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[relational and Equality Operators

Operator Meaning

less than

greater than

less than or equal to
greater than or equal to

equal to
not equal to

Type

relationa
relationa
relationa
relationa
Equality
Equality
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Operator Condition

Xx<=0

power < maxPower
X>=Yy

item > minltem

momQOrDad ==
num !'= sentinel

Value
true
false
false
true

true
false




Logical operator

Operandl Operand?2 Operandl || Operand?2
true true true

true false true

false true true

false false false

Operandl Operand?2 Operandl && Operand?2
true true true

true false false

false true false

false false false




[Logical operator

Operand I Operand If (weight > 100.00)
true false ShipCost = 10.00;
false true else

ShipCost =5.00 ;

(salary < minSalary || dependents > 5)
(temerature > 90.0 && humidity > 0.90)




Operator Precedence

Operator

!1+1_
* 1, %
+ -

<, <=, >=

Precedence

Highest

Lowest

Description

Logical not,unary plus,unary minus
Multiplication, division , modulus
Addition , subtraction

Relational inequality

Equal ,not equal
Logical and
Logical or
Assignment




[éﬁasha Iflag || (y+z >=X-Z)

3.'+2L'=-_ ¥ - 2
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'flag |

flag ¥ z ¥
falze 4.0 2.0 3.0

flag |l (y+z = x-2)
lfalse  4.0+2.0 4.0-2.0
true 5.0 == 1.0
frue || true

thye
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(z>X || Xx>Y) Beawesiinnialiswidu true
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Xx&&Yy >z /linvalid logical expression
Z<=X<=Yy
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Expression
S

K a= A

T g

(A" <= ch) && (ch <= 'Z"

YL == "ABCT
‘acts” = "aces”

Yace" |= "aces"

IIE':E"-::: IIEI:EEII

Value

true

false

false

true if ch containg an uppercase lette

false

i ahuntyl

false (K <= A)
true (t= a)
true(string are different)

true

rotherwise
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- If statement with a dependent
statement

- If statement with two alternatives
- Multiple-Alternative Decision



If Statement with Dependent
Statement

if Statement with Dependent Statement

sllluy: i (condition)
statement ;|
AYRHMN:  f(x1=0)
procuct = product ® x

ATTHUHIE @ azniyyin statement 188 condition HAUWIAY true

Tunsedupazdindl dvind 1 dasiald




If Statement with Dependent
Statement

false product = product * x




If Statement with Dependent
Statement
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(Compound statements)
Gl@ﬂlﬂlﬂl!ﬂiﬁﬁmaﬂmfﬂﬂimﬂi?N“HZHEJ{ } ﬂflfl

If (popToday > popYesterday)

{
growth = popToday — popYesterday ;
growthPct = 100.0 * growth / popYesterday ;
cout << “The growth percentage is * , growthPct ;

}



If Statement with Two Alternatives

if Statement with Two Alternatives

suuuwu: if (condition)
statement

else

Fatement .,
FIBEIN: if(x>=0.0]
cout << '‘Positive” << andl ;

else

cout <, "MNegative” << endl ;

ATTHWHIE @ aznrz¥in_statement , L8 condition @ wwiafdu true

WazATE¥A statement - 18 condition AU false




[if Statement with Two Alternatives
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If Statement with Two Alternatives
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if (transactionType == ‘C’)

{ cout << “Check for $” << transactionAmount << endl ;
balance = balance — transactionAmount ;

}

else

{

cout << “Deposit of $” << transactionAmount << end| ;
balance = balance + transactionAmount :

}
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DATA REQUIREMENTS
Problem Constant
MAX_ NO_DUES = 2500.00 // maximum earning without paying union dues
DUES = 50.00 // union dues to be paid
MAX NO_OVERTIME =40.0 /[ maximum hours without overtime pay
OVERTIME_RATE =1.5 //time and a half for overtime

Problem Input

float hours // hours work

float rate I/l hourly rate
Problem Output

float gross /[ gross pay

float net /[ net pay
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Find gross and net pay

MAZ_hO_DUES
DLIES,
MAZ_MO_OVERTIME

OWERTIME _RATE

Y

Print user

lnstructios

'T' haurr, 4 gqrarr, 4
hourr rate, Kb MO _DOUES, gqrarr,
rate Maz MO OYERTIME,| grorrs DUES net net
‘ OYERTIME _RATE l
¥ ¥
Enter Compute Compute Print
data Qross pay net pay result

Instructllser

computeEross computeM et
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INITIAL ALGORITHM

1 uaaadeanuienuzihdldon (Wedsu instructUser)
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3. damiela (Messu computeGross)
4. fwramaelagns (Wendu computeNet)
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#include <iostream>

using namespace std;

/[ Function used

void instructUser () ;

float computeGross (float , float) ;

float computeNet (float) ;

const float MAX_NO_DUES = 2500.00 ; /[ max earning before dues
const float DUES = 50.00 ; /[ dues amount

const float MAX_NO_ OVERTIME =40.00 ; // max hours before overtime
const float OVERTIME_RATE =1.5; /[ overtime rate



int main ()

{

float hours; //input: hours worked

float rate ; Il'input : hourly pay rate
float gross ; // output : gross pay
float net ; /[ output : net pay

// Display user instructions
instructUser () ;

/[ Enter hours and rate

cout << “Hours worked : “;

cin >> hours ;

cout << “ Hourly rate : “;

cin >> rate ;

/[ Compute gross salary

gross = computeGross (hours , rate);
/[ Compute net salary

net = computeNet (gross) ;

// Print gross and net

cout << “Gross salary is “ << gross << end| ;
cout << “ Net salary is “ <, net << endl ;
return O;
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// Displays user instructions
void instructUser ()
{
cout << “ This program computes gross and net salary. “ << endl;
cout << “ A dues amount of “ << DUES << “ is deducted for “ <, endl;
cout << “an emplayee who raens more than “ << MAX_ NO_DUES << endl| <<end|;
cout << “ Overtime is paid at the rate of “ << OVERTIME_RATE << end|;
cout << “times the regular rate for hours worked over *
<< MAX_NO_OVERTIME << end| << end| ;
cout << “Enter hours worked and hourly rate “ << endl ;
cout << “pn separate lines after the prompts. “ << endl ;

cout << “Press <return> after typing each number. “ << end| << end|;
} /I end instructUser
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// Find the gross pay
float computeGross ( float hours, // IN : number of hours worked

float rate) /[ IN : hourly pay rate
{
/l Local data
float gross ; /[ RESULT : gross pay
float regularPay ; Il pay for first 40 hours
float overtimePay ; I/ pay for hours in exvess of 40

/[ Compute gross pay.
if (hours > MAX_NO_OVERTIME)

{
reqularPay = MAX_NO_OVERTIME * rate ;
overtimePay = (hours — MAX_NO_OVERTIME) * OVERTIME_RATE * rate ;
gross = regularPay + overtimePay ;
}
else

gross = hours * rate ;

return gross ;
} I/ end computeGross
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// Find the net pay

float computeNet (float gross) /[ IN: gross salary
{

/I Local data

float net ; /[ RESULT : net pay

/[ Compute net pay
if (gross > MAX_NO_DUES)

net = gross — DUES ; // deduct dues amount
else

net = gross ; /[ no deductions
return net

}

I/l end computeNet
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Hazonimdaey luamny 150 um

This program computes gross and net salary.
A dues amount of 50.00 is deducted for

an employee who earns more than 2500.00
Overtime is paid at the rate of 1.5

times the regular rate on hours worked over 40
Enter hours worked and hourly rate

on separate lines after the prompts.

Press <return> after typing each number.
Hours worked : 50

Hourly rate : 150

Gross salary is 9000.00
Net salary is 8950.00



Multiple-Alternative Decisions

Multiple-Alternative Decision Form

sduuy: i (condition )
statement . |
else if (condition )

statement.,

else if (condition ]

statement,, |
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AZUUUFOL Lﬂﬁﬂ‘lt/i]llﬁj’sfu // Displays the letter grade corresponding to
// an exam

I/ score assuming a normal scale.
void displayGrade (int score)

90 uazinnan X

80 5189
702479
60 5169
#1160

if (score >=90)
cout <<“Grade is A“<<endl;
else if (score >=80)
cout << “Grade is B “<<endl;
else if (score >=70)
cout <<“Grade is C “<<endl;
else if (score >= 60 )
cout <<“Grade is D “<<endl;
else
cout <<“Gradeis F “<<endl;

MmMoO o>
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/[ Program : Largest of three numbers
#include <iostream>
using namespace std;
double larger(double x , double y);
double comparethree(double x ,double y , double z);
int main()
{
double one ,two ;
cout << “The larger of 5and 10 is “ << larger(5, 10 ) << end|;
cout << “Enter two numbers :” ;
cin >> one >> two ;
cout << endl ;

cout << “the larger of “ << one <<"and “ << two << “is: << larger(one
,two) << end];

cout << “The largers of 23,34 , and 12 is “ << compareThree(23, 34,
12 ) << endl;

return O ;



double larger
(double x , double y )

{
if (x>=vy)
return X ;
else
returny ;
}
double compareThree
(double x,
double vy,
double z)
{

return larger( x, larger (y ,

Z)) ;

Nnaaou

The larger of 5and 10 is 10
Enter two numbers : 25 73
The larger of 25 and 73 is 73

The largest of 23, 34, and 12
Is 34




fgs Switch

switch Statement

Eﬂllﬂ‘l.l: switch (selector)
!
case label, : statements | ;
break
case label, : statements , ;

break,

case label : statements
break ;

default . statements , ; & optional
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// Display a musical note
switch (musicalNote)

{

case ‘c’ :cout << “do” ;
break ;

case ‘d’ :cout << “re” ;
break ;

case ‘e’ :cout << “mi” ;
break

case T : cout << “fa” ;
break

case ‘g’ :cout << “sol”;
break ;

case ‘a’ ;cout << “la”:
break :

case ‘b’ :cout << “ti” ;
break :

default : cout << “An invalid note was read. “ << endl ;
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wsumevmda IT uaz mds Switch

if ((momOrDad == ‘M’) || (momOrDad == ‘m’))
cout << “Hello Mom — Happy Mother’s Day” << end| ;
else

cout << “Hello Dad — Happy Father’s Day” << endI ;

switch (momOrDad)
{

case ‘M’ : case ‘m’:
cout << “Hello Mom — Happy Mother’s Day “ << endI ;
break ;

case ‘D’ : case ‘d’:
cout << “Hello Dad — Happy Father’s Day “ << endl ;

break ;
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void displayGrade (int score)

{

switch (score/10)

{

case 9 : case 10:
cout << “Grade is A"

case 8 :

cout <<“Grade is B*
case 7 :

cout <<“Grade is C*“
case 6 :

cout <<“Grade is D*
default :

cout << “Gradeis F “

}

<< endl;

<< endl;

<< endl;
<< endl;

<< endl;

break :
break :
break :

break :
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