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Student Name: =
Student 1D
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Computer Systems 1 @
Assignment 1
Problem 1
Complete the following 8-bit two's complement caleulations, and represent the results by 8-bit two's
complement:
1. 0101 0011 + 0011 0111 5. 0110 0101 - 0010 1010
2. 0010 1100 + 1010 0010 6. 1100 0010 - 1111 1100
3. 1111 1100 + 1011 0101 7. 0110 1111 - 1111 0101
4. 0111 1010 + 0011 1011 8. 0111 0010 - 1000 0010
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Problem 2

We are running programs
nt, and they are T
arbitrary values X a

it are 32 bits, They are represented in two's
ally. Values of type unsigned are also 32 bits.
s as follows:

values of type i
hem to unsigned value

writhmetie
wert t

where
compleme ight shifted ¢
We generate nd y, and cor
/» Create some arbitrary values ./
int x = random();
dom() ;
/+ Convert to unsigned */
unsigned ux = (unsigned) X;
unsigned wy = (unsigned) ¥i
For each of the following C expressions, either (1) argue that it is true (evaluates to True) for all
wes of x and ¥, or (2) give values of x and y for which it is false

int y = ram

(evaluates to False):

a4
7 P
-

valt
1. (x € 0) == (-x > 0)

) ~x + ~y < ~(x+y)

3. ((x > 6) << 6) <= X

4. (ux + uy) == -(unsigned) (-y - x)

Answer:
). Ao & X20f
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X20=True  X>0=Fafss _
b /.= e A
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VX = INTMAX_ | ~4=0 ¢
At Y= TAT AL
~ O = TALMAY— '
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Problem 3
Consider the following two 9-bit floating-point u-prmmnunnu based on the IEEE floating point
format.

The exponent bias is 15. There

e Format A: There is 1 sign bit. There are k =5 exponent bits.
are n = 3 fraction bits.
e Format B: There is 1 sign bit. There are k = 3 exponent bits. The exponent bias is 3. There

5 fraction bits.

aen=
atterns in format A, and your task is to convert

In the following table, you are given some bit p
them to the value in format B. In addition, give the values of numbers given by the format A and
17) or as fractions (e.g., 17/64). If the

format B bit patterns. Give these as whole numbers (e.g.,
value represented by bits in format A cannot be expressed by format B, please fill NULL in the
he reason briefly in Bits column.

Value column and explain t
Format A Format B
No. Bits Value Bits Value
1 0 10010 011 (! O 110 Ulico |
2 | 100011010 -S/ 638 NOLL, 2=0 T 4
3 | 000011010 s/ 638F NOLL 20 f20 3
4 1 11000 000 ~2 NOUC +8d
5 0 10011 100
2P o 1l [veoD 2
Answer:
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Problem 4
i , bit-level integer coding rul g N
Jowing C functions, following the ; i g rules (Appendix
following ] right ghift using an ar;thmetlf:_rlght shift (given by value
luding right shifts or division. Function sra performs
by value xsrl), followed by other op-

Fill in code for the
forms a logica
putation 8*sizeof(int) to

1). Function srl per
xsra), followed by other operations not
an arithmetic right shift nsing a logica
right shifts or division.
o of bits in data type int.

s a mustl|

. ine
| right shift (given
You may use the com

The shift amount k ranges from 0 to w-1

erations not including
determine w, the numbe
Warning: Bit-level coding i
int k) {
w/

1 unsigned srl(unsigned X,
/* Perform shift logically

unsigned xsra = (int) x >> k;

2
3

4 /=

s = Tip: Your code should be added here.

6 «/

r ¥

&

s int sra(int x, int k) {

10 /= Perform shift arithmetically */

1 unsigned xsrl = (unsigned) x >> k;

12 /= . a1 \'\- 2
15 » Tip: Your code should be added here. \
T =/

15} .

Answer: :
vol il <un55h€4x, bR By (o,

uné@
¥
Yebumn x>sk; .

)
?hb Sm_ G"\J{)’( ! )"H.t'k) {

/‘W\ZJ uwx = X;

unsi
il g |
=~ ~UINT. MAX_;

Ux =

W]§:fj W’-Mx»k;
*70 (X<0)
=0, WIMIMAX _ss

~

return  Ginl) i

J
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les (Appendix 2), implement the function with the

Problem 5
point coding ™

Following the bit-level floating-
ghould simply

fO"(;)“-i“‘u ]'ll'l““'_\'l‘(‘t
If £ is NaN, then return f. w/
.f. If f is NaN, your function

/* Compute -f.
float float_negate(float £
f ., this function €€ shown here:

coding is a must!

ymputes
Testing code i8

For floating-point number

return f. Warning: Bit-level

// Copyright 2023 Sycuricon Group
// Author: Phantom (phnntonhju..du.cn)

#include <stdio.h>
typedef unsigned float_bits;
float float_negate(float f);

int main() {
printf ("if\n" _float_negate(32.0));
printf("%f\n" ,float_nogate(-—ﬂ .8));
print.f("zf\n",float_negate(o.o)) 3

return 0;

flosd  floadneptelflost 1§
iy i e
re;q,”ox;/‘-) ==OXFI 44 CeP&O« TFFFE -
j ' ' o F) =o0)]
AP A=l<<3(; | uk
| }’Cbu(h 7&}. ! ‘ ‘

J

5/6



test.md 2024-05-08

Problem 6

Explain why the following code snippets are wrong:

1. Code Snippet 1

unsigned i;

int cnt = 10, sum = 0;
for (i =cnt - 1; 4 >= 0; 4 ==) {
sum += i
}
print (sum);
2. Code Snippet 2 /

#define Delta sizeof (int)

int 1;

int cnt = 10, sum = 0;

for (i = cnt; i - Delta >= 0; i -= Delta) {

sum += i;
} ///

print (sum) ;
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