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Part 1 — Short answer question$16 marks)
4 marks each
Please provide short answers to each question.

(a) Explain the difference between a variable and ab®fim constant from the perspective of
program compilation and execution, program memagy\eorking memory.

Answer:

A variable is a location in memory that has an adsland which contains a value. An address in
working memory gets allocated when the executioprofram working memory reaches the
variable declaration statement. A value gets storeklis location when variable assignment is
done during program execution. A symbolic constemhe is textually substituted before
compilation (during pre-processing) by the symbobastant quantity everywhere it appears in
the code. This quantity only appears in program orgnbecause it is part of the compiled
program.

(b) Consider the following code fragment:

inta=3,c;
floaty = 2.5;

c=a+y,
printf("The value of c is %d.", c);

Explain precisely how the arithmetic expressioavaluated by the C compiler and provide the
screen output.

Answer:
The integer variabla is implicitly promoted to type float, becauges of type float. The float
summation ot andy is performed, yielding.50000 , and the result is assigned to the integer
variablec, vyielding5 . A loss of information occurs.

The screen output is..The value of c is 5.

(c) Circle any of the following terms that do NOT relalirectly to the looping structure:

Logical expression

Instruction block @ >




Consider the following function. In the space belawite down its header.

int larComFac(int top, int bottom)

{
int ctr=top;
/* Loop until the LCF is found. */
while( ((top%ctr !=0) || (bottom%ctr != 0)) && ctr>1)
ctr--;
return ctr;
}

Answer:

int larComFac(int top, int bottom)

Part 2 — Code evaluation & logiq18 marks)
9 marks each

(a) Consider the code fragment shown below. Assumelieatalues 4 7 2 were typed in response to
the screen prompt, followed by the enter key. Wh#te code output? That is, what will be printed
on the screen?

intx,y, z,

b"rintf("Enter three integers:");
scanf("%d%d%d", &x, &y, &z);

printf("You entered the values %d, %d and %d.\n", x Y, 2);
if (x>y)
if (y<z)
printf("%d > %d and %d < %d\n", X, y, Y, 2);
else

printf("We find %d < %d.\n", X, y);

(" N )

Enter three integers: 4 7 2
You entered the values 4, 7 and 2.

Answer:
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(b) A C compiler random number generator, usingeadsralue of unity, produces the following
sequence of pseudorandom numbers: 36, 634, 5837687, 235, 3, 65, 6, 23454, 34...
What is the screen output of the C program shovowie

#include <stdio.h>
#include <stdlib.h>

void main()
{
inti, j, a, b;
float X, vy;

for (i=0; i <= 3; i++)

x = (float)rand();
printf(" %f", x);

}

printf("\n");
srand(1);

for (j=0; j <= 2; j++)

y = (float)rand();
printf(" %f", y);

}

printf("\n");

srand(1);

a=rand();

b=rand();

printf("The next two random numbers are %d and % d.\n", a,b);
system("pause");

Answer:

36.000000 634.000000 56.000000 76.000000

36.000000 634.000000 56.000000
The next two random numbers are 36 and 634.
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Part 3 — The programming model(16 marks)

For the program on the following page, show howdtetents of the working memory are changed by
the execution of the program. Values are to berdsd within the boxes (which represent assigned
memory. These boxes are labeled according to thabka name with which they are associated.
Addresses of the variables are given within brag;kehere possibly needed. Record successive
assignments to a variable as follows:

Variabte name | 2, 6, A, 10

That is, new data values “overwrite” old valuesia$signed memory” boxes are missing, add them as
necessary, labeling each with its variable name.

Finally, on the terminal screen below, show thepatibf the program, i.e., what is printed on the
screen.

=% C:\Schriemer\Teaching\GNG1106v200.... [H[=| 3

is B
|

is

is
is
is
The ansuwer 16.
Press any key to continue . . .




Program Memory

Working Memory

#include <stdio.h>
#define POINTS 5

int correct(int [], int);

void main()

{

int temp[POINTS], answer, ctr;

temp[0] = 1,

temp[l] = 3;

for(ctr=2; ctr <= POINTS-1, ctr++){
temp[ctr] = temp[ctr-1]+ templctr-2];}

answer = correct(temp, POINTS);

printf("The answer is %d.\n", answer);

system("pause"); - |

/

int correct(int data[],int max)
{
inti, sum;
sum = 0;
for(i=0; i<=max-1; i++)
{
data[i]=data]i]-i;
printf("data[%d] is %d.\n",i,datali]);
sum = sum + data[i];

}

return sum; - —
}

temp
(10226) ,1 1
(10230)|| &, =
(10234)|| A, 2
(10238)|| 7, ¢
(10242) T
ctr ,2/, ,g, /‘r, 3
answe 16
data 1022¢

max | 5§ i gf,/(,/é/‘?,/zh
sum | B, £./8./5./9, 1




Part 4 — Problem Solving(20 marks)

You are to complete a portion of a software progthat can find the real roots of polynomials up to
degree 3:

f(x) =a,x’ +ax* +a,x+a,.

The user shall provide the coefficients of the polyial and the start/end of the search interval.

The program shall find the real roots in the iném@and prints them on the screen. Pseudocode for ma
and the two relevant subprograms is given below &@ to provide ONLY the C code for the main
program, NOT the subprograms (these are for re¢erenly). You code should include all necessary
statements, including function prototypes and contse

main

Read values inte al, al, a2, a3

Read values inte begin, end

Read value into subinter

Wssign (end-tiegin ) [subinter ta n

WUssign O te ctr

Repeat while ctr is nat equal to n
Wssign stat+(cte*subiinter ) te ak
Wssign stant+(cte+1 ) ¥subinter to bR

Wssign end to Gf

find_noot(ak, bk, al, al, a2, a3)
Jncrement ctr

find_noot(end, end, al, al, a2, a3)

find_noot(left, night, al, al, a2, a3)
Wssign paly(left, al, al, a2, a3) to func_Cleft
Ussign pely(right, a0, al, a2, a3) te func_right
It func_left X func_xight is less than 0.0001 and barger than -0.0001
if func_left is smaller than 0.0001 and larger than -0.0001
Puint “U noot exists at ”, func_left
Otheuvise
if func_left X func_night is smaller than O
Puint “U woat exists at”, (vight+Lleft)[2

pely(x,al,al, a2, al3)
Wssign al*a*a*a te fa
Wssign fa+(al*a*x) to fx
Wssign fat+(a2%x)+a3 te fa
Return fa



Answer:
/**************************************************

File: poly3root.c

Coder: Henry Schriemer, 123456

Date: 25 February 2008

This program determines the real roots of polynomia
third order, given the input coefficients and scan
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#include <stdio.h>
#include <math.h>

[*Function prototypes*/

void find_root(float, float, int, int, int, int);
float poly(float, int, int, int, int);

void main()

{

[*Variable declaration*/

int a0, al, a2, a3, n, ctr;

float begin, end, subinter, ak, bk;

[*Parameter entry by user.*/

printf("Enter the four polynomial coefficients:");
scanf("%d%d%d%d", &a0, &al, &a2, &a3);
printf("Enter the scan interval begin and end poin
scanf("%f%f", &begin, &end);

printf("What subinterval size would you like to us
scanf("%f", &subinter);

/*Number of subintervals to search for roots.*/
n=ceil((end-begin)/subinter);

[*Check for root in each subinterval, sequentially
ctr=0;
while(ctr!'=n)

{

ak=begin+(ctr*subinter);

bk=begin+(ctr+1)*subinter;

if(bk>end){

bk=end;}

[*Function call to check for root in particular

find_root(ak, bk, a0, al, a2, a3);

Ctr++;

}
[*Check to see if the end of the scan interval is
find_root(end, end, a0, al, a2, a3);
system("pause");
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