Assiut University Course: Digital Logic Design
Faculty of Engineering ' Course Code: E228

Dep. of Electrical Eng. Faculty of Science- Level 2
Final Exam June. 2023 Time allowed: 3 hours

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

Answer

1. . The decimal equivalent of the binary number (1011.011)2 is (............ )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) A’B’+AC (b) A’D’+AD (c)A’D+ABC (d) AD+BC
3. (.eeeer)10=(0001 1000 0101)BCD
(a) 105 (b) 185 (c) 105 (d) 85
4. y - ‘ identifies the symbol of ..... gate.
Z .
(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. Alogic ‘voter’ circuit has 4 inputs a, b, ¢, d and one output F. The output is 1 if input variables include
equal number of ones and zeros. The output is zero otherwise. This function is written as F (a,b,c,d)

()1,2,3,13,14,14  (b)1,2,4,7,8,11 ©3,5,6,9,10,12  (d)7,9,13,14,15




- Which of the following figures is the NAND only implementation of the carry output of a binary full
adder? '

A B C
a) b) ¢)
8. The Boolean function F(x,y, z) =Y (1, 3, 6, 7) is simplified to ........
(a) xy+x’z’ (b) X’y’+x’z (c) xy’+xz’ (d) F = xy+x’z
9. xPO0=........
(@1 ()0 ©x (@) 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
B A A
Q |
= |
Y |
(@ (b) (©
11. FX,y,2) =3 (1,3,6, 7)==T](-eeeurere-.. )
(2)1,2,34 (b) 0,2,4,5 (0) 1,3,6,7 ©(d)24,6,8
12. The complement of F1 = x (y’2’+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
(¢c) AND, NOT, and OR (d) OR, AND, and NOT
14. Reading the Karnaugh map, the logic expressionis F = ......... CD
AB |1 1
1 1 1
(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’




. The Boolean function F (w, x,y, z) =Y (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.

xJd L UL
(a) AND (b) OR (¢) XNOR (d) XOR

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

A D
B
Q

¢ E
(a) Q=AB+B’C’ (b) Q=(AB)Y’+BC (c) Q=A’B’+BC (d) Q=AB’+BC’
19. The canonical sum of product form of the function y(A, B)=A + B is ........
(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) nonme of the

previous
22.If x and y are two binary variables, then x + (y . z) = ..........
(a) xyz (b) x+y).(x+2) (c) y+xz (@) x
23. The Boolean function F (A, B, C, D) =Y (0,1, 2, 5, 8,9, 10) can be simplified to........
(a) BPD’+B’C’+A’C’D (b) (A’+B’)(C’+D’)(B’+D)
(c) answers (a) and (b) (d) none of the previous
3 |
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Assiut University Data Structure (252 <)

Faculty of Science ‘ End of Term Exam (Closed Book)
Computer Science Department Time Allowed: 2 hours
Second Year Date: 7 June 2023

1- Steps of Divide and Conquer approach Select one:
A. Divide, Conquer and Combine Correct B. Combine, Conquer and Divide
C. Combine, Divide and Conquer D. Divide, Combine and Conquer
2- What does the following statement mean? int (*fp) (char*);
A. pointer to a pointer
B. pointer to an array of chars
C. pointer to function taking a char* argument and returns an int
D. function taking a char* argument and returning a pointer to int
3- Consider a single linked list with start node pointed by 'head' pointer. Suppose there is a
middle node 'X' which is pointed by a pointer 'ptr'. What is the time complexity of the
best known algorithm to delete the node X .
A.O(m) B.O(1) C.Om"2) D.None of the above
Analyzing of an algorithm involves
A. Evaluating the complexity only
B. Validating the algorithm Only
C. Both Validating the algorithm and Evaluating the Complexity
D. None of these
5- Two main measures for the efficiency of an algorithm are
A. Processor and memory  B. Complexity and capacity
- C. Time and space D. Data and space
Algorithm analysis is useful for finding.
A. Space Complexity  B. Time Complexity
C. Correctness D. All of these
The validity of an expression containing nested parentheses could be checked using:
A. Stack B. Queue C.Dequeue C. Array
A linked list can be represented using two ways which are:
A. single and double  B. single and circular
C. static and dynamic  D. any of the above
9- 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
10- What is the time complexity of the following recurrence T(n) = 25T(n/5)+n?
A.O(nlogn) B.6(1n"2) C.O(logn) D.O(n"3)
11- for(i=1 ; i<=n ; i++) {printf(“**”); } This code has time complexity of
A.O(m) B.©6(n"2) C.O(logn) D.On"2)
12-A is a data-structure that organizes data similar to a line in the super-market,
where the first one in the line is the first to be out:
A.Stack B.Queue C.Tree D. Linked list
13- What is the time complexity of the below 'C 'code snippet.
for (int j=0;j<n;j++) {
for (int I =0 ;i<n;i=i*2)
printf("study tonight"); }
A.O(@m2) B.Onlogn) C.O(ogn) D.O(n"2logn)
14- What will happen in the following C++ code snippet?
int a =100, b =200,
int *p = &a, *q=&b ;
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pP=q
A.bisassignedtoa B.pnow pointstot:
C.aisassignedtob D.qnow pointstoa
15- The running time of an algorithm means
A. No. of Primitive Operations (Steps) executed in a machine- independent manner
B. Time taken on a Standard Computer to execute the program
C. Time taken by the algorithm on a particular input size.
D. None of these
16- The time complexity of the following algorithm is:
sum(a,n){ s=0; for i= 1 to n{s=s+a[i]; }
return s;}
A. 3n+2 B. 2n+3 C. n+l D. 2nt2
17- Choose the right option. ’
_ string* x, y;
‘A. x is a pointer to a string, y is a string
B. y is a pointer to a string, X is a string
C. both x and y are pointers to string types
D. y is a pointer to a string
18- Two ways to access elements of an array are:
A. by value and by reference  B. indexed and pointer notation
C. sequential and random D. none of the above
" 19- What will be the output of the following C++ code?
#include <iostream>
using namespace std;
int main() { int i;
const char *arr[] = {"¢", "c++", "java", "VBA"};
const char *(*ptr)[4] = &arr; cout << ++(*ptr)[2];
return 0; }
A. java B.ava C.vba D. none of them
20- The time complexity of an algorithm T(n), where n is the input size, is given by
T(n)=T(n-1)+ (I/n) if n > 1. The order of this algorithm is
A.logn B.n C.n"2 D.n™n
21-The recurrence relation that arises in relation with the complexity of the binary search is
A.T(n)= TW/2)+k B.T(n)=2T(n/2)+k
C. T(n)— T(/2)+Hogn D.T(n)=T(n/2)+n
22- The situation in which the user tries to delete a node from an empty linked list is called:
A. Overflow B.Underflow C. Error. D. It cannot be done
23- The running time T(n) is given as
T(n) =c+ T(n-1),if n>1
=d, if n<=1
The order of the algorithm is
A.n"2 B.n C.n*3 D.n*n
24- For a same problem If time complexity of recursive algorithm is x and time complexity
of Iterative algorithm is y, then ‘
A.x <y B.x>y C.x=y D.cannot be said
25- A string could be reversed using the data-structure:
A. Dequeue B. Stack C.Queue D, Tree
26- Which of the following data structure is non-linear type? .
A. Strings B. Lists C. Stacks  D.None of above




27-The complexity of linear search algorithm is
A.O(logn) B.O(n?) C.O(nlogn)  D.none of the above
28-If there's no base criteria in a recursive program, the program will
A. not be executed. B. execute until all conditions match.
C. execute infinitely. D. obtain progressive approach.
29-The worst case occurs in linear search algorithm when
A.ltem is somewhere in the middle of the array B. Item is not in the array at all
C. Item is the last element in the array D. None of the above
30- Which data structure allows deleting data elements from front and inserting at rear?
A.Stacks B.Queues C.Dequeue D. Binary search tree :
CHE | PP——. , 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
32- What will be the value of top, if there is a size of stack STACK_SIZE is 7
A5 B.6 €7 D. None

33- 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
34- Which of the following statements 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.
35- When does top value of the stack changes?
A. Before deletion B. While checking underflow
C. At the time of deletion D. After deletion
36- 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
37- The space factor when determining the efficiency of algorithm is measured by
A. Counting the minimum memory needed by the algorithm
B. Counting the average memory needed by the algorithm
C. Counting the maximum disk space needed by the algorithm
D. None of the above
38-Choose correct output for the following sequence of operations.
push(5),push(8), pop, push(2),push(5),pop,pop,pop,push(1),pop.
A.85521 B.82551 C.81255 D.8525!
39- A queue data-structure can be used for
A. expression parsing  B. recursion
_ C. resource allocation  D. all of the above
40- Stack is used for
A. CPU Resource Allocation B. Breadth First Traversal

C. illegal call D. None of the above

41- What is the major component/components for measuring the performance of problem
solving? :
A. Completeness B. Optimality

B. Time and Space com;ﬁlexity D. All of the mentioned
42- When new data are to be inserted into a data structure, but there is not available space;
this situation is usually called



A. Underflow B. Overflow C.Houseful D. saturated

True/False

43- Queue is very useful in s1tuat10n when data have to stored and then retrieved in reverse
order.

44- Time Complexity means how much memory need to perform the search.

45- Space Complexity means is the strategy guaranteed to find the solution when there in
one. .

46- The advantage of Queues is that they solve the problem if sequential storage
representation. But disadvantage in that is they are sequential lists.

47- The algorithm for deleting from an unsoned list has the last item replace the item being
deleted.

48- Inserting into an unsorted list and deleting from an unsorted list are the same time
complexity. '

49- 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. _

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