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Assiut University Data structures (<€, 252)
Faculty of Science End of Term Exam (Closed Book)
Computer Science Department Time Allowed: 2 hours

£ Date: 7 June 2022, (2021/2022)

Partl: True/ False (1/2 point for each)

1.An array-based list automatically gives you an O(1) length operation, but in a linked
implementation the length operation can be either O(1) or O(N) depending on the design
decision.

2. Given only the external pointer to a linked list, it is slower to insert a node at the front of
the list than at the back.

3. Recursion uses more memory compared to iteration.

4. Recursion is a method in which the solution of a problem depends on larger instances of
different problems.

5. An algorithm that calls itself directly or indirectly is known as Sub algorithm.

6. In recursion, the condition for which the function will stop calling itself is best case.

7. The algorithm for deleting from an unsorted list has the last item replace the item being
deleted.

8. Inserting into an unsorted list and deleting from an unsorted list are the same time
complexity.

9. The complexity of linear search algorithm is O(log n) .

10. Linked list search complexity is O(n).

11. If there's no base criteria in a recursive program, the program will not be executed.

12. A linear list in which each node has pointers to point to the predecessor and successors
nodes is called as Singly Linked List

13. A circular queue is a linear list in which insertions and deletions are made to from
either end of the structure.

14. In a priority queue, insertion and deletion takes place at front, rear end

15. The number of comparisons done by sequential search is N/2+1

16. Binary search is not used for searching in a sorted array.

17. The time complexity of binary search is O(n logn).

18. Using singly linked lists and circular list, it is not possible to traverse the list backwards.

19. To find the predecessor, it is required to traverse the list from the first node in case of
singly linked list.

20. The left child is always lesser than its parent in a bmary search tree

21. The right child is always greater than its parent in a binary search tree

22. The left and right sub-trees should also be binary search trees in a binary search tree

23. In order sequence gives decreasing order of elements in a binary search tree

24. Insertion sort algorithm uses divide and conquer approach.

Part2: Choose the correct answer (one point for each)
25.In...... search start at the beginning of the list and check every element in the list.
a. Linear search b. Binary search c. Hash Search d. Binary Tree search

26. What will be the recurrence relation of the code of recursive selection sort?
a.t(n) =2t(n/2) +n  b. t(n) =2t/2) +c c. t(n) =t(n-1) +n d. t(n) =t(n-1)+c

27. Problems that can be solved in polynomial time are known as?

a. intractable b. tractable c. decision d.complete

28. Which of the following data structure is non-linear type?
a. Strings b. Lists c. Stacks d. None of above

29. The Worst case occur in lmear search algorithm when



ltem is somewhere in the middle of the array
ltem is not in the array at all
Item is the last element in the array
. none of the above
30. The complexity of the average case of an algorithm is
a. Much more complicated to analyze than that of worst case
b. Much more simpler to analyze than that of worst case
c. Sometimes more complicated and some other times simpler than that of worst case
d. None or above ‘ '
31. Which data structure allows deleting data elements from front and inserting at rear?
a. Stacks b. Queues c¢. Deques d. Binary search tree
32. Identify the data structure which allows deletions at both ends of the list but insertion at only
one end.
a. Input-restricted deque b. Output-restricted deque
c. Priority queues d. None of above
33. In doubly linked lists
a - a pointer is maintained to store both next and previous nodes.
b - two pointers are maintained to store next and previous nodes.
¢ - a pointer to self is maintained for each node.
d - none of the above.
34. Two main measures for the efficiency of an algorithm are
a. Processor and memory b. Complexity and capacity
c. Dataand space d. none of the above
35. The time factor when determining the efficiency of algorithm is measured by
a. Counting microseconds
b. Counting the number of key operations
c. Counting the number of statements
d. Counting the kilobytes of algorithm
36. For a binary search algorithm to work, it is necessary that the array (list) must be
a. Sorted b.unsorted c.inaheap d. popped out of stack -
37. What data structure can be used to check if a syntax has balanced paranthesis ?
a. Queue b.tree cList  d.stack
38. Stack is used for '
a.CPU Resource Allocation b.Breadth First Traversal
¢. Recursion d None of the above
39. A circular linked list can be used for
aStack b.Queue c. Both Stack & Queue d. Neither Stack or Queue
40. Which of the following is true about the characteristics of abstract data types?
i) It exports a type.
ii) It exports a set of operations
a. True, False  b. False, True c. True, True d. False, False

aoop

" I — is not the component of data structure.
a. Operations b. Storage Structures ¢. Algorithms d. None of above
42. Inserting an item into the stack when stack is not full is called ............. Operation and
deletion of item form the stack, when stack is not empty is called ........... operation.
~A. push, pop B. pop, push C. insert, delete D. delete, insert
A3, e Is a pile in which items are added at one end and removed from the other.
A.Stack B.Queue C.List D. None of the above
7 is very useful in situation when data have to stored and then retrieved in reverse
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order.
A. Stack B.Queue C.List D.Link list
45. A ....... is a data structure that organizes data similar to a line in the supermarket, where
the first one in line is the first one out.
A. Queue linked list B. Stacks linked list C. Both of them D. Neither of them
46. What will be the value of top, if there is a size of stack STACK_SIZE is 6
A.S B.6 C. 4 D. None
47. is not the operation that can be performed on queue.
A. Insertion  B. Deletion C. Retrieval D. Traversal -
48. In general, the binary search method needs no more than ................ comparisons.
A.[log2n]-1  B.[logn]+1 C.[log2n] D. [log2n]+1
49. Which of the following is not the type of queue?

A. Ordinary queue B. Single ended queue
C. Circular queue D. Priority queue
| MR S is not an operation performed on linear list

a) Insertion b. Deletion c. Retrieval d. Traversal
A.onlyabandc B.onlyaandb C.All ofthe above D. None of the above
51. Which is/are the application(s) of stack
A. Function calls B. Large number Arithmetic
C. Evaluation of arithmetic expressions D. All of the above
52. A data structure where elements can be added or removed at either end but not in the
middle is called ...
A. linked lists  B. stacks C. queues D. dequeue
53. Which of the following statement is false?
A. Arrays are dense lists and static data structure.
B. Data elements in linked list need not be stored in adjacent space in memory
C. Pointers store the next data element of a list.
D. Linked lists are collection of the nodes that contain information part and next pointer.
54. When does top value of the stack changes?
A. Before deletion B. While checking underflow
C. At the time of deletion D. After deletion
55. Which of the following data structure is not linear data structure?
A. Arrays B. Linked lists C. Both of the above D. None of the above
56. The disadvantage in using a circular linked listis .........................
A. It is possible to get into infinite loop.
B. Last node points to first node.
C. Time consuming
D. Requires more memory space
57. The number of edges from the root to the node is called of the tree.
a) Height b. Depth c. Length -d. Width
58.  What is a complete binary tree?
- a. Each node has exactly zero or two children
b. A binary tree, which is completely filled, with the p0551ble exception of the bottom
level, which is filled from right to left
c. A binary tree, which is completely filled, with the possible exception of the bottom
level, which is filled from left to right
d. A tree In which all nodes have degree 2
59. Construct a binary tree by using the following postorder and inorder sequences:
Inorder: N, M, P, 0, Q  Postorder: N, P, Q, O, M




60. What is the speciality about the inorder traversal of a binary search tree?
a.It traverses in a non increasing order b. It traverses in an increasing order
c. It traverses in a random fashion . d. It traverses based on priority of the node
61. What does the following piece of code do?
public void func(Tree root)

{
func(root.left());
func(root.right());
System.out.printIn(root.data());
} ’

a. Preorder traversal b. Inorder traversal c. Postorder traversal d. Level order traversal
62. What does the following piece of code do?
public void func(Tree root) ‘
( :
System.out.printin(root.data());
func(root.left());
func(root.right());
}

a. Preorder traversal b. Inorder traversal c. Postorder traversal d. Level order traversal

Prof. Marghny H. Mohamed
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Answer the following questions: (50 Marks)

Q1. Write in the space the expected output of the following sub code: (10 Marks)
(a) . The output here (b) The output here
#include <iostream> #include <iostream>
using namespace std; using namespace std;
void main () void main ()
{ {
int A = 1; int X,W;
int B = 1; double Y,Z;
At+; BHt; X =5./2;
int X = ++A + ++B; Y = X/4.;
cout<< A <<endl; Z =Y + 50;
cout<< B <<endl; W=2+ 50;
cout<< X++ <<endl; cout<< Z <<endl;
} cout<< W <<endl;
y |
i
(c) The output here  (d) The output here
#include <iostream> #include <iostream>
using namespace std; using namespace std;
void main () void main ()
{ { \
int N = 8; for (int i=1; i<=50; i++)
int A = 4; { }
int B = A % N; int rem = i % 7;
int C = +4B + 5; if (rem == 0)
cout<< B <<endl; cout<<i<<endl;
cout<< C <<endl; }
} }
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Q2. Which of the following codes produce the following outputs

(1)

* % %

% %k %k k

% %k % % %k k ¥

sk 3k ok ok ok %k % Xk %k

#include <iostream>
using namespace std;
void main() {
for (int i=1; i<=5; it++)
{
for (int j=1; j<=2*i+l; j++4)
cout<<"*";
cout<<endl;}}

#include <iostream>
using namespace std;

void main () {
for (int i=1; i<=5; i++)

for (int j=1; j<=2%i-1; j++)
cout<g<"*";
cout<<endl;}}

#include <iostream>
using namespace std;
void main () {
for (int i=1; i<=5; it++)
{
for (int j=1; j<=2*i; j++)
cout<<"*" ;
cout<<endl;}}

#include <iostream>
using namespace std;
void main(){
for (int i=1; i<=5; i++)
{
for (int j=1; j<=i; j++)
cout<<"*";
cout<<endl;}}

* %

%k kK %k

* % % %

% % % %k k

(10 Marks)

#include <iostream>
using namespace std;
void main() {
for (int i=1; i<=5; i++)
{
for (int j=1; j<=2%i-1; j++)
cout<<"*";
cout<<endl;}}

#include <iostream>
using namespace std;
void main() {
for (int i=1; i<=5; i++)
{
for (int j=1; j<=i; j++)
cout<<"*";
cout<<endl;}}

#include <iostream>
using namespace std;
void main () {
for (int i=1; i<=5; i++)
{
for (int j=1; j<=2*i; j++)
. cout<<"*" ;
cout<<endl;}}

#include <iostream>
using namespace std;

void main () {
for (int i=1; i<=5; i++)

for (int j=1; j<=2*i+l; j++)
cout<<"*";
cout<<endl;}}
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% %k %k %k %k

% %k %Kk %

% % %k kK

* % %k %k

%k %k k

#include <iostream>
using namespace std;
void main() {
for (int i=1; i<=5; i++)

for (int j=1; j<=5; j++)
cout<<"*"<<endl;
cout<<endl;}}

#include <iostream>
using namespace std;
void main() {
for (int i=1; i<=5; i++)
{
for (int j=1; j<=5; j++)
cout<<"*";
cout<<endl;}}

#include <iostream>
using namespace std;
void main() {
for (int i=1; i<=5; i++)
{
for (int j=1; j<=5; j++){
cout<<"*";
cout<<endl;}}}

#include <iostream>
using namespace std;
void main() {
for (int i=1; i<=5; i++)

for (int j=1; j<=i; j++)
cout<<"*";
cout<<endl;}}

12
123
1234
12345

#include <iostream>
using namespace std;
void main() {
for (int i=1; i<=5; i++)
{
for (int j=1; j<=2*i-1; j++)
cout<<i;
cout<<endl;}}

#include <iostream>
using namespace std;
void main() {
for (int i=1; i<=5; i++)

for (int j=1; j<=i; j++)
cout<<j;
cout<<endl;}}

#include <iostream>
using namespace std;
void main() {
for (int i=1l; i<=5; i++)
{
for (int j=1; j<=i; j++)
cout<<i;
cout<<endl;}}

#include <iostream>
using namespace std;
void main () {
for (int i=1l; i<=5; i++)
{
for (int j=1; j<=2*i+l; j++)
cout<<j;
cout<<endl;}}

o



Q3. Write a program to compute the value of Y which defined from the following rule

x> +1;x<0

5x+3;x>0-

The program here: (5 Marks)
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Q4. Choose the correct output which appear when executing the following statements:

(10 Marks)

1. cout<<(11/5); |

a)2.5 b) 0.5 c)o d) 2
2. cout<<(11/5 + 0.5); _

a)2 b) 0.5 c)o d) 2.5
3. cout<<((int)(11/5 + 0.5));

a) 2.5 b) 0.5 c)0 d) 2
4. cout<<((double)11/5);

a)2 b) 0.2 c)O d) 2.2
5. cout<<((double)(11/5.0));

a)2 b) 0.2 c) 2.0 d)2.2
6.

.| double num[] = {2.0, 3.0, 9.0}; double result = 0;
for (inti=0;i< 3; ++i)
result = result + num[i];

cout<<(result/3);

a) 3.0 b) 0.0 c) 14.0 d) 4.66667
7. int a = 3; cout<<(a++ * 8);

a) 32 b) 25 c) 23 d) 24
8.

double B = 2.5; cout<<(++B);

a)3 b) 2.5 c)4 d) 3.5
9. double B = 2.5; cout<<((int)++B);

a) 3.5 b) 2.5 c)4 d) 3
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Q5. Complete the missing parts in the following progra

all elements in a matrix with dimension 4x4 except the elements in the main diagonal.

(8 Marks)
#$include <iostream>
using namespace std;
void main ()
{
double Arr [4][4];
£OL  (...oomsisssssssamssosseonss i=0; i<4; i++)
b i{o3 ol (RS —— j=0; j<4;j++)
cin>>Arr[il [3]/ //for reading the elements of Arr
.............................. sum = 0; //suitable type of variable sum
o3 < (RO i=0; i<4; i++)
{
b i{o b ol R §=0; j<4;j++)
C % A ) sum = sum + s ssa s sesens : [*to
get desired elements*/
}
foTo 1 b § =2 < SO <<endl;
}
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Q6. Write a program include the following:
- structure named point contains two fields Xcoord and Ycoord with floating-point type.

- function named dist() takes two arguments from type point, and computes the distance between them

dist(p1,p2) = \/(xl -5, +(, - ) if P1(x1,%2) , p2(X2,y2), use the built-in function sqrt() to
compute the square root.

- In the main() function, create a two instances from the structure point, and assign to them a suitable
values.

- Call the function dist() to compute the distance between these two instances and print the result in the
main() function. (7 Marks)

End of Exam, with my best wishes:
Dr- Abdel-Rahiem Ahmed Hashem Mohammed
daaa adld daaf aua e
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ALL QUESTIONS ARE TO BE ATTEMPTED (10 pomts for every questlern

K(3)(a)|fX has the binomial distribution with PMF

(1) (a) (i) Let P(A) = 0.4 and P(A U B) = 0.6. For what value of P(B)

are A and B independent?
(ii) Given that P(4A U B) = 0.76 and P(A U B€) = 0.87, find P(A).

(b} A factory has three production lines associated with the
production of an item. The percentage of items produced in each of
these three lines is 50% for the first, 30% for the second and 20% for
the third. Assume further that 0.7% of the items produced in line A
are defective, while the percentage of defective items in the second
line is 0.9%, and in the third line it is 0.3%. A sample of the items
produced is then examined and suppose it is found to he defective.
Find the probability that it was produced in (i) the first line; (ii) the
second line; (iii) the third line.

(2) (a) If the random variable X has the PDF

c\—k-1
fx(x)z{cﬂlfx M1+ x©)~R, yi)>WO (k,c > 0)
Then find: (i) The CDF of X.  (ii) The median of this PDF.

{b) (i) Let u, = E(X — ;)" be the central moments of a random variable -
X andlet B, = E(X"),r = 0,1,2,.. be the non-central moments of

X. Prove that, using the binomial expansion, the relation between the
two moment types can be written as

Teol=07 () BBy =23,
(ii) Use the relation derived in part (i) above to derive: the variance p,,
K3 and p, in terms of B;, B,, B; and B,. What is the importance of these
three central moments?

fx(x) = {(D p*q", x=01..n 0<p<Lp+q=1)
0, o v

then prove that:
(iy My (t) = [q +pef]* (i) V(X) = npq
(b) Find the constant k such that the function
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 (k(2x+1), x=01234
m>{ =
represents a PMF of the random variable X and then find its CDF.

" (4) (a) If the moment generating function of the normal distribution

with the parameters u and o2 is given by My(t) =cxplut+o 7],
then: (i) Find 8, = E(X"),r = 1,2, (ii) Show that u, = ¢2

(b) Let X have a Poisson distribution with PMF
Ax -4
fx(x) =——, x=01,2,.

(i) Find V(X) (i) If 1 = 1, then prove that P(X > 1|X < 2) = 1/5.

(5) (a) If the random variables X and Y have the BPMF given by .
the table

1 | 2 [ 3] 4 |

1 2/32 | 3/32 | 4/32 | 5/32

2 | 3/32 | 4/32 | 932 | 6/32
Find the following:
(1) fx(x) and f, (). (il) fyy(x[2). (iii) BCDF of X and Y. (iv) marginal
|CDFsof Xand Y. | ‘
(b) Let X and Y be continuous random variables with BPDF

_ {xe=*0+1) x>0y>0,
(o) = 7 >

Find: (i) (v) (D fap(xly) (i) Fye(xly)

" Note that, PDF= probabmty density function, PMF= probability mass
function, CDF=cumulative distribution function, BCDF=bivariate
cumulative distribution function, BPMF=bivariate probability mass
_function, and BPDF =bivariate probability density function.

- Bestwishes,,  Prof. Abd EL-Baset A, Ahmad
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Assiut University Course: Digital Logic Design

Faculty of Engineering Course Code: E228
Dep. of Electrical Eng. Faculty of Science- Level 2
Final Exam Je®. 2022 Time allowed: 3 hours
Important remarks e No. of pages: 4 - No. of questions: 1

Answer the following questions.
Q.1) (50 points) Choose the correct from the given answers and put your selection in the table below.

Statement | 1 2 3 4 5 6 7 8 9 10

Answer

Statement | 11 12 13 14 15 16 17 18 19 20
Answer

Statement | 21 22 23 24 25 1
Answer 1

1. . The decimal equivalent of the binary number (1011.011)zis (............ )10

(a) 9.23 (b) 11.175 (c) 10.123 (d) 11.375

2. Consider the circuit in below. The simplified Boolean expressions for output F in terms of the input
variables in the circuit below is ....

A—Do _D- ,,,,, E

\’\
>
(a) A’B’+AC (b) A’D’+AD (c)A’D+ABC (d) AD+BC
3. (weee)10=(0001 1000 0101)BCD
(a) 105 (b) 185 (c) 105 (d) 85
4. A O identifies the symbol of ..... gate,.
Y ey
R ®
(a) NOR (b) OR (c) AND (d) NAND
5. Logic gates use .......... to physically represent binary 0 and binary 1
(a) voltage levels (b) magnetic field (c) electrical charge (d) light

6. Given a number N having n digits in a number system with base r, the (r — 1)’s complement of N is

@r"-N Mb)(r"-1)-N ©r™_N @@ @r*+1)-N




7. A majority circuit is a combinational circuit whose output is equal to 1 if the input variables have
more 1’s than 0’s. Therefore, the logic diagram of a three-input majority circuit is given by

| T
;\:3_ ; ................. | §D1
D= DD+ DD

H

i

J—" |
—_m') %
z— >
(a) (b) (c)

8. The Boolean function F(x, Y, z) =3 (1,3, 6, 7) is simplified to ........
(a) xy+x’z’ (b) X’y’+x’z (¢) xy’+xz’ (d) F =xy+x’z
9. x EB 0=.....
(a)1 (b) 0 (c) x° (d) x

10. An equality comparator is a combinational circuit whose output is equal to 1 if the input variables
are equal. Therefore, the logic diagram of a two-input equality comparator is given by ........

A
. : Ko s
X
8 T A vR\“\
N Q
T~ . A
e - n

[

(@) (b) (c)
1. Fx,¥,2)=) (1,3,6, 7)==[](.e0vv....... )
(a) 1,2,34 (b) 0,2,4,5 (c) 1,3,6,7 (d) 2,4,6,8
12. The complement of F1 = x Y’'z2’+yz) is ...........
(a) X+yz’+y’z (b) X’y+y+y’z (©) xy+y’z (d) xyz’+y’z
13. The operator precedence for evaluating Boolean expressions is parentheses, ......
(a) NOT, AND, and OR (b) NOT, OR, and AND
(¢) AND, NOT, and OR (d) OR, AND, and NOT




14. Reading the Karnaugh map, the logic expressionis F=......... CD
AB |1 1 e
1
1 1_/,.4., . T
(a) B'D'+B'C'+A'D' (b) B'D'+B'C'+A'CD' (c) BD'+B'C'+A'CD’ (d) B'D'+B'C+A'CD'
15. The Boolean function F (w, x, Y, 2z) =} (1,3, 7, 11, 15) which has the don’t-care conditions d (w, x, y,
z) = 3 (0, 2, 5) can be simplified to .......
(a) yz+w’x’ (b) yz+w’z (c) answers (a) and (b) (d) none of the
previous
16. (-9)10 is represented in a 8-bit signed binary system as
(a) 10001001 (b) 11110110 (c) 11110111 (d) all the previous
17. The figure below describes the input (A and B), and output (X) waveforms of an ......... logic gate.
UL
5] LITTL
X | uit
(a) AND (b) OR (c) XNOR (d) XOR

18. Which of the following logic expressions represents the logic diagram given below?

A WWV«"'N‘]
1 -
1£) ij:‘;:,.;wj :
M=
(a) X=AB’+A’B’ (b) X=(AB)’+AB (c) X=A’B’+AB (d) X=AB’+A’B
19. The canonical sum of product form of the function y(A, B)=A+Bis........
(a) AB+BB + A’A (b) AB+ AB’ + A’B (c) BA+BA’ + A’B’ (d)AB’+ A’B + A'B’
20. The decimal number 10 is represented in its BCD form as ........
(a) 00010000 (b) 0000 1010 (c) 11110000 (d) 10000000
21. Simplifying the expression A'B'(A'+B)(B'+B) gives .........
(a) A'B' (b) AB+ A'B' (c) A+B (d) none of the
previous
22.1f x and y are two binary variables, then x + ¥.z)=..........
(a) xyz b)) x+y).x+2) (¢) y+xz (d) x




23. The Boolean function F (A,B,C,D)=31(0,1,2,5,8,9, 10) can be simplified to..
(a) B’D’+B’C’+A’C’D (b) (A’+B’)(C’+D’)(B’+D)
(c) answers (a) and (b) (d) none of the previous

24. Which of the circuits in figure (a to d) is the sum-of-

products implementation of the next figure?

o
§3—D

25. Binary subtraction of 100101 — 011110 is?
(a) 101010 \ (b) 010101 : (c) 111000

(d) 000111
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