Question 1
a) Given the following function:

int func (int &, int b) {

int c;
a=7; b=9 c¢ = 10;
return c * 5;

}

What would be output if the following code were exted?
int a =12, b =4, ¢c = 6;
a = func (b, ¢);

cout << a << " " << b <" " << ¢ << endl;

b) What would be output if the following code wepescuted?

int a=8 b=7 ¢ =10, d = 15;

if ((a<6) || (c!=29)) {

b++;
}
if ((d ==0) & (a != 8)) {

b += 2;
}

cout << b <<" " << d/ 2<<" " << d %4 << endl;
c) What would be output if the following code wepeecuted?
int i, j;

for (i =1;, 1 <=3; i++) {

for (j =1; j <=3; j++) {
cout << i << "’ "L J << " u;
}

}

}

cout << endl;

d) Show exactly what would appear if the followirgre were executed. Use # to represent blanks.



int a =5; double b = 2.439;

cout << setiosflags (ios::fixed | io0s::showpoint)
<< setprecision(2) << setwm4) << a << setw(8)
<< b << endl;

Question 2

a) Write a single output statement that will pdouble variableg andy, as follows: Each variable is to
be output on its own line, rounded to 3 decimatesa and each is to take up 10 spaces of outpilnt, wi
leading Os if not all columns are required. Faaraple, if x contains 3.1278 and y contains 1004,
output would be:

000003. 128
001000. 100
Note that your code must work fall x andy -- the above is just an example.

b) Write code that adds up all of the values stanestraydata and stores the result in varialsien. Be
sure to declare any additional variables that yaghtrrequire.

doubl e dat a[ 20], sum

c) Write anexpression that evaluates to true if the value stored inatda z is evenly divisible by 5 and
to false otherwise.

int z;
Question 3

Write a function that accepts an array of integdugs and the number of values in this arrayhdu&l
return true if any of the values in the array is flgquare of one of trether values, and false otherwise

examplel:
the array contains { 4, 5, 9, -3, 25,17 }
the function should return true (25 =5 squaged,-3 squared)

example2:
the array contains { 4, 5, 12, -3, 24, 17,1}
the function should return false (none of the galare the square of one of ttker values)

Note the bther values". Having a "1" somewhere in the array dd@3 guarantee a true result.

Your function must be consistent with the samplelzow:

i nt val ues[20];
i'f.'(éheckFoquuar es (values, 20)) {

. /1 one of the values is the square of one of the other val ues
}



Question 4

File "data.txt" is supposed to contain betweend E00 integer values (inclusive of these limitsj all
of the values are supposed to be different (ieretishould not be any duplicate values). Writeogam
that reads this file and verifies that it is validour program should terminate after having ougactly
one of the following messages:

e "File cannot be opened"

e "File contains bad data"

e "File contains too nany val ues”

e "File contains too few val ues"”

« "File contains at |east one duplicate val ue"
e« "Fileis X"

Question 5

In many applications it is convenient to represbatdays of a year using "day numbers". Janudrg1s
day 1, January 2nd is day 2, and so on throughrleee31st which is either day 365 (if the yeartian'
leap year) or day 366 (if it is).

Write a function that, given year and a day numtreturns” the corresponding month (January =d.) et
and day of the month (1 = first day of month, etc).

Example: If your function is given 2007 as theryaad 32 as the day number it should "return” thas
month and 1 as the day of month (the day numbeesponds to February 1st).

Assume that somebody else has provided you witimetibn that returns the number of days in a month.
The prototype for this function is

int daysinMonth (int nonth, int year); // nonth = 1 nmeans January, etc.
You may use this function in your function. YB® NOT have to write it.
Your function must be consistent with the followisgmple call:

cout << "Enter year and day nunber: ";

cin >> year >> dayNunber;

get Mont hAndDay (year, dayNunber, nonth, dayOf Month);
cout << "That is day " << dayOFMonth << " of nonth " << nonth);

Question 6

a) Write the implementation of a function which ets a number of weeks, days, and hours (all gmee
integers) and returns the corresponding numbeowoifsh(also an integer). For example, 1 week, 3day
and 2 hours is 218 hours. Read the notes below.



b) Write the implementation of a function which epts a number of hours (an integer) and “returng” t
corresponding number of weeks, days, and hourghfaljers). For example, 218 hours corresponds to

1 week, 2 days, and 2 hours. Read the notes below.

Notes:

1. Comments and proper indentation are required fbnfarks.

2. Are there any invalid integer inputs to deal with?

* You may choose how you deal with these, if appleab

3. You may choose the name for each function, asasethe return type, and the number and type of

parameters.
* Make sure that you demonstrate good programmingfipeain all of your choices.

4. Give a brief explanation of your choices (as paes@ and 3) below each function.

Question 7

a)

b)

Write a function callechumOccurrences which accepts an array of integers, its size,aandlue, and
returns the number of times that value appeatsaratray. Assume that all input values are val@l (i
no error checking is needed on the array or i)sicomments and proper indentation are required
for full marks.

For example, if an array of size 10 contained 2,34, 2, 1, 2, 4, 3, 5, 4 }, then the value 2 os@ir
times. (Also, the value 1 occurs 2 times, the@&wccurs 1 time, and the value 7 occurs 0 times.)

Write a void function calledhostCommon which accepts an array of integers and its size, a

“returns” the element that occurs most often, dredntumber of times that it appears in the arrdy. |
there is a tie for the most common element, arth@imost common elements may be returned. Your
solution must make use of (i.e. call) the funciiompart (a) for full marks. Again, you may assume
that all input values are valid (i.e. no error dkieg is needed on the array or its size). Commants
proper indentation are required for full marks.

For example, for the array above, the most fredqu@aturring values are 2 and 4, and each occurs 3
times. ThusnostCommon would “return” either 2 or 4 as the most commaenetnt, and 3 as the
number of times it appears.

Question 8

What will be output by the following program?

int alpha (int x, int &) {

}

cout << "PEAR " << X + y << endl;
x =17; y = 3;
return x / y; // be careful

void beta (int x[], int n) {

Il

x[n] = x[0];

conti nued on next page



int min () {

int a=17, b=7, ¢ =10, d =0,
3

i j, data[5] ={ 0, 5 4 3, 81}, t =2
bool flag = true;
for (i =1; i <5; i+=2) {
t *= data[i];
}
b = alpha (a, c¢);
cout << "APPLE " << a %5 << " " << b <<<" " << <" "
<< t << endl;
i = 1;
do {
d += datali];
if (d>15]] i == 3) {
flag = fal se;
}
=0 o+ 1
} while (flag);
bet a(data, 3);
cout << "ORANCGE " << d << " " << | << " " << data[3] << endl;
for (i =12; i > 10; i--) {
for (j =1; j <3; j++) {
cout << "MELON " << | << " " << << endl;
}
}
systen("PAUSE"); return O;
}
Question 9

This question involves converting a flowchart ithie corresponding C++ code.
You are NOT required to produce the program frant&wo to declare any variables. Simply translate
the logic represented by the flowcharts into C+deco
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Question 10

Functionzeta is defined as follows:

eta(n) = 1 O 1 O 1 O 1
1-@/k)? 1-(@1/k,)? 1-(Uky)? ~ 1-@/k,)?

wherek,, k,, ks,..k,are the prime numbers that are >= 2 andr=

examples:
1
zeta(=——
@ 1- (1/2)?
zeta(7) = 1 1 1 1

0 0 0
1- 1/2)2 1- /3% 1- (/5?2 1- (1/7)?

Write a function that, given some integefguaranteed to be >= 2) computes and retzatagn). You
may assume that you have been given and can mala asunction that determines whether or not a
number is prime. You doot have to write this function. This function isleal "isPrime". It takes an
integer as a parameter, and returns true if tlegentis prime, and false otherwise, i.e. its pygietis:

bool isPrime (int num; // returns true if and only if "nunmi' is prinme

Question 11

Environment Canada has a program that procesdggetaperatures. It includes the variable declareti
given below.

const int MAXDAYS = 100;

doubl e tenperat ures[ MAXDAYS], ni nTenperat ure;
i nt actual Days, | ongest Col dSnapDuration, |ongest Col dSnapStart;

Part |

Part of the program involves finding the lowest pemature. The code is as follows:

m nTenperature = findM ni muniTenper ature (tenperatures, actual Days);
cout << "The lowest tenperature is " << minTenperature << endl;

Unfortunately the code for functidn ndM ni mumrenper at ur e has been lost. Save the day by
writing this function. You should be able to wonlkt@verything you need to know.

Part 11

The program also deals with cold snaps (one or mamgecutive days all having a temperature beld@dw -1
degrees). The relevant code is given below:



fi ndLongest Col dSnap (tenperatures, actual Days,
| ongest Col dSnapDur ati on,

| ongest Col dSnapStart);
if (longestCol dSnapDuration == 0) {

cout << "There were no cold snaps." << endl;
} else {

cout << "The longest cold snap started on day " <<
| ongest Col dSnapsSt ar t

<< " and lasted for " << | ongest Col dSnapDuration << "

days." << endl;

}

Functionf i ndLongest Col dSnap is missing and you must write it as well. If taer number of
equally long cold snaps, any one of them may beeamas the longest cold snap. As the output is
intended for humans, the first day for which thisreemperature data is day one (and not day zefol
should be able to work out everything else you rtedahow from the declarations and code supplied.



