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READ THE FOLLOWING INSTRUCTIONS BEFORE STARTING:
1. Answer all questions in the answer booklet provided.

2. The answer booklet has an extra page at the end. If you need extra space for any question make
a CLEAR note and put your work on the extra page.

3. There are six questions. Be sure that you find all of them.
4. Do not ask a question unless you believe that you have found a mistake in the exam paper.
Exam questions will not be explained, and no hints will be given. You are limited to one

question (unless it turns out there was in fact a mistake in the exam paper).

5. #include statements are not required.




Question 1 (10 Marks)
a) Given the following function:
int func (int &a, int b) {
int c;

a="7;Db

= 9; c¢c = 10;
return c¢c * 5;

}

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

cout << a << " " K Db <K<K " " K¢ <K endl;

b) What would be output if the following code were executed?

if ((a < 6) [| (c !'=9)) {
b++;
}
if ((d == 0) && (a != 8)) {
b += 2;
}
cout << b << " " << d/ 2<<""<k<d$% 4 << endl;

¢) What would be output if the following code were executed?
int i, 9;

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

for (j 1; 3 <= 3; j++) |
if (3 <= 1) {
cout << 1 << ", K< g o< "y
}

}
}

cout << endl;

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

int a = 5; double b = 2.439;

cout << setiosflags (ios::fixed | ios::showpoint) << setprecision(2)
<< setw(4) << a << setw(8) << b << endl;



Question 2 (10 Marks)
a) After the execution of the statement below, what is the range of possible values for variable x?

double x;

x = 4 *rand() / (MAX RAND + 1.0) + 3;
b) Write a statement that assigns a randomly chosen value between 2 and 8 (inclusive) to variable y. Each possible value
should be equally likely.

inty;
¢) Write code that adds up all of the values stored in array data and stores the result in variable sum. Be sure to declare any
additional variables that you might require.

double data[20], sum;

d) Write an expression that evaluates to true if the value stored in variable z is evenly divisible by 5 and to false otherwise.

int z;

Question 3 (16 Marks)

Write a function that accepts an array of integer values and the number of values in this array. It should return true if any of
the values in the array is the square of one of the other values, and false otherwise

examplel:

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

example2:

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

Note "other values". Having a "1" somewhere in the array does NOT guarantee a true result.
Your function must be consistent with the sample call below:

int values[20];

if (checkForSquares (values, 20)) {
.... // one of the values is the square of one of the other values

H
Question 4 (24 Marks)

File "data.txt" is supposed to contain between 10 and 100 integer values (inclusive of these limits) and all of the values are
supposed to be different (i.e. there should not be any duplicate values). Write a program that reads this file and verifies that it
is valid. Your program should terminate after having output exactly one of the following messages:

"File cannot be opened"

"File contains bad data"

"File contains too many values"

"File contains too few values"

"File contains at least one duplicate value"
"File is OK"



Question 5 (16 marks)

In many applications it is convenient to represent the days of a year using "day numbers". January 1st is day 1, January 2nd is
day 2, and so on through December 31st which is either day 365 (if the year isn't a leap year) or day 366 (if it is).

Write a function that, given year and a day number, "returns" the corresponding month (January = 1, etc.) and day of the month
(1 = first day of month, etc).

Example: If your function is given 2007 as the year and 32 as the day number it should "return" 2 as the month and 1 as the
day of month (the day number corresponds to February 1st).

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

int daysInMonth (int month, int year); // month = 1 means January, etc.
You can just use this function in your function. You DO NOT have to write it.
Your function must be consistent with the following sample call:

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

cin >> year >> dayNumber;

getMonthAndDay (year, dayNumber, month, dayOfMonth);

cout << "That is day " << dayOfMonth << " of month " << month);

Question 6 (24 Marks)

Suppose an array containing the number of sick days taken by the employees of a company. The first array element contains
the number of sick days taken by the first employee, the second element the number of sick days taken by the second
employee. You are to write a function that takes this information and outputs a table like that shown below:

Sick Days Employees
0 to 3 20

4 to 7 11
8 to 11 3

12 to 15 6

16 to 19 4

20 or more 7

The sample table has six entries and the "bands" are 4 wide. This need not be the case.
Your function should accept

the array containing the data

the number of employees (i.e. the number of values in this array)
the number of table entries required (maximum 12)

the width of the "bands" to be used

It must be consistent with the sample call below.

/I "sickDays" is the data array, "employees" is the number of employees
/I in this case the table is to contain 6 entries and the bands are to be 4 wide
produceTable (sickDays, employees, 6, 4);



ECOR 1606 Final Exam Crib Sheet

CONTROL STRUCTURES

simple
if:
if (boolean exp) {
statements [/ body
}
if-then-else:
if (boolean exp) {
statements [/ true part
} else {
statements [/ false part
}
multi-way if:
if (boolean exp) {
statements [/ part 1
} else if (boolean exp) {
statements [/ part 2
} else if (boolean exp) {
statements [/ part 3
... /l'and so on
} else {// an else part is
optional
statements /| else part

}

while loop (pre-test):

while (boolean exp) {
statements [/ body

}
do-while loop (post-test):
do{
statements [/ body
} while (boolean exp);
for loop:
for (expl; exp2; exp3) {
statements [/ body

}

is equivalent to:
expl,
while (exp?2) {
same statements
exp3,;
}
break statement:
break;
— causes an exit from the enclosing loop.
continue statement:

continue;

— sends control back to the top of the enclosing loop.

CALL BY ...
int sample (int a, int &b int c[]);

“a” is call-by-value (just like a regular variable but given
a value when the function is called).

“b” is call-by-reference. all operations on “b” actually
operate on the variable supplied.

c” is call-by-reference. all operations on “c” actually
operate on the array supplied.

ARRAYS

/l sample declaration
int a[4] ={a1, 2,4, 12}

/I typical use

sum = 0;

for (i=0; i < array_size; i++) {
sum += a [i];

}

/] typical function
void write_array(int a[], int n) {
inti;
for (i=0;i<n;i+t+){
cout << g[i] << endl;

MODEL PROGRAM

#include <iostream>
#include <cmath>
#include <iomanip>

using namespace std;

int add(int x, int y) {
int result;

result = x +vy;
return result;

int main() {
inta, b, ¢;
cout << “Enter two values: ;
cin >>a>>b;
c = add(a, b);
cout << “The answer is “ << ¢ << end|;
system(“PAUSE”);

return O;



EXPRESSIONS

< is less than

. % modulus (gives remainder from division)
> is greater than

<= is less than or equal to X++ means “use value of X, then increment X”

>= s greater than or equal to X-- means “use value of X, then decrement X”

== isequal to ++X means “increment X, then use new value”
= isnotequal to --X means “decrement X, then use new value”
[| OR (either side is true) X +=Y isequivalent to X =X + (Y)

&& AND (both sides are true) (same idea for -=, *=. and /=)

I NOT (changes true to false, false to true)

INPUT (use iostream, fstream)

ifstream xin; // declares an input stream object (for reading files)

xin.open(string);// attaches the input stream object to the file specified

xin >> resetiosflags(ios::ws);  // turns off whitespace skipping when reading characters

xin >> setw(size_of_char_array) >> string; // prevents overflow when reading strings

xin.fail()// returns true if the stream is in the failed state (something’s gone wrong)

xin.eof() // returns true if the program has tried to read past the end of the file

xin.clear() // resets the failure flag

xin.ignore(count, ch);  // discards input characters until “count” characters have been discarded
// or character “ch” has been discarded (whichever comes first)

xin.get(array, size, ch); // copies input characters into character array “array” until “size — 1”
// characters have been copied or character “ch” is seen. in the second
// case character “ch” is not read.

xin.get(); /I gets the next input character

xin.getline(array, size); // copies the next line of input (everything up to the next ‘\n”) into the
// character array supplied. the ‘\n’ which ends the input process is
// discarded. at most “size — 1” characters will get read (if the line is
// too long to be read, the extra characters are just left in the pipeline)

OUTPUT (use iostream, fstream, iomanip)
ofstream xout; // declares an output stream object (for reading files)
xout << setiosflags(ios::fixed|ios::showpoint); // forces use of non-scientific notation and the display of zeroes
// to the right of the decimal point. this remains in effect until changed.

xout << setprecision(value); // selects the number of digits to be displayed to the right of the decimal point
// when outputting double values. the choice remains in effect until changed.
xout << setw (value) << ... // indicates that the next value output is to occupy the specified number of
// columns. a one shot deal — affects only the next value output
xout << setfill(ch); // selects the fill character to be used when padding output values to a specified width.

// the choice remains in effect until changed.

LIBRARY FUNCTIONS

double fabs(double x); returns the absolute value of “x”, for real numbers
int abs(int x);  returns the absolute value of “x”, for integers

double log (double x)  natural log (log base ¢)

double log10(double x) log base 10

double exp(double x)  returns “e” to power of “x”

double sqrt(double x)  returns the square root of “x”

double pow (double x, double y); returns “x” to the power of “y”
double sin(double x);  returns the sine of “x” (note: “x” is in radians)
double cos(double x); returns the cosine of “x” (note: “x” is in radians)
double asin(double x); returns the inverse sin of “x” (in radians)

double acos(double x); returns the inverse cosine of “x” (in radians)
double sinh(double x); hyperbolic sin

double cosh(double x); hyperbolic cosine



