
CS2021 ASSIGNMENT 5 Answers

Instructions: This assignment consists of two sec-
tions. Section A has fifteen logical questions. Each
question, has only one correct option. Section B has
Questions has seven questions. You have to answer
all of them.

SECTION A: Logical Questions

Instructions for Question 1 to Question 15:
The questions below are logical questions. In each
question, two statements X and Y are given. You
have to identify from the following options what is
their relation.

(a) Both statements are not true.

(b) Statement X is true. Statement Y is not true.

(c) Statement X is not true. Statement Y is true.

(d) Statement X is true. Statement Y is true. State-
ment X and Statement Y have no logical impli-
cation.

(e) Statement X is true. Statement Y is true. State-
ment X is a cause of Statement Y.

(f) Statement X is true. Statement Y is true. State-
ment Y is a cause of Statement X.

Question 1

X: Four hundreds years ago, there was no computer.
Y : Four hundreds years ago, there was no informa-
tion system.

Answer: B.

Question 2

X: There was no electricity in the sixteenth century.
Y : There was no communication network in the six-
teenth century.

Answer: B.

Question 3

X: Charles Babbage invented the Babbage difference
machine in the nineteenth century.
Y : UK made the first commercial electronic com-
puter in the middle of twentieth century.

Answer: D.

Question 4

X: US made atomic bombs in the 1940s.
Y : US had at least one computer in the 1940s.

Answer: F.

Question 5

X: Semiconductor transistor was invented in the
1940s.
Y : The first transistor computer was made in the
1950s.

Answer: E.

Question 6

X: John Sum is a professor at the National Chung
Hsing University.
Y : John Sum is a teacher teaching Introduction to
Computer Science.

Answer: D. [This question is not a good question.]

Question 7

X: John Sum is a professor in the Institute of Tech-
nology Management.
Y : National Chung Hsing University is a university.

Answer: D. [This question is not a good question.]

Question 8

X: Microsoft Word is an application software running
on MacOS only.
Y : Microsoft Word is an application software running
on Windows only.

Answer: C.
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Question 9

X: Buyer can buy things on eBay.
Y : Buyers are the customers of eBay.

Answer: B.

Question 10

X: The operation A − B, where both A and B are
positive integers, can be realized by using full adders
only.
Y : 2’s complement is a number representation format
for both positive and negative integers.

Answer: F.

Question 11

X: All logical operations can be implemented by us-
ing NAND gates only.
Y : AND gate can be applied to implemented any
logic gate.

Answer: B.

Question 12

X: A full adder is a 3-input-2-output digital logic
circuit.
Y : Full adders can only be applied to realize the
addition of two positive integers only.

Answer: B.

Question 13

X: Different CPUs have different architectures.
Y : Different CPUs provide different sets of instruc-
tions.

Answer: E.

Question 14

X: Once a computer has been power off, the data in
its RAM will be gone.
Y : Once an iPhone has been power off, the data in
its RAM will be gone.

Answer: D/E. [This question is not a good ques-
tion.]

Question 15

X: Without electricity, Microsoft Word is unable to
be running on a computer.
Y : Without electricity, it is unable to edit a report.

Answer: B.

SECTION B: Descriptive Ques-
tions

Question 16

As introduced in the lecture, a text file is basically a
file of a stream of characters in form of binary bits.
Each character is encoded by 8 bits. Now, you keyed
in the command ”type temp01.txt” on the command
prompt and see the following content.

C:\>type temp01.txt
J 1.
M 2.
C:\>

For another file ”temp02.txt”, you do the same thing
and you see the following content.

C:\>type temp02.txt
J 1. M 2.
C:\>

(a) In file ’temp01.txt’, what is the number of bytes
being used for storing the content and what is
the binary stream of it?

Answer: 9 bytes.

(b) In file ’temp02.txt’, what is the number of bytes
being used for storing the content and what is
the binary stream of it?

Answer: 9 bytes.

Question 17

To store an image, it could be saved in different for-
mats, like JPEG, BMP and PS format.

(a) State the full names of the above formats.

Answer: JPEG – Joint Photographic Experts
Group, BMP – Bit Map, PS – Postscript.

(b) Which format can maintain the highest resolu-
tion of an image?

Answer: Bitmap.
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(c) Describe why there are many format for storing
an image?

Answer: It is because there are many differ-
ent types of images, including but not limited to
natural scene, line-drawing and black-and-white
document. Some images are particularly suitable
to be compressed and stored in one image format
but not other. Therefore, different types of im-
ages would need to be compressed and stored in
different formats.

Question 18

Implement the following logic gates or digital logic
circuits using NAND gates only.

(a) AND gate.

(b) OR gate.

(c) XOR gate.

(d) Half adder.

To answer this question, you can simply draw the
diagrams on a piece of paper. Then, you take a photo
of the paper and paste it on your document. Beware
of the file size!

Answer: Too many diagrams. I am too tired to
draw them. Search the answers over the Internet!

Question 19

State the truth tables of the following logical opera-
tions.

(a) Z = AB̄.

Answer:

A B Z
0 0 0
0 1 0
1 0 1
1 1 0

(b) Z = A+ B̄.

Answer:

A B Z
0 0 1
0 1 0
1 0 1
1 1 1

(c) Z = AB̄ + ĀB.

Answer:

A B Z
0 0 0
0 1 1
1 0 1
1 1 0

(d) Z = ABC.

Answer:

A B C Z
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 1

Question 20

(a) Convert the decimal number 2097 in 16-bit sign-
magnitude integer number format.

Answer: 0000100000110001.

(b) Convert the decimal number −2097 in 16-bit 2’s
complement integer number format.

Answer: 1111011111001111.

(c) For a integer which is represented in sign-
magnitude format, how do we identify if a num-
ber is a negative number?

Answer: Check the leftmost bit. If it is ’0’, the
number is non-negative. If it is ’1’, the number
is negative.

(d) For a integer which is represented in 2’s comple-
ment format, how do we identify if a number is
a negative number?

Answer: Check the leftmost bit. If it is ’0’, the
number is non-negative. If it is ’1’, the number
is negative.

Question 21

(a) What is the minimum integer that can be repre-
sented by the 8-bit 2’s complement integer num-
ber format?

Answer: 1− 27.
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(b) What is the minimum integer that can be repre-
sented by the 8-bit sign-magnitude integer num-
ber format?

Answer: 1− 27.

(c) What is the largest integer that can be repre-
sented by the 8-bit 2’s complement integer num-
ber format?

Answer: 27 − 1.

(d) What is the largest integer that can be repre-
sented by the 8-bit sign-magnitude integer num-
ber format?

Answer: 27 − 1.

Question 22

Below is the table for the conversion of an Hexadeci-
mal code to other codes.

Hexadecimal Binary Decimal
0 0000 0
1 0001 1
2 0010 2
3 0011 3
4 0100 4
5 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
A 1010 10
B 1011 11
C 1100 12
D 1101 13
E 1110 14
F 1111 15

For a nonnegative integer represented in n-digit hex-
adecimal format, say

X16 = an−1an−2 · · · a1a0,

its decimal number can be obtained by the following
formulae.

X10 = an−1 × 16n−1 + an−2 × 16n−2

+ · · ·+ a1 × 161 + a0 × 160.

(a) What is the binary code for the hexadecimal
number A8?

Answer: A816 = 10101000.

(b) What is the number of A8 in decimal format?

Answer: A816 = 10× 161 + 8× 160 = 16810.

(c) What is the largest number of an n-digit hex-
adecimal number?

Answer: Let L is the largest number.

L = 15× 16n−1 + 15× 16n−2

+ · · ·+ 15× 161 + 15× 160

= 15×
(
16n−1 + 16n−2 + · · ·+ 16 + 1

)
= 15× 16n − 1

16− 1
= 16n − 1.

(d) Convert the decimal number 159 to the corre-
sponding 8-bit unsigned binary number and then
encode the binary number in hexadecimal for-
mat.

Answer: 15910 = 100111112 = 9FHEX .
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