COSC 181 - Foundations
of Computer Programming
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/ Initializing Classes with \
“Constructors”
# $
% &
(G &) )
+1
- 18 - .
// 1 0//
LFY - 3 cr e/
()3# 84
§ )




4 N

How do we do this?

#§ 41 83 4
- 1 1
9
Cv1o1
) * 1ons
< [

What you didn’t know
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/ Updated Class Diagram

Now with Constructor

\

CraeBook
opepipey ey

S TRl S T
e L L]
e | B

® el g

V24 2?2 - 1 17 2




/

Placing a class in a separate file
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Using “header” files
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See Fig 3.9 and Fig 3.10
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/ Seperating Interface from

Functionality
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Fig 3.13
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Welcome to Chapter 4

In this chapter you will learn:
Basic problem-solving techniques.
To develop algorithms through the process of top-
down, stepwise refinement.
Touse the ifand if...elseselection statements
to choose among alternative actions.
To use the whi le repetition statement to execute
statements in a program repeatedly.
Counter-controlled repetition and sentinel-controlled
repetition.
To use the increment, decrement and assignment
operators.
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More UML
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Control Structures (Con’t)
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What Constitutes Code?
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Review - The if Statement
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®if ( grade >= 60 )
cout << '"'Passed";
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/ Activity Diagram with if
statment
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/ iT.else Double-Selection
Statement
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if ( grade >= 60 )
cout << "Passed";
els

e
cout << "Failed";
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Updated Activity Diagram
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Indentation Practices
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if ( grade >= 60 )

cout << "Passed";
cout << “ Good Job” << endl;

cout << "Failed";
cout << “ Try Again” << endl;




/Another Double-Selection \
Statement
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Nesting Selection Statements
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B= I*
" If student's grade is greater than or equal to 90
Print A"
El

se
If student’s grade is greater than or equal to 80
rint “B”

Else
If student's grade is greater than or equal to 70
Print “C"
Else
If student's grade is greater than or equal to 60
Print “D”

Else
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If...else continued

if ( studentGrade >= 90 )
AT

cout << "A";
else if (studentGrade >= 80 )

cout << "B";
else if (studentGrade >= 70 )

cout << "C";
else if ( studentGrade >= 60 )

cout << "D";
else

cout << "F
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A Common Mistake
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Answer:
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®if (x>5)

if (y>5)
cout << "x and y are > 5";

else
cout << "x is <= 5";

- if
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More on If - Else
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® if ( studentGrade >= 60 )
cout << "Passed.\n";
else

cout << "Failed.\n"; R .
cout << "You must take this course again.\n";

H + [
cout << "You must take this course again.\n";
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Try It

H * 1

$
A K 1
fepe 8

5

% ifP &

D) io e

5 D) ) =
P >

4 N

while Repetition Statement
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®int product = 3;
while ( product <= 100 )
product = 3 * product;

What will product equal when the loop stops
executing?
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What does this example do?

B= 1*
®int product = 3;

while ( product <= 100 )
product = 3 - product;
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While Loop Review
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Common Error - #1
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In-class Exercise
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/ Formulating Algorithms:
Counter-Controlled Repetition
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A class of ten students took a quiz. The grades
(integers in the range 0 to 100) for this quiz are
available to you. Calculate and display the total of
all student grades and the class average on the quiz.
*

Formulating Algorithms: Counter-
Controlled Repetition (Cont.)
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Pseudocode

Set total to zero
Set grade counter to one

While grade counter is less than or equal to ten
Prompt the user to enter the next grade
Input the next grade
AAdd the grade into the total
/Add one to the grade counter

CmNo 0 s wN R
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Set the class average to the total divided by ten
Print the total of the grades for all students in the class
Print the class average
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Adding the Interface

/7 Fig. 4.8: GradeBook.h
” of class that a class average.
// Nember are defined in PP

#include <string> // program uses C++ standard string class
using std::string;

4/ GradeBook class definition
class GradeBook
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public:

11 GradeBook( string ); // constructor initializeg Function determineClassAverage
12 void setCourseName( string ); // function to_sd implements the class average algorithm
13 string getCourseName(); // function to described by the pseudocode

14 void displayMessage(); // display aWelcome 5

15 woid determineClassAverage(); #7 averages grades entered by the user

16 private:

17 string courseName; // course name for this GradeBook

18 }; // end class GradeBook /

Adding the Functionality - Part 1

31 // function to retrieve the course name

32 string GradeBook: :getCourseNane()

33 g

34 return courseName;

35 3 // end function getCourseName

36

37 4/ display a welcome message to the GradeBook user
38 void GradeBook: :displayNessage()

39 {

40 cout << "Welcome to the grade book for\n" << ) << v

a1 << endl; Function determineClassAverage
42} 4/ end function displayMessage implements the class average algorithm
43 described by the pseudocode

44 4/ determine class average based on 10 g by user

45 void GradeBook: :determineClassAverageQ -

46 { Declare total variable

i of grades entered by user
48 int gradeCounter; {/ number of the grade to be entered next

50 int average; // average of grades

Declare counter variable
gradeCounter




71} #/ end function

Adding the Functionality - Part 2

/7 Initialfzation phase ____________{ inj
1] /7 initialize total

=u 4 loop

ize total variable total to O |

Initialize counter variable

1/ processing phase gradeCounterto 1
:""' L a0 > 10 o Continue looping as long as
cout << “Enter grade: *; // pronpt for input | 9radeCounter’svalue is
cin >> grade; // input next grade less th:
total = total + grade; +/-add-grade—to oAl Add the current grade to total

3} 7/ end while * “W counter by 1, which

causes gradeCounter to
4/ termination phase exceed 10 eventually

= total / 10; 4L division yi -
e w Perform the averaging

77 display total and average of grades calculation and assign its
cout << "\nTotal of all 10 grades is " << totg result to the variable
cout << “Class average is “ << average << end| average

-

Main Function

1 4/ Fig. 4.10: fig04_10.cpp

2 /7 Create GradeBook object and invoke Its determineClassAverage function.
3 s#include -h" /7 WInclude of class GradeBook
4

int mainQ
€

7 7/ create GradeBook object myGradeBook and
8 77 pass course name to constructor
° “CS101 Co+ >

11 myGradeBook.displayMessage(): // display welcome message

12 myGradeBook.determineClassAverage(): 7/ Tind average of 10 grades
13 return 0; // indicate successful termination

14 3 47 end main

Welcome to the grade book for
CS101 C++ Programming

Total of all 10 grades is 846
Class average is 84

Important Details
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/Formulating Algorithms: \
Sentinel-Controlled Repetition
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Develop a class average program that
processes grades
for an arbitrary number of students each time
itis run.

/ Example of Using a Sentinel \
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