal the right position so as o keep the fist sorted in an
increasing order.

2. Delete:
Deletes a node from the lisl.

The structures aiu types to be nsed ave given by the file OlListh:

/+ Type declaralion for linked fist implemenlation of e Olisth */ <
#idefine FAILURE (0) o
#idefine SUCCESS (1)

struct Node; ' ' -
lypedef struct Node *PtiNode; .
typedef struct PirNode Olist; -

struct Node { . N
int Elernent;
PirNode Next;

Using linked 1ist (with dummy lieader) implementation and the Jeclarations given by
OList.h, complete the two basic operations, Inserl and Delele.

i e

/* deletes the node pointed by the variabie node from Hst*/ T
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P inserts a new element in the list

while respecting the increasing order */

int Insert {OL st iist, inf vatue)
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(f"‘ .
N A '
/) ﬂ"{’/{ '{’ ’f{ —(‘(3)’ --Tn cout << d << endl \\0_(5‘ N > S

5 _ ta/=2;- _ y
_. )
£ } ___,__.../’//
~(a) = nok OF {a%0) ¥ \O;,{ = %(f_'\“\)
N | / )
. 0(néog ) /= O [nélogh
4
b) o i ey I.("". =
int B_S (intaf], int low, int high, int x) o
{
Loy int mid;
e if(low < high)
Cﬁr'i mid = ( fow + high )/ 2;
0 - (Eti if ( afmid] == x)
' ﬁf‘: return mil;
‘: else
! if { almid] < x)
Ce B S (a, midrl, Ligh, x);
(g\“ else
Cis B S(a, low, mid-1, x);
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S else :
e ©return —1; o
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. Suppose that you are provided with a funclion that returns the current v
fite and advances the file pointer to the next word. [f EOF is reached, this fun

NULL.

S {.:;

char * ReadWord {})

vord from the,
cti

n returns

[

1. You should very clearly describe the data struciure that will be used to solve this
problem and how the data stivcture should be applied (give the names of the basic
operations supported by your data structure). '

2. Apply the algorithm described in 1 on the foilowing text file. Show clearly ali the
intermediate steps using figures Lo represent the consecutive states of your data structitre.

A small text file to test my algorithm
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Muth. and Cmnputer{)cpa 1tment
 Colnputer 232 -
First Hour Exam (Winter 1998)

- Instructor: Nael Qaraecen

Student Name:

(20%)
Q1} Give an analysis of the running time in terms of N for ihe following
code fragments (Use Big-Oh notation)

1 '

sum = {; ,
‘_@ for { I=0; L < N; L) N "
‘ for G=0;j <I*1,jr+)
for (k=0; k<j; k++) A%
sunyi;
Order of magnitude = G L/V ‘
. R

. b. .

int B_S(const Elementtype af], Elenienttype X, int M)
{
int Tow, mid, high,
law = 0; high =N -1,

while (low <= high)
{
. mid = (low + high) /2
if (afmid] < X)
low = mid + [;
else
if (a[mid] > X)
high = mid - 1;
else :
return mid;

}

relurn —-1;

Order of magnitude =
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Q2) .

a. Give the Infix and Postfix expressions corresponding to the tree below:

.

_aebeledy—e

(N Infix expression

lexe -
U (1)  Postfix expression = a b Q(,.l, +x €

e botlorm of a stack without

1 the stack BTy |
PRI

b. Describe how you would insert an element at th
affecting the order of the other elements already i1
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Q3) Given a doubly lmked tist ofnedes Usmg the f‘ollowmg definitions, fill in the
body of the insert function below which alluws ‘yoii to insert a node with element X
after the node at position P in thg'doubly li inked list'/, AR
. f P y il :

Struct Node;
typedef struct Node *PtiToNode;
typedef struct PurToNode List; ;
typedef struct PeroNode Pasilion;

Struct Mode

ElementType element; ' ;T
. _______,_.._-\,__—” \
Position  prev, s E R e
‘. ; . e Ve
Position next; f S ;

Position insert{ElementType X, List L, Position P)

{
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Q4

. ;
a. Show the result of insertidy the Fo!lo‘wmg numbers in order into an mmall)’//;:[,_w)*—\g]
* - empty binary search lree: : .
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Question #1(25%)

Suppose we have an array based list A[0..n-1] and we want to delete all duplicates.
Last position is initially n-1, but gets smaller ag elements are deleted. Consider the
pseudo code program fragment in figure bellow. The procedure DELETE deletes the
element in position J and collapses the list.

a- Explain how this procedure works.

b- Rewrite this procedure using general list operations.

¢- Using a standard array implementation, what is the running time of this

procedure?
d- What is the running lime using a 2 linked list implementation?
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Ouestion #2(25%)
What is the worst case running time a function of n of the following function:

-

T(n) = 2T(nf2) +10 - o> |
1 n=1|

(Hint: 337 +x2 + . +1 = 0F-1)/(X-1)
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" Question #3(25%) &
a) Transform the following infix to postfix in defails.
b) Transform the following postfix to infix in details.

r% Oldq Ay P 5 oo S Il'»'
B s Ly w Al fma—

CIVE e
’%2/5%7 Fb\g%ﬁl/// o

e =gy LJ

e e
| -
r | - J Vs
_ 2 S SOl N
e J*/ ° 1%3[ = Ll Sk == =
' K \



Juestion #4(25%)
Write a routine addsihie to add two intégers of the same sign represented by dotbly
linked lists. ' .
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Instructor: Iyad Jaber
Date: 14/04/2003 I _
Student Name: Haleem  Ab gwﬂ No. |0l{o05

Ouestion #1{15%):
Whnl is the waorst-case running lime a function of a for the fallowing code segment?
} n o
lofg_z = ()< i_i) tnYy N
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L ' . ‘j_
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Question #2(30%):

2} Given the following definitions for a linked list of nodes:
typedef struct node * nodeptr;

struct node

{

int ¢lement;
nodeplr next; |

15

typedef nodepir List, position;

Write o reenrsive function called find(LIST L. int x) which reenrsively fooks for the
integer x in lined list L and returns a pointer to x if it is found in L. Be sure to

include any error checking neccssary.
b) What is the worst ¢asc running time {Big_Oh notation) for the find function above?

position find (LIST L, nt x) f
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uestion #3 25% :

Using a stack. (ransiorm the following infix expression to post{ix. Show vour work

A+ ((B-C) D16 (H=D)/K
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Oucshon #4(1(1‘?
1 Wm the fo]iomnj,,dt.fnll]on\ for a linked lm of nodcs:
ypedef struct nmlc-’* npdc_p[r,
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Ounestion #1(20%):
Write a recursive function to add £he first n terms ol the series v, ‘
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: l | Question #2(20%): o3

| posilions specified by P. for instance, if P = 1.5.4.6. the first, third. fourth, and sixth elements

i Vosd Retar_\ots L, B)

PAsHon @, Yemf s

. .
R - Q Ty
ZtM o '.'_"'J b «-’\,.,—'\' ]
‘ A D ¢

You are given a linked tist. L, and another linked list, P. containing integers. sorted in
ascending order. The operation prin_lots(L,P) will print the elements n L that are mn

P in L are printed. Write the routine print lots(L,P). You should use only the basic list
operations. What is the running time of your routine? oC )
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Quéstion #3(20%): ‘N %— (L

S LRLCAE
Write gfficient funciignsithal take only a pointer 10 a binary tree. 1. and compute

(.
a. The number ofpodEy in 1. lw
b, The number of [edvegin T. ¢ ~ N,
What is the running time of yeur routines (in details)? fi * Ve
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Oucsimn H1(25%)

What is the worst case running time a {unction of n of the following function?

(15 L)
T(n)= 21(n/2) + 10 n>
d n=1
L€ \
(int XY+ X7 4+ 1= (X' = D/{X=) U .
v (.LL.) - G (41_‘) x 10 Ny
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d ' net
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Question #2(25%)
Wrile a recursive function called divide(m, n) which takes two positive integers,
m and n. and returns the n DIV m without using "/ operation. " -~
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Question #3(25%)

Wrile a [unction that receives a circular linked list L and an integer value n. The
function should delete the a'™ element from the list starting from the L and then
continues to delete the n'™ element cireularly until the number of nodes becomes less

than n.
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Question #4(25%)

Show how 1o implement a queue of integer in C-+ by using linked list
implementation, and then write the roulines remove, insert, and empty for such an
implementation.
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Question #1(25%):

What is the worst case running time a function of n of the following function?

void confuse( inta[], int left, int right)
f

' if ( left < right)
{
. } T(n) = O(n)
b -
(-3(.)1.1fuse( a, left, (left + right)/2 ); ’(9(’ ’L\
\ Confuse (a, (left + right)/2 , right }; /‘JfL %)
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Question #2(25%):

Write a recursive function to determine w, hether or nota string consisting of all
uppercase letters is a palmdrome Note that ‘FABBATF’ and ‘CEDEC’ are

palindromes, whereas “GAEG’ is not.
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Question #3(25%):
Write a procedure to reverse the pointers in a linked list. For example,
A2 B> C > D would become A€ B € C < D. (don’t use extra linked list)
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Onrestion #4{25%):

Write efficient functions that 1ake only a pointer to a binary tree, T, and compute
a. The height of the tree.
b. The rumberof leaves.in T.

\Vhat is the ronning time of your routines (in details)?
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