Homework 1

T

1. Gonvert these decimal numbers to 8-bit 2's complement numbers:
XL+ FIREER A 8 ML #HFIR Z#HHI#ME (2 s complement) .
-103

+76

2. GConvert the following 8-bit 2's complement numbers to decimal.
BTER 8 L Z#HHIA MR HEFI .

00110110

11101101

T2

1. What's the smallest and largest number that can be represented by an
8-bit 2's complement number? (Answer in decimal)

A 8 (LZ#HIp Z#HI*MERRET, ERTHR/NMEMZERKESHIRZL? (&
ZRATHBIRR)

2. Try to determine the range that an N-bit 2's complement number can
represent. (Answer in decimal)

HEWE—N N LZHFIF DK ETEERTHRETERE. (FRAT#HEIRR)

T3

Is there a negative integer that has identical 2's complement
representation and original code in binary (8-bit)? If so, what is it?
(Answer in decimal)

£ 8 (Ui, BREFE—IHAEY, B ZHHIANERRS RB
(sign—magnitude code) ZFR/~tH[E]? MNRE, BEHXEHAY1#HE]



T4

The C code below takes two integers and prints out whether their sum is
negative or not. (The numbers given are guaranteed to be in the range of
int.)

THH C KRIBZEANEHHFENNMEE R . BARBRIEE int
SEERN. )

1 #include <stdio.h>

2

3 int main(void) {

4 int a, b;

5 scanf("%d %d", &a, &b);

6 if (a + b < 9)

7 printf("Sum is negative\n");

8 else

9 printf("Sum is non-negative\n");
10 return 9;
11 }

1. Under what circumstances wi |l | the programprint "Sum is negative" while
the actual mathematical sum a + b is positive?

EABRT, EFSHIH "Sum is negative", {BEfRLE a + b HIHFLER
EIEH? (BBR: BEEL overflow 1HH)

2. What happens if we change both variables to unsigned int instead of
int?

R a F1 b A unsigned int, EBFEHIHSBEHLITW?

T5

Write the decimal equivalents for the IEEE floating point number below.
ATER IEEE FERBEHETHBIFNREN.
0 10000010 10100000000000000000000



T6

What is the smal lest number that can be represented in |EEE floating point
format with 32 bits regardless of infinity? What about the smallest
positive number? (Answer in binary)
EAREEXSANERT, |EEE 32 LERHBEN PRI LIRRIR/DNIB T
4?7 BRPMHEBNZRHA? GERAZHSIEZ)

T7

CGan you list all the integers whose |EEE floating point representations
are exactly the same as their 2's complement integer representations?
(Answer in decimal)
RYIHAXHREYR: E118 1EEE FABRFSENHZ#HHIAM EERRR
SsE2MEE. (BFRA+T#HBIERR)

T8

The fol lowing code uses three addition and subtraction operations to swap
two integers.

THEARBER R MECEIRIERZ RN EL .

1 void swap(int *a, int *b) {

2 ¥4 = A + *hj
3 *h = ;
4 *a = 5
5
1. Fill in the blanks to complete the swap function

HEHZATERK swap BR#.

2. |If this swap function is used in a sort function, is there any potential
problem? If so, explain why and how to fix it.

WNSRTE sort REPFERAXA swap, EEFEBENLE? FiRARREHLLHE
IEF53



T9

We've got 2 blackboxes, each of which takes two numbers as input and
produces a number as the output. The first one is capable of adding, while
the second one is capable of multiplying. We can combine these blackboxes
to calculate (m + n) X p.

BINABITEET, SNEETHREUANMEFERABAN, FaE— 1 %F.
F—NEEFITLITMEEZEE, MB-NEEFAURITREZE.
BB EEFHEERR, HERERX (m+n) X p.

(a) (b) ()
m n m n m n p
t t 't
1 ¥ +
: : r
m+n mXn
X
#
p X (m + n)

You're required to draw circuits that can calculate the following
expressions:
FIREH BT E AT RIA B E:

y=(a+b) X (c+d)

z=(m+n+p) Xq

E=(x+y)2=(Kx+y) X (x+y)

S=(atb+c) X (d+e)



T10

We'd |ike to use binary to represent the following characters:

A to Z

a to z

0 to 9

2 special characters: (space) and

1. How many bits do we need to represent a single character?

2. How many bits do we need to represent a string of characters?

3. Assume that we use 0 to represent A, 1 to represent B, and so on.
So we use 63 to represent .

What is the binary representation of “lecs 2025."7 2

FANVERA Z#HFIRBRUTER:

AZ zZ
a % 2z
0% 9
AMIERFERT: =48 (space) F1T)5 ()

RE— P ERFHBESVL (bits) ?
RE—EHEBES DL
BRRAIIM 0 £ A, 1 £F B, BULAIE. FRRNM 63 RETES
()
“los 2025." HZHHIETRATA?
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