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Please bring your programs to the tutorial!

Exercise 1.1
What is the output ot the following C program:

#include <stdio.h>
int main( void ) {
int n=12;
int ¢c=0, r=0, s=1,
while (s <n){
c=c+1,
S=r+s;
r=s-r;
printf("c = %d \t r = %d \t s = %d\n", c, r, S);
}
printf("The result is %d.\n", c);
return O;

}

Describe what this program does, and add assertions in particular for the loop invariant!

Solution Hints

-~ =N = = =
L1 T | T I I B
G wNPEF -

L1 T | T | 1 O { B

= 00 UlwN PP

n nononoonon
w

OO0 0000
1 | T I | I 0
OOk, WNPE

(o]

r' =
The result is 6.

With fib, = 0andfib, = 1, we have the following invariant:
r=fib, O s=fib,,
So the program calculates the index of the largest Fibonacci number not greater than

For assertions, define a separdtdunction just like thesquare function in class.



Exercise 1.2 — ASCII Art (35% of Midterm 1, 2003)

Designand implement a C program that asks the user for a triangle height and then produces an
ASCll-art isosceles triangle consisting of asterisks in the following way:

2S> ./triangle
Enter the desired triangle height: 4

*

* k%
* Kk k k%
kkkkkk*x

2S> ./triangle
Enter the desired triangle height:

*

* k%
*kkkk
kkkkkk*
kkhkkkkkkk*k
kkkkkkkkkk%x
kkhkkkkkkkkkkkx

7

Assume that the user will input only numbers! Do not use arrays!

Solution Hints

Only numbers includes non-positive (or at least negative) numbers for which the triangles make no

sense — this has to be caught.
My Design:
* Input a positive numbédreight

* Loopheighttimes; each time printing

— spaces and asterisks as necessary in two subloops,

— and a newline

»  Keep two counters progressing in parallel: one for spaces, and one for asterisks. The one for
spaces can conveniently be used to control the loop.

»  Separately print newlines for beginning and end

#include <stdio.h>
int main()
{
int height=0, width =1, k;
while (height < 0)
{ printf ("Enter the desired triangle height:");
scanf ("%d", &height );

/* non-positive input leads to re-prompt */

}

printf("\n"); /* empty line in the beginning */
while ( height > 0)

{

[* Invariant:

* height is the number of lines still to be printed



* (height - 1) is the number of spaces required at the
* beginning of the first remaining line
* width is the number of asterisks to be printed
* in the first remaining line
*/
for (k = 1; k <height; k++) printf (" ");
for (k =0; k <width; k++) printf ("*");
printf("\n");
width +=2;
height —=1;
}
printf ("\n"); /* empty line at the end */
return O;

}

Exercise 1.3

Section 23 (reproduced below) of the Canadian Charter of Rights and Freedoms (part of the
constitution of Canada, availabletatp://laws.justice.gc.ca/en/const/annex_e.html#l), defines the

rights of parents to have their children receive school instruction in one of the two official languages
of Canada.

Design and implement a C program that asks the user a series of questions, beginning with
“Which language do you want your child to receive school instruction jPid finally prints out
information whether the user has the right to this.

(For the purposes of this exercise, it is acceptable if your program uses only English interaction.)



23. Minority Language Educational Rights

(1)

(2)

3)

(Language of instruction) Citizens of Canada

(a) whose first language learned and still understood is that of the English or F
linguistic minority population of the province in which they reside, or

(b) who have received their primary school instruction in Canada in English or Frenc
reside in a province where the language in which they received that instruction
language of the English or French linguistic minority population of the province,

have the right to have their children receive primary and secondary school instruction
language in that province.

(Continuity of language instruction) Citizens of Canada of whom any child has receiv
or isreceiving primary or secondary school instruction in English or French in Canada
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the right to have all their children receive primary and secondary school instruction in the

same language.

(Application where numbers warrant) The right of citizens of Canada under subsectic
(1) and (2) to have their children receive primary and secondary school instruction
language of the English or French linguistic minority population of a province

(a) applies wherever in the province the number of children of citizens who have
a right is sufficient to warrant the provision to them out of public funds of mino
language instruction; and

(b) includes, where the number of those children so warrants, the right to have
receive that instruction in minority language educational facilities provided oy
public funds.
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