This exam will contribute 20% (redeemable) to your final asegent.

The questions are followed by labelled, framed blank paimétswhich your answers are to be
written. Additional answer panels are provided (at the efidhe paper) should you wish to
use more space for an answer than is provided in the assaciabelled panels. If you use an
additional panel, be sure to indicate clearly the questiod part to which it refers to.

The marking scheme will put a high value on clarity so, as eegalrguide, it is better to give
fewer answers in a clear manner than to outline a greater nemiib a sketchy, half-answered
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QUESTION 1 [13 marks]

(@) Assume memory address@s02000411 to 0x02000415 contain the following 8-bit bi-

nary values:
Address | 0x02000411 | 0x02000412 | 0x02000413 | 0x02000414 | 0x02000415
Binary value| 0010 1011 | 1001 0011 | 1100 1010 | 0101 0111 | 0001 0110

Assumesi zeof (x) andsi zeof (y) are both 2&x = 0x02000412 and& = 0x02000414,
and the data storagelittle endian

(i) What would be printed by the following C statement?

printf("Values for x+y: 9% %\n", x+y, x+y);

Clearly show how you derive your answers.

QUESTION 1(a)[i] [2 marks]
(i) What would be printed by the following C statement?
printf("Value for (x+y)/256: %l\n", (x+y)/256);
Clearly show how you derive your answer.
QUESTION 1(a)[ii] [1 mark]
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Student Number: .......cccooceieiiiiiiinee, Question 1 (continued)
Question 1 (continued)

(d) In the context of two’s complement arithmetic, explain teettsign extensionBriefly

(b) The IEEE single-precision floating-point standard is: 1, 8 bits exponent with a describe one example in computer systems where sign esteissised.
bias of 127, and the remaining 23 bits are the mantissa (witmmlicit leading bit). QUESTION 1(d) [2 marks]
What floating point number is represented by the followingb&humber (given in hex-
adecimal representation):
0x41B80000
For full marks, your answer should be expressed as a singlemdenumber accurate to
four decimal digits.
QUESTION 1(b) [2 marks]
(e) State one similarity and one difference between registetsraain memory in a computer.
QUESTION 1(e) [1 mark]
) %%tr% Moore’s Law. Briefly describe its impact on computeht®logy over the last 50
(c) What would be the approximate value of the largest numberessible in IEEE single- QUESTION 1(f) [2marks]

precision floating-point (express your answer in terms eftbarest power of 2)? Suppose
it was desired to represent numbers up to 256 times larger tttis; how would you
change the format to accommodate this? What tradeoff waaliduwlved?

QUESTION 1(c)

[3 marks]
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Student NUMDEr: ..o,

QUESTION 2 [17 marks]

(a) Write C statements to declare an integer varidbieitialized to0, and a char pointes
initialized to the string conp2300" .

QUESTION 2(a) [1mark]

(b) Consider the following C prograroo. ¢

#include <stdio.h>

#include <stdlib.h>
int main(int argc, char *argv[]) {
int a[256], i;
int n = atoi(argv[1])

a[0] =
for (i
ali]
print

0;
=1; i<=n; i++) {
= 2*a[i-1] + 1;
f("usd", a[i]);

1
printf("\n");
return O;

}
Suppose the program was compiled and linked into an exdeytatigram called oo.

(i) Write the output produced by the commankif oo 4, clearly indicating spaces.
Hint: in this case, the variablewill be assigned the value of 4.

QUESTION 2(b)[i] [2 marks]

(i) Supposen represents an integer and<On < 256. In terms ofn, state what the
command / foo nproduces.

QUESTION 2(b)[ii] [ mark]
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Question 2 (continued)

(iii) Describe how you would re-code the program so that thieyea was dynamically
allocated fromheap memorygive your answer in terms of changes to the C code).
For full marks, include any appropriate code for the purpafsgefensive program-
ming What is the main advantage of changing the program in telsida?

QUESTION 2(b)[iii] [3marks]

(iv) State two reasons why, in general, dynamically alledainemory should be freed
when the storage for that memory is no longer required.

QUESTION 2(b)[iv] [1 mark]
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. . Student Number: ......ccoovvvveeiiiiiiineeen. Question 2 (continued)
Question 2 (continued)

(d) Given the declarationhar ¢, s[256];, consider the following C code to read the next

(c) Consider the following function definition. character from input into and the next string from input in&
int strcmp(const char *sl, const char *s2); scanf ("%c", &c);
/1 the function compares the two strings sl and s2. scanf ("%", s);
/1 1t returns -1, 0, or +1 if sl is less than, equal, )
[l or greater than s2, respectively. State the reason why the C address-of ope&tsmnot used in the second call.
QUESTION 2(d) [1 mark]

Forexamplestrcnp("ab", "ac"),strcnp("ab", "ab") andstrcnp("abc", "ab")
return- 1, 0 and+1, respectively. Write an implementationsifr cnp() . Your code must
not call any other function exceptrlen().

QUESTION 2(c) [5 marks]

(e) Consider the declarations:

struct timeval { /* structure to represent time */

unsigned int tv_sec; /* seconds */
unsigned int tv_usec; /[* mcroseconds */
}otl, t2;
float t_diff;

and suppose that andt 2 have been initialized to contain two different times reeardn
a computer. Write C code to assignttdi f f the difference between the time represented

int 2 and the time representedtift (expressed in seconds). Note:SHicroseconds = 1
second.

QUESTION 2(e) [1 mark]
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) ) Student Number: .......cccooceieiiiiiiinee, _
Question 2 (continued) Additional answers to QUESTION_(__)[__]

(f) Briefly state the purpose of a function prototype (‘headariyl explain how these can
support separate compilation of libraries.

QUESTION 2(f) [2 marks]

Additional answers to QUESTION_(__)[]

Additional answers to QUESTION_(__)[]
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Student NUMDEr: ..o,

Additional answers to QUESTION_(__)[]

Additional answers to QUESTION_(__)[]

Appendix

x | 2*

-5 1 0.03125
-4 | 0.0625
-3 10.125
-2 1 0.25

-1 105

1

1 12
2 |4
3 |8
4 |16
5 |32
6

7

8

9

Additional answers to QUESTION_(__)[_]

64
128
256
512
10| 1024
11| 2048
12| 4096
13| 8192
14| 16384
15| 32768
16 | 65536

Table 1: Powers of 2 in decimal
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