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3 Assiut University Algorithms

! Fall Semester — Final Exam 2 leelieht)
! 2024/2025 — May, 2025 Time: Two Hours
! : Marks: 50

¥

Faculty of Science Course: Data Structures &

No. of pages: 3 - No. of questions:5

(8 Marks) True/False questions (One Mark for each question):

1. List in Python is a collection which is immutable

Tuple in Python is a collection which is immutable

it is possible to design a generalized algorithm that can accurately determine whether any

arbitrary program will halt.

Set partition is NP complete

3. counters = [0]*8. This syntax in Python produces a list of length eight, with all eight
elements being the value zero.

6. Python integers are objects, and they manage their own memory. They use as many bytes
as needed to hold the number you want.

7. Push command removes and returns the top element from the stack

8. Q.enqueue(e) removes element e from queue Q.

w1

(15 Marks) Fill the blanks

I

L) N

n

The algorithm, find max. for computing the maximum element of a list of n numbers. runs in
D G ) time.

20n® +10nlog n+5 is O(...... %

...... problems are a class of computational problems that can be solved in polynomial time
by a non-deterministic machine and can be verified in polynomial time by a deterministic
Machine.

A is a collection of objects that are inserted and removed according to the last-in. first-
out (LIFO) principle.
Aniiet e is a collection of objects that are inserted and removed according to the first-in, first-

out (FIFO) principle.

In circular array. when we dequeue an element and want to “advance™ the front index, we use
the equation ...... , where f'is the front index, and N is the capacity.

A queue-like data structure that supports insertion and deletion at both the front and the back
of the queue. Such a structure is called a ......

We can have the tail of the linked list use its next reference to point back to the head of the
linked list. We call such a structure a .......

Two nodes that are children of the same parent are .......

. In general. level d in a binary tree has at most ...... nodes.
. In array-based representation of a binary tree, If p is the left child of position g, then f(p) =

2. A heap T storing n entries has heighth=........
3. If there are two or more keys with the same hash value, then two different items will be

mapped to the same bucket in A. In-this case, we say thata ........ has occurred.
A ........ that maps the hash code to an integer within a range of indices, [0. N —1], for a
bucket array. Where N is the capacity of the bucket array for a hash table.
. Quick-sort runs in O(........ ) worst-case time.
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7.

What will be the output of the following code?

var greet = "Hello";
var name = "Steve";
Console.WriteLine($" {greet} {name}");

18.

a) Hello {name}
b) Hello Steve

c) {Hello} {Steve}
d) {greet} {name}

What will be the output of the following code?

int[] arr = new int[5];
Console. WriteLine(arr[0]);

19

20.

21.

a) Error
b) arr[0]
€)0
dji s

What are the advantages of using methods in C#?

a) They improve code reusability.

b) They make the code easier to read and understand.
¢) They can help to reduce code duplication.

d) All of the above.

How to print " on the screen?
a) Console.WriteLine("\"");
b) Console.WriteLine(");

c) Console.WriteLine(""");
d) Console.WriteLine("/"");

What will be the output of the following code?

int i;
for (i=0; ;)
{
Console. WriteLine("hello");

}

22.

a) No output

b) hello

¢) hello printed infinite times
d) Error

........ valid name for a class

a) T4 Marks

b) 4Marks

¢) T4_Marks

d) All of the mentioned

a0




12. What will be the output of the following code?
inti=15;
for ;)

Console.Write(i+" ");
if (i >=-5)
i-=5;
else
break;
}

a) Error

b) print 15 infinite times
c)151050-5
d)151050-5-10

13. How do you get the number of elements in an ArrayList? ‘
a) myArrayList.Length; ‘
b) myArrayList.Size;
¢) myArrayList.Capacity;
d) myArrayList.Count;
14. What will be the output of the following code?
intx=6,y=2;
x*=x/y;
Console. WriteLine(x);

a) 12
b) 6
c) 18
d) Error

15. What will be the output of the following code?

intfiix=1{1,2,3,4,5.6 7,8, 9,107},
for(int i = 0; i < x.Length; i++)

if (x[i] %2 == 0)
{
x[i] =x[i] + 1;
Console. Write(x[i]+" ");
}
} =
a) 2467810
b) 23456
cIii3 5 ¢ 91
d) No output

16. What is the purpose of the Main method in C#?
a) It defines the entry point of a program
b) It handles user input and output.
¢) It manages memory allocation
d) It defines the program's name.
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9. What will be the output of the following code ?

inta=4,b=6;
switch(a+b/2)

case 4:
Console. WriteLine("case 4");
break;

case 5:
Console.WriteLine("case 5");
break;

case 6:
Console.WriteLine("case 6");
break;

case 7:
Console.WriteLine("case 7");
break;

}

a) case 4 b) case 5

below?

c) case6

10. Which of the following is the correct way to obtain the number of column present in the array given

‘ int[, ] arr = new int[ 3; 2];

&

a) arr.GetLength(0)
b) arr.GetLength(1)
c) arr.GetLength

d) all of the above

11. What will be the output of the following code?

static void Main()

Mul();
m();

static void Mul()

Console. Write("4");
}

static void m()

Console. Write("3");
Mul();
}

a) 433
b) 443
c) 434
d) 344

e 4



5. What will be the output of the following code?

int x, y=1;

x=10;

if(x!1=10&& x/10==1)
Console. Write(y);

else
Console. Write(++y);

a) 1 15))) 7 c) 2152 d) Error

6. What will be the output of the following code?

string x = "10";
string y = "20";
stﬁng ZoXEY:
Console. Write(z);

a) 30 b) 1020 o) 10+20 d) Error

7. What will be the output of the following code?

ArrayList arrlist = new ArrayList();
arrlist. Add("Welcome");
arrlist. Add(100);
arrlist. Add(20.55);
arrlist. Add("Tutlane");
arrlist.Insert(0, "Hi");
arrlist.Insert(1, 50);
ArrayList arrlist2 = new ArrayList() { 200, 300 };
arrlist.InsertRange(2, arrlist2);

foreach (var.item in arrlist)

{

Console. Write(item+" ");

}

a) Hi 50200 300

b) 0 Hi 1502200300 Welcome 100 20.5 Tutlane
¢) Hi 50200 300 Welcome 100 20.5 Tutlane

d) Welcome 100 20.5 Tutlane Hi 50 200 300

8. What will be the output of the following code? r

ArrayList list = new ArrayList();

list. Add(5);

list.Add(7);

int result = list.IndexOf(7);

Console. WriteLine("RESULT: {0}", result);

a) Result: 0 b) Result: 1

o

) Result: 2 d) Result: 7
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. What will be the output of the following code?

Object Oriented Programming — 2" Level
Time: 2 Hours
Marks: 50

int X;
for (x=1; x<=3; x++)
{
intj=1;
do
{
1S
} while (x % j == 2);
Console.WriteLine(x + "" + j);

}

a)e 1oL
152
153

b) 12
53
o

What will be the output of the following code?

o 11

d11

310 313

int x;

x=28;
intc=1;
while(c<=x)

if(c%2==0)

Console.WriteLine(c);

}

Cillzs

: ;

2) b 1
2
3
4

3. Which one is correct to output the value 24

2
3

0 O\ BN
N D W=

int[][] arr={

new int [4] {11,12,13,14},
new int [5] {21,22,23,24,25},
new int [3] {31,32,33}

I

Console. Write(

a) arr[1][3]

4. What will be the output of the following code?

b) arr[1.3]

c) arr{l}{3}

d) arr(1,3]

int SG = 50;

Console. WriteLine(SG>=60? "passed":"failed");

a) passed b) passed:failed

1

c) passed":"failed

d) failed
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Question #6: (10 Marks)

he following logic circuit:

What is the type of this circuit

(Synchronous  or Asynchronous,

sequential or combinational)?

Write the state equations for the

flip-flops.

Draw the state diagram.

Show how to construct the logic circuit

Write the state table for thisicircuit, = ) .
using D flip-flops and other logic

gates you require.
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For the following logic circuit:
. What is the type of this circuit
(Synchronous  or Asynchronous,
sequential or combinational)?

2. Write the state equations for the

flip-flops.
X —e

3. Write the state table for this circuit.

4. Draw the state diagram.

5. Show how to construct the logic circuit
using D flip-flops and other logic

gates you require.
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Question #5: (6 Marks)

Determine the output functions A and
B as sums of minterms for the circuit
shown. You may use any process to
determine the result, but show your
work.

The circuit shown in a) has the

functionality of a commonly used

arithmetic component. What does the

v

circuit do and what are other names 2
for A and B?

Implement the circuit using one 3x8
active-low decoder and two 4-inputs
NAND gates only.
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Question #4: (4 Marks)

Draw the circuit of Adder-Subtractor which can add or subtract two 3-bit numbers. Then
show how to use this circuit to perform the following operations:

a. Adding these two signed numbers 010 and 011

b. Subtracting 100 from 110.
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1

12

13.

14.

16.

17

18.

19

20.

. The SOP form of F=X(1,3,5) for 3 variables includes:

(A) x'y'z+x'yz+xy'z’ B) x'y'z+x'yz+xy'z
y y: ) y
(C) x'y'z'+x'yz+xy'z (D) x'y'z+x'y'z+xy'z

The POS form of F=I1(0,2,4) represents:

(A) (chyFr) ey )y ). (B) (ehy R (XY ) (X +)
(©) (xtybn) ety (xyrr) (D) (Y2 (xey +)(x+y+2)

The Boolean function F=xy'+x'z in POS form is:

(A) I12,6,7) (B) X(1,3,4,5)

(O) 1(1,3,4.,5) (D) 11(0,2,6,7)
Combining four adjacent 1s in a 4-variable K-map eliminates:
(A) 1 literal (B) 3 literal

(C) 2 literal (D) All literal

The simplified form of F(x,y,z)=X(0,2,4,6) is:

(A)z' B)y'

©)x' (D) xoy

A NAND gate is universal because it can implement:
(A) Only AND and OR (B) AND, OR, NOT
(C) Only NOT and AND (D) Only XOR

The NAND implementation of F=AB+CD requires:
(A) 1 NAND gates (B) 3 NAND gates
(C) 2 NAND gates (D) 4 NAND gates

In a D flip-flop with a direct reset (active-low R’), what happens when R’=0,
D=1, and CLXK rises?

(A)Q—-1 () No change

©)Q=0 (D) Invalid state

If a 4-bit number and its 1st complement are added, we get:

(A) 0000 (B) 1100

(C) 0011 (D) 1111

A demultiplexer can be used as a:

(A) Decoder (B) Multiplexer

(C) Encoder (D) Adder

What is the limitation of a simple encoder (e.g., 8-to-3)?

(A) It requires a clock signal (B) It cannot handle more than 2 inputs
(C) It has no limitations (D) Only one input can be active at a time
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Question #1: Choose the correct answer (20 Marks: 20 x 1 mark/question)

1. Digital systems process:

(A) Continuous signals. (B) Both analog and digital signals.
(C) Discrete signals. (D) Random noise.

A state diagram has a cycle with states 0000 — 1111 (16 states). The minimum
2. number of flip-flops needed to implement this is:

(A)2 B)3
(©4 D5

3. An odd function for 3 variables (AeBeC) includes minterms with:
(A) Exactly two Is. (B) Even number of Is.
(C) All 1s. (D) Odd number of 1s.

4. The 2’s complement of 1101100, is:
(A) 0010011, (B) 1101011,
(C) 0010100, (1) 0100100,

In signed-magnitude representation, —5,, is:

S,
(A) 1101, (B) 1011,
(C) 1010, (D) 1110,
The main advantage of 2’s complement over signed-magnitude is:
0.
i (A) Larger range of numbers (B) Simplified arithmetic operations
i (C) Compatibility with BCD (D) Easier conversion to decimal
7. A master-slave D flip-flop is equivalent to:
s (A) Level-sensitive latch (B) Positive-edge-triggered flip-flop
(C) Asynchronous circuit (D) Negative-edge-triggered flip-flop
| 3 The commutative law states:
(A) x+xy=x (B) xx'=0
(C) x+x'=1 (D) x+y=y+x
i The complement of F=x(y'+z) using DeMorgan’s is:
i O3 g
1 (A) X' +yz' B)x'+(y' +2)
! (O) x'+(yz) D) x'(y+z')
Page 1 of 8
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