UAH CPE 112
The Payroll Program

Loop Revisited

cin >> enpNum
noreData = (enpNum ! = 0); /1 Initialize flag

whi | e (noreDat a)
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Looping Subtasks

e Counting
e Summing
« Keeping Track of a Previous Value

{
cin >> enpNum /1 Get the next
/1 enpl oyee nunber
noreData = (enpNum!= 0); // Update the flag
/1 accordingly
}
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Counting
count = 0; /1 Initialize counter
cin.get(inChar); /1 Read the first character
while (inChar !'="*.")
{
count ++; /1 Increment counter
cin.get(inChar); Il Get the next character
}
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Another Summing Example
count = 0; /1 Initialize event counter
sum = 0; /1 Initialize sum
| essThanTen = true; /1 Initialize flag
while (lessThanTen)
{
cin >> nunber; /1 Get the next val ue
if (nunber %2 == 1) /1 1s the val ue odd?
{
count ++; /1 Yes — Increnment counter
sum = sum + nunber; /1 Add val ue to sum
I essThanTen = (count < 10); // Update flag
}
}
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Summing
sum =
count 1; /1 Initialize count
while (count <= 10)
{
cin >> nunber; /1 Input a value
sum = sum + nunber; /1 Add the value to
count ++; /1 the sum
}
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Recognizing Two
Character Sequences
M
/1 Not Equal Count program
/1 This programcounts the occurrences of "!=" in a
Il data file
M
#i ncl ude <i ostrean>
#i ncl ude <fstrean» Il For file I/0
using nanespace std;
int main()
{
int count; /1 Nunber of != operators
char prevChar; /1 Last character read
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Recognizing Two

Character Sequences

char currChar; /1 Character read in this |oop
/1 iteration
ifstreaminFile; /] Data file

inFile open("nyfile.dat"); /1 Attenpt to open
Il input file
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More Recognizing Two

Character Sequences

count = 0; /1 Initialize counter
inFile. get(prevChar); // Initialize previous value
inFile.get(currChar); // Initialize current value

while (inFile) // Wile previous input succeeded...

{
if (currChar == '=" && // Test for event
prevChar == "1")
count ++; /1 Increment counter
prevChar = currChar; /1 Repl ace previous val ue
11 with current val ue
inFile.get(currcChar); Il Get next value
}
Electrical and Computer 8oz
UAH CPE 112

How to Design Loops

¢ Points to Consider
— What is the condition that ends the loop?
— How should the condition be initialized?
— How should the condition be updated?
— What is the process being repeated?
— How should the process be initialized?
— How should the process be updated?
— What is the state of the program on exiting the loop?

if (linFile) /1 Was it opened?
{
cout << "** Can't open input file **" // No—print
/1 message
<< endl ;
return 1; /1 Term nate
/1 program
}
70f 23
Electrical and Computer
UAH L. CPE 112
Recognizing Two Character
Sequences (The End)
cout << count << " I= operators were found."
<< endl ;
return 0;
}
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Is ThisaWell-Formed Loop?
commaCount = 1;
cin.get(inChar);
while (inchar !'= *\n")
{
if (inChar == *,")
conmmaCount ++;
cin.get(inChar);
}
cout << commaCount << endl;
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Is ThisaWell-Formed Loop?
- No, So Fix It
commaCount = 0;
cin.get(inChar);
while (inchar !'= *\n")
{
if (inChar == *,")
conmmaCount ++;
cin.get(inChar);
}
cout << commaCount << endl;
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Nested Logic

cin.get(inChar); Il Initialize outer |oop

while (cin) /1 Quter |oop test

¢ comaCount = 0; Il Initialize inner |oop

/1 (Priming read for outer
/1 loop also primes this one
while (inChar !'="\n") // Inner |oop test
{
if (inChar == *,")
commaCount ++;
cin.get(inChar); // Update inner |oop condition
}
cout << conmaCount << endl;
cin.get(inChar); // Update outer loop condition

}
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Another Nested Loop Example

cin >> starCount;
while (cin)
{
I oopCount = 1;
while (1oopCount <= starCount)
{
cout << ‘*7;
| oopCount ++;
}
cout << endl;
cin >> starCount;
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Problem-Solving Case Study

« Problem: You are asked to compute the average
salaries for male and female employees of a
company.

¢ Input: A file, incFile (i f st r eam), of floating-
point salary amounts (f | oat ), one per line,
preceded by ‘F' or ‘M’ (char).

¢ Output: All the input data. The number of females
(i nt), average income (f | oat ). The number of
males (i nt ), average income (f | oat)
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}
cout << “Coodbye” << endl;
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Problem-Solving Case Study
(Continued)

¢ Discussion: There are three main steps
— Process the data, counting and summing the salary
amounts for each sex
— Compute the averages
— Print the calculated results
¢ Assumptions: Thereis at least one male and one
female among all the data sets. The only gender
codesinthefileare ‘M’ and ‘F' — any other codes
are counted as ‘M’ .
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/1 1ncomes program

/1 This programreads a file of income anpbunts

/1 classified by gender and conputes the average

/1 income for each gender

J R R R R R R T Y

#i ncl ude <i ostrean>

#i ncl ude <i omani p> /1 For setprecision()
#i ncl ude <fstrean» Il For file 1/0O
#include <string> /1 For string type

using nanespace std;
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Problem Solving Implementation
int main()
{
char sex; /1l Coded 'F = female, 'M = nale
int femal eCount; // Nunber of female inconme anounts
int mal eCount ; /1 Nunber of male income anounts
fl oat anmount ; /1 Amount of incone for a person
fl oat f emal eSum /1 Total of fenale incone anmpunts
fl oat mal eSum /1 Total of nale income anounts
float f emal eAver age; Il Average female incone
float mal eAver age; /1 Average mal e income
ifstreamincFile; /1 File of incone anounts
string fil eNane; /1 External nane of file
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Problem Solving Implementation

cout << fixed << showpoi nt /1 Set up floating pt.
<< setprecision(2); 11 out put format

/1 Separately count females and males, and sumincones

/1 Initialize ending condition

cout << "Name of the inconme data file: ";

cin >> fil eNane;

incFile open(fileNanme.c_str()); // Open input file
/1 and verify attenpt

if (lincFile)

UAH CPE 112
incFile >> sex >> anount; /1 Performprimng read
femal eCount = 0; /1 Initialize process
femal eSum = 0. 0;
mal eCount = 0;
mal eSum = 0. 0;

while (incFile)

{
/1 Update process
cout << "Sex: " << sex << " Amount: "
<< anobunt << endl;
200f 23
Electrical and Computer
UAH CPE 112

Problem Solving Implementation

/1 Conpute average incones
femal eAverage = femal eSum/ float(femal eCount);
mal eAverage = mal eSum/ float (mal eCount);

/1 CQutput results

cout << "For " << fenmal eCount << " females, "
<< " the average income is " << fenal eAverage
<< endl ;

cout << "For " << naleCount << " males, the average "
<< "incone is " << mal eAverage << endl;

return 0;
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{
cout << "** Can't open input file **" << endl;
return 1;
} 190f 23
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Problem Solving Implementation
if (sex =="'F)
{
f emal eCount ++;
fenmal eSum = fenmal eSum + anount ;
}
el se
{
mal eCount ++;
mal eSum = mal eSum + anount ;
}
/1 Update ending condition
incFile >> sex >> anount;
}
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One Morewhi | e Loop
int main()
{
ifstreaminFile;
of stream out Fil e;
inFile. open(“prob4.in");
out Fi | e. open(“prob4.out”);
char ch;
inFile. get(ch);
whi | e(i nFil e)
{
if (chi=\t")
outFile.put(ch);
infile. get(ch);
}
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