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Exercise 1 : (4 points)

1. Definition of Computer Science: It is the study of the theoretical foundations of
information and computation, and the practical techniques for using, designing, and
building computer systems to process, store, and communicate information. (1 point)

2. Bases: (1 point)
Decimal: Base-10
Binary: Base-2
Octal: Base-8
Hexadecimal: Base-16
3. Logical OR symbol: It is symbolized by the plus sign (+). (1 point)

4. Range for Unsigned Integers (N bits): The range is [0,2N-1]. (1 point)

Exercise 2 : (5 points)

1. Convert (371): to hexadecimal going through binary: (1 point)
(371)=(011]111]001)=(0| 1111 | 1001).= (0 F 9):6
(371)8 = (Fg)m

2. Convert (0.8125):0 to binary fraction using Successive Multiplication by 2: (1 point)

Multiplication Integer part
0.8125x2=1.625 1
0.625 x 2 =1.250 1
0.25x2=0.500 0
0.5x2=1.000 1

(0.8125)10 = (0.1101)-
3. Determining the unknown base x solving the following equation (101)x = (37)0 (1 point)
To solve this, we need to convert (101)x to base-10.

(101)x=1-x2+0-x" + 1-x°

(101)c=x2 + 0 + 1
(101)x = X2 + 1



Now we set this equal to (37)w :

x2+1=237
x2=37-1
x%2 =36
x = V36

X =6 (Since bases are positive)

So, the unknown base x = 6.

4. Binary Subtraction: (1 point)

(1010). - (0111) = (0011)-

1101140

-0
1

111
11

011

=0

5. Convert (2047)., to hexadecimal using Successive Euclidean Division by 16: (1 point)

Division Remainder
2047 + 16 = 256 15(F)
127 +16 =7 15(F)
7+16=0 7

(2047)10 = (7FF)16

Exercise 3 : (5 points)

1. Encoding on 6-bits the decimal: (-15).0

e Convert (-15).0 to binary using SED by 2: (1 point)

Division Remainder
15+2=7 1
7+2=3 1
3+2=1 1
1+2=0 1

(-1 5)10 = (-1111)2

e Convert (-1111), to Ul, SM, 1C, 2C: (1 point)

One’s

Two’s

Fixed- | Decimal | Binary Unsigned Sign-Magnitude
Width | values value Integer (MSB Sign bit) (I?‘ 3’:::';"“;?;) Co;qglir:\)ent
6-bits | -15 -1111 N.A. [101111]sm-6 [110000]4c6 [110001]2c6




N

. Decoding the 32-bit binary number to decimal: [C1200000]¢p-3.

Convert the Single Precision from Hexadecimal to Binary:
[C1200000]¢rs2 = [1/100,0001,0/010,0000,0000,0000,0000,0000]¢p-32

e Extract Fields: (0.5 point)
S (Sign bit) = 0 — Negative number (-)
Ebiased = 10000010 — Eb = 27 + 21 = (130)10
M = 010,0000,0000,0000,0000,0000 - M =01

e (Calculating the Real Exponent: (0.5 point)
Bias = (127)1, (constant value)
Ereal = Ebiased = BIaS = 130 = 127 = 3 — Er = 3
e Determine Significand: (0.5 point)
e Since the number is normalized, the significand is 1.M
e Significand = (1.01).
e (Calculating the final value: (0.5 point)
The formula: FP = (-1)S x 1.M x 28
FP=-1.01x23=(-1010),
Using FP: (1010).= (1x23) + (0x22) + (1x2") + (1x2°) = (-10)10
3. Encoding the word "Binary” into its 8-bit ASCIl hexadecimal representation: (1 point)

[42 69 6E 61 72 79]ascu

Exercise 4 : (6 points)

1. The Truth Table of the function: F(A,B,C) = (A(—DB)+E(2 point)
(ADB)+C
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2. The Truth Table of the function £(2,3,5,7,11,13): (1 point)
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The SoP form of the Truth Table is: (1 point)

F(A,B,C,D) = ABCD + ABCD + ABCD + ABCD + ABCD + ABCD

3. Karnaugh map method using SoP: (1 point)

<
CD 00 01 1M 10
00| 0 | O 0 0
011 0 1J] 0
11 W o |0
10, W] 0 0 0

The SoP reduction is: F(A,B,C,D) = BCD + BCD + ABD + ABC (1 point)



