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hello m MProgram Structure

Hel o Worl d! , *
Chad is in Robotics 102" UCOmDHG/EXGCUte Com’ng
calculator (Version 24) MOperators wall_follower.cpp - Project 1

Pl ease type a nunber and press enter: 22 a Data TypeS

Pl ease type anot her nunber and press enter: 7
What is 22 plus 7? 29

Wat is 22 minus 7 7 15 [4 Variables

ZUser Input/Output
[] Functions

[[] Branching

[] iterators

[] vectors

[] Structs

[] File Input/Output

VWat is 22 tines 7 ? 154
What is 22 divided by 7 ? 3.14286




calculator.cpp (Version 24)

#i ncl ude <i ostreanr

/* Let's wite a calculator programfor real nunbers with vari abl es "

{

that takes nunbers fromuser input (no nore magic numbers!) */ IRy SREVIT STt =T 1l E-E  R | Y
Pl ease type anot her nunber and press enter: 7

‘int mai n() What is 22 plus 7? 29
What is 22 minus 7 ? 15
/1 Ask the user to give us two nunbers for our operands VWhat is 22 times 7 ? 154
float myNumber, nyQt her Nunber ; What is 22 divided by 7 ? 3.14286

std::cout << "Please type a nunber and press enter: ";
std::cin >> nyNunber; // Wait for user to enter a first operand
/1l Ask the user for our second operand and assign it to "nyQ her Nunber" :
std::cout << "Please type another nunber and press enter: “; // Second operand :
std::cin >> nyQ her Nunber ; ]

char additionCharacter = '+ ; [/ Character, for plus Our main is not 'fself

char subtracti onCharacter = '-'; [/ Character, for mn nus ;

char multiplicationCharacter = '*'; [/ Character, for times

char divisionCharacter = '/'; [/ Character, for division FUﬂCﬁOﬂS organize programs

/[l Performall operations and output result to screen
std::cout << nyNunber << additionCharacter << nyQher Nunber << "= "
<< nyNunmber + nyQt her Nunber << "\n";
std::cout << nyNunmber << subtractionCharacter << nyQ her Nunber << "= "
<< nyNunmber - nyQ her Nunber << "\ n";
std::cout << nyNunber << rnultiplicationCharacter << myQ her Nunmber << "= "
<< nyNumber * myQ her Nunber << "\n";
std::cout << nyNunber << divisionCharacter << nmyQ herNunber << "="
<< nyNunmber / myQ her Nunber << “\n”;



A Brief Tangent









16

Hell o | ruka Sensei!

The answer 1s: 16

nar_uto.cpp
#i ncl ude <i ostreanr

I nt main()
{

std::cout << "Hello lIruka Sensei!"
std::cout << "The answer is:

<< "\n";
<< 8/2*%(2+2) << "\n";




Perform the leftmost operation of highest precedence




Operators and Precedence

* A subset of C++ operators in order of precedence

o grouping: | /* */ {11 ()

 increment/decrement: ++ - -

e arithmetic:{ * /| %l + -

multiplication division  modulus .
nnnnnnnnnnnnn

e assignment:;} = |{+= *=




Be careful with precedence



calculator.cpp (Version 24)

#i1 ncl ude <i ostreanp

/* Let's wite a calculator programfor real nunmbers with variables
t hat takes nunbers from user input (no nore magi ¢ nunbers!) */

int main()
{
‘ /1 Ask the user to give us two nunbers for our operands

fl oat nmyNunmber, nyQ her Nunber;

std::cout << "Please type a nunber and press enter: ";

std::cin >> nyNunber; // Wait for user to enter a first operand

/'l Ask the user for our second operand and assign it to "nyQ her Nunber™
std::cout << "Please type another nunber and press enter: “; [/ Second operand
std::cin >> nyQ her Nunber ;

char additionCharacter = '+'; [/ Character, for plus

char subtractionCharacter = '-'; [/ Character, for mnus
char nmultiplicationCharacter = '*"'; [/ Character, for tines
char divisionCharacter = '/"'; [/ Character, for division

/'l Performall operations and output result to screen
| std::cout << nyNunber << additionCharacter << nyQ herNunber << "= "
j << nyNunber + nyQ her Nunmber << "\n";




calculator.cpp (Version 24 - Branch 01)

#i ncl ude <i ostreanr

A branch of our code for a digression
int main()

‘ about operator precedence

/'l Ask the user to give us two nunbers for our operands

fl oat myNunmber, myQt her Nunber;

std::cout << "Please type a nunber and press enter: ";

std::cin >> myNunmber; // VWait for user to enter a first operand

/'l Ask the user for our second operand and assign it to "mQ her Nunber™
std::cout << "Please type another nunber and press enter: “; // Second operand
std::cin >> myQ her Nunber ;

/| Conpute the average of two nunbers?
std::cout << "What is the average of " << nyNunber << " and "
<< nyQ her Nunber << "? *
<< nyNunber + nyQtherNunmber / 2 << "\n"; [/ Not average of two nunbers




calculator.cpp (Version 24 - Branch 01)

#i ncl ude <i ostreanp

int main()
{
' /'l Ask the user to give us two nunbers for our operands

fl oat myNunmber, myQt her Nunber;

std::cout << "Please type a nunber and press enter: ";

std::cin >> myNunmber; // VWait for user to enter a first operand

/'l Ask the user for our second operand and assign it to "nyQ her Nunmber"
std::cout << "Please type another nunber and press enter: “; [/ Second operand
std::cin >> myQ her Nunber ;

/| Conmpute the average of two nunbers?
std::cout << "What is the average of " << nyNunber << " and "
<< nyQ her Nunber << "? *
<< nyNunber + nyQtherNunber / 2 << "\n"; [/ Not average of two nunbers

Pl ease type a nunber and press enter: |22
Pl ease type another nunber and press enter: |7 That Ain’t Righf
[What is the average of 22 and 7? 25.5




calculator.cpp (Version 24 - Branch 02)

#i ncl ude <i ostreanp

int main()
{
' /'l Ask the user to give us two nunbers for our operands

fl oat myNunmber, myQt her Nunber;

std::cout << "Please type a nunber and press enter: ";

std::cin >> myNunmber; // VWait for user to enter a first operand

/'l Ask the user for our second operand and assign it to "nyQ her Nunmber"
std::cout << "Please type another nunber and press enter: “; [/ Second operand
std::cin >> myQ her Nunber ;

/| Parenthesis containing groupi ngs of C++ operations
std::cout << "What is the average of " << nyNunber << " and "
<< nyQ her Nunber << "? *
<< (nyNunber + myQt herNunber) / 2 << "\n";

Pl ease type a nunber and press enter: |22

Pl ease type another nunber and press enter: |7 Program output correct
What is the average of 22 and 7? 14.5




calculator.cpp (Version 24 - Branch 03)

#i ncl ude <i ostreanp

#include <cmath> // include cnmath library for nore math functions

int main()

1

/[l Ask the user to give us two nunbers for our operands

fl oat nyNunber, nmyQ her Nunber;

std::cout << "Please type a nunber and press enter: ";

std::cin >> nyNunber; // Wait for user to enter a first operand

/'l Ask the user for our second operand and assign it to "nyQ her Nunber"”
std::cout << "Please type another nunber and press enter: “; // Second operand
std::cin >> nyQ her Nunber ;

/| Parenthesis containing groupi ngs of C++ operations
std::cout << "What is the average of " << nyNunber << " and "
<< nyQ her Nunber << "?
<< (nmyNunber + myQt herNunber) / 2 << “\n”;

/'l Function calls to math functions (we w Il discuss functions next)
std::cout << "What is " << nyNunber << " to the power of " << nyQher Nunber
<< "? " << pow nyNunber, nyQt her Nunmber) << "\n";
std::cout << "What is the cosine of " << nyNunmber << "? "
<< cos(nyNumber) << "\n";




calculator.cpp (Version 24 - Branch 03)

#i ncl ude <i ostreanp
#i ncl ude <cmath> // include cmath library for nore math functions

int main() Pl ease type a nunber and press enter: J2
{ Pl ease type anot her nunber and press enter:

/1 Ask the user to give us two nunmber (ETEEEENE T-RPIE-Tor-To[No] SEPAF-Yo Vo MRS ARV I
fl oat myNunber, myQ her Nunber; VWat is 2 to the power of 3?7 8

std::cout << "Please type a nunber e\ hat i t h i n £ 29 .0 416147
std::cin >> myNunber; // Wit for us at Is the cosine o ? -0.416

/'l Ask the user for our second ofgjerand and assign It to
std::cout << "Please type anothe
std::cin >> nmyQ her Nunber ;

er Nunoer ™
/'l Second operand

Ilrry
nunber and press enter: *“;

/| Parenthesis containing groupi
std::cout << "What is the averag
<< nyQ her Nunber << "?
<< (myNunmber + nmyQ her Nunber)

gs of C++ operations
of " << nyNunber << " and "

/ 2 << “\n”;

/!l Function calls to math functi

std::cout << "What is " << nyNu
<< "? " << pow nyNunber, nyQt

std::cout << "What is the cosine
<< cos(nmyNunmber) << "\n";

ns (we wll discuss functions next)

er << " to the power of " << nyQ her Nunber
er Nunber) << "\n";

of " << nmyNumber << "? "




#i ncl ude <cmath> // include cmath library for nore math functions

X

Includes a wealth of mathematical functions

What is a function ?

]

pow nyNunber, nyQ her Nunber)

cos( myNurrber ) e }\ Function calls




What is a function ?

Intuitively, similar to a mathematical function

cos( nyNunber) pow nyNunber, nyQ her Nunber)

J(x) = cos(x) JOx) = x7



What is a function ?

Function returns a value
-0.41614683654

| cos(2) Function called with input argument
J(x) = cos(x)

/‘ £ k x

f(2) =-0.41614683654

I
S

pow( myNunber, nyQ her Nunber)

x f) = »

o—

Function evaluated for input argument



What is a function ?

Intuitively, similar to a mathematical function

cos( nmyNunber)

J(x) = cos(x)

pow( 2, 3)

J(x)

fl) =2’



What is a function ?

Intuitively, similar to a mathematical function

8 €—— PoW(2, 3)
fo) —4— 8

cos( nyNunber) Jx) = 2°

J(x) = cos(x)




What is a function ?

Intuitively, similar to a mathematical function

Function calls Mathematically
cos( myNunber) f(x) = cos(x)
pow( myNunber, nyCt her Nunber) fx) =x
myFunct i on( myNunmber ) flx) = x> +3

Make our own functions




What is a function ?

C++ functions are not necessarily mathematical functions

Function calls Mathematically Source code
cos( nyNumber) f(x) = cos(x)
pow( myNunber, nyQ her Nunber) f(x) = x’
1 oat nyFuhction(float x) {
myFunct i on( myNunber) j(x)==.x2-+-3 . return x*x+3;
¥

voi d printThi sNunber (float y) {
pri nt Thi sNunber ( nunberY) std::cout <<y,

}




What is a C++ function ?

f | oat nyFunction(roat X)
{

}

return X*x+3;




What is a C++ function ?

. Function arguments Each argument will be a
Function name

__ (inputs) local variable with a type
| | | (usable only inside of this function)
Data type of the \\r ,
return valve —__ffToat |[myFunct i on[float x)|
, | , | 44— Function
I return x*x+3;| _ declaration
/’ } | ” \ L
A group of statements executed “Value returned
within their own scope by the function

(the code “block” within braces)



What is a C++ function ?

A defined function can be invoked (or called)
Function call from another part of the program

N

float nunmberY = |nyF

int main() { ‘\\ ~1~-Function input parameter
unction(2.0)]

)

f 1 oat my Funct i on(float x)
{

}

return X*x+3;




What is a C++ function ?

A defined function can be invoked (or called)

Function call from another part of the program
.
int main() { \\V I~ Function input parameter
~ float numberY =[nyFunction(2.0)]
) A, | | | ‘ Program execution
2.0} passed to function
II oat nmyFunction(fl oat ; Local
L variable

return x*x+3;
} - X=2. 0




What is a C++ function ?

A defined function can be invoked (or called)

Function call

A

int main() { TN

fl oat [nunberY =[[nyF

, I~ Function inpu
unction(2.0)}+

2.0 passed to

from another part of the program

t parameter

Program execution

function

\ | J
Assignment 17\0
nunber Y=7. 0 :
fl oat nmyFuncti on(fl oat
Return value and program{
execution passed back to return XxX*Xx+3;
calling function LR,

i

Local
variable

S~ x=2. 0

\--$tdfemenfs execufe



squaredPlusThree.cpp (Version 00)

f | oat myFunction(fl oat x) {
return x*x+3;

}

int main() {
fl oat nunberY = nyFunction(2.0);

[ No errors]

}



squaredPlusThree.cpp (Version 01)

#i1 ncl ude<i ostr eanr

voi d printThi sNunber (float y) {
std::cout <<y;

}

float myFunction(float x) {
return x*x+3;
}

int main() {
fl oat nunmberY = nyFunction(2.0);
pri nt Thi sNunmber ( nunberY) ;

[ No errorsj




Let’s write our calculator operations as functions




Addition

f I oat addTwoNunber s(fl oat operandl, fl oat operand2) {
return operandl + operand2; T

}

Functions can take
multiple input arguments
(separated by commas)



Addition

f I oat addTmoNunberé(float oper andl, fl oat operahd2) {
return operandl + operand2;
}

Subtraction

fl oat subtract TwoNunber s(fl oat operahdl, fl oat dperandZ) {'
#gyfloat di fference = operandl - operand2;
4 return difference;

}

Variables can be declared
within a function’s scope



Addition

f I oat addTmoNunberé(float oper andl, fl oat operahd2) {
return operandl + operand2;

}

Subtraction

fl oat subtract TwoNunber s(fl oat operahdl, f | oat dperandZ) {'
float difference = operandl - operand?2;
return difference;

}

WL ULl Will not work properly

void nmul ti pl yTwoNunbers(fl oat operandl, float operand2, fl oat prodUct) {
product = operandl * operand2; jr

}

Function arguments are “pass by value”

Modifying the variable in the function will not
change its value outside the function



Addition

f I oat addTmoNunberS(float oper andl, fl oat operahd2) {
return operandl + operand2;

}

Subtraction

fl oat subtract TwoNunber s(fl oat operahdl, f | oat dperandZ) {'
float difference = operandl - operand?2;
return difference;

}

Multiplication [ERVAIRY Ty &Iyt Y)Y

voi d multipl yTwoNunbers(fl oat operandl, fl oat operand2, fl oat &product)”{
product = operandl * operand2;

b

Adding & to front makes function argument “pass by reference”

Modifying the variable in the function will
change its value outside the function



Addition

f I oat addTmoNunberé(float oper andl, fl oat operahd2) {
return operandl + operand2;

}

Subtraction

fl oat subtract TwoNunber s(fl oat operahdl, f | oat dperand2) {'
float difference = operandl - operand?2;
return difference;

- |
Multiplication

voi d mul ti pl yTwoNunber s(fl oat operandi, fl oat operand2, fl oat &product)f{
product = operandl * operand2;

b

If no value is returned,
the function should use
voi d as the return type




Addition

f I oat addTwoNunberé(float oper andl, fl oat operahd2) {
return operandl + operand2;
}

Subtraction

fl oat subtractTwoNUnbers(float operahdl, f | oat dperand2) {'
float difference = operandl - operand?2;
return difference;

Multiplication

voi d mul ti pl yTwoNunber s(fl oat operandi, fl oat operand2, fl oat &product)f{
product = operandl * operand2;
}

Division | | A
bool divideTwoNunbers(fl oat operandl, float operand2, float &quotient) {

gquoti ent = operandl / operand2;
return fal se;

Return f al se if no errors occurred




Addition Functions help organize our code

f | oat addTmoNunberé(float operandl, fl oat operahd2) {E
return operandl + operand2; |
}

Subtraction

fl oat subtract TwoNunber s(fl oat operahdl, f | oat dperand2) {'
float difference = operandl - operand?2;
return difference;

) ‘, |

Multiplication

void multi pl yTwoNunbers(fl oat operandl, float operand2, float &product) {
product = operandl * operand2;

}

Division | | ) | |
bool divideTwoNunbers(fl oat operandl, float operand2, float &quotient) {

gquoti ent = operandl / operand2;
return fal se;




calculator.cpp (Version 32)

#i ncl ude <i ostreant

/* Let's wite a calculator programfor real nunbers with vari abl es
that takes nunbers fromuser input (no nore nagi ¢ nunbers!) */

f | oat addTmoNuhbers(roat operandl, fl oat operandé) {
return operandl + operand2;

b

f1 oat subt ract TwoNunber s(fl oat operandl, fl oat opérand2) {
float difference = operandl - operand2;
return difference;

}

voi d nultiplyTwoNunbers(roat operandl, float operand2, fl oat &broduct)A{
product = operandl * operand2;
}

bool divideTmohUnbers(ffbat oper andl, fl oat operénd2, fl oat &qubtient)A{
quoti ent = operandl / operand2;
return false;

int main()
{
/1 Ask the user to give us two nunbers for our operands
float myNumber, nmyQ her Nunber;
std::cout << "Please type a nunber and press enter: ";
std::cin >> nyNunber; // Wait for user to enter a first operand
/1l Ask the user for our second operand and assign it to "nyQ her Nunber"
std::cout << "Please type another nunber and press enter: “; [// Second operand




calculator.cpp (Version 32)

#i ncl ude <i ostreant

/* Let's wite a calculator programfor real nunbers with vari abl es
that takes nunbers from user input using functions for nodularity */

1 oat addTwoNunber s(fl oat operandl, float operand2) {
return operandl + operand2;
}

float subtract TwoNunbers(fl oat operandl, float operand2) {
float difference = operandl - operand2;
return difference;

)

voi d mul ti pl yTwoNunbers(fl oat operandl, float operand2, float &product) {
product = operandl * operand2;
}

'bool di vi deTwoNunbers(fl oat operandl, float operand2, float &quotient) ({
quotient = operandl / operand?2;
return fal se;

int main()
{
/1l Ask the user to give us two nunbers for our operands
fl oat myNunmber, nmyQ her Numnber;
std::cout << "Please type a nunber and press enter: ";
std::cin >> nyNunber; // WAit for user to enter a first operand
/1l Ask the user for our second operand and assign it to "nyQ her Nunber"

std::cout << "Please type another number and press enter: “; // Second operand |

Function
declarations



calculator.cpp (Version 32)

fl oat addTwoNunbers(fl oat operandl, float operand2) {
return operandl + operand2;
'}

fl oat subtract TwoNunber s(fl oat operandl, float operand2) {
float difference = operandl - operand2; ‘
return difference; ] Func,.,'on

} 3 °

'voi d mul ti pl yTwoNunber s(fl oat operandl, float operand2, float &product) { deC’araf'ons
product = operandl * operand2; :

}

'bool divideTwoNunbers(float operandl, float operand2, float &quotient) {
quotient = operandl / operand2;
return fal se;

Li nt mai n()
{
/[l Ask the user to give us two nunbers for our operands
float myNunmber, nmyQt her Nunber ;
std::cout << "P|ease type a nunber and press enter: ";
std::cin >> nmyNunber; // Wait for user to enter a first operand
[/l Ask the user for our second operand and assign it to "mQ her Nunber"
std::cout << "Please type another nunber and press enter: “; [/ Second operand
std::cin >> nyQ her Nunber ;

char additionCharacter = '+'; [/ Character, for plus
char subtractionCharacter = '-'; [/ Character, for mninus




calculator.cpp (Version 32)

1 oat addTwoNumbers(float operandl, float operand2) { . addTwoNumber s()

return operandl + operand2; 1
} ]
float subtract TwoNunbers(fl oat operandl, float operand2) {

float difference = operandl - operand2;

return difference;

subt ract TwoNunber s()

}
voi d rmul tipl yTwoNunbers(fl oat operandl, float operand2, float &product) {

product = operandl * operand2;
) -‘
bool divi deTwoNunbers(fl oat operandl, float operand2, float &quotient) ({ ‘

quotient = operandl / operand2; : di vi deTwoNunber s()
return false; ]

mul ti pl yTwoNunber s()

/1l Performall operations and output result to screen ! mal n()
std::cout << nyNunber << additionCharacter << myQtherNunber << "= " 3
<< addTwoNunber s( myNunber, nyQ her Nunber) << "\n"; 4
std::cout << nyNunber << subtractionCharacter << myQ herNunber << "= "
<< subtract TwoNunber s( myNunber, nyQ her Nunber) << "\ n";
fl oat product Nunber; [/ local variable only usable in nmain function

mul ti pl yTwoNunber s( nyNunber, myQ her Nunber , pr oduct Nunber); // function call ! Fuanion
std::cout << nmyNumber << nultiplicationCharacter << myQ herNunber << "= " ]
<< product Nunber << "\n"; : Calls

std::cout << nyNunber << divisionCharacter << nyQther Nunber << "= " ‘
<< nmyNumber / myQ her Nunber << “\n”;

float quotient; // NOT the same variable as quotient in function definition

di vi deTwoNunber s( myNunber , myQt her Nunber, quotient); // function call

std::cout << nyNunber << divisionCharacter << nmyQt herNunber << "="
<< quotient << “\n";




calculator.cpp (Version 32)

fl oat addTwoNunbers(fl oat operandl, float operand2) { »‘ addTwoNumber s()
return operandl + operand2; 1

} ]

fl TwoN fl 1, fl 2 ,
oat subtract TwoNunbers(fl oat operandil, oat operand2) { { subtract TvvoNunbers()

float difference = operandl - operand2;
return difference;
}
void rmul tipl yTwoNunbers(fl oat operandl, float operand2, float &product) {
product = operandl * operand2;

mul ti pl yTwoNunber s()

'}
bool divi deTwoNunbers(fl oat operandl, float operand2, float &quotient) {
quotient = operandl / operand2; : di vi deTwoNunber s()
return fal se; 3

/1 Performall operations and output result to screen
std::cout << nyNunber << additionCharacter << nyQ her Nunber << "="
<< addTwoNunber s( nyNunber, nyQ her Nunber) << "\n";
std::cout << nyNunber << subtractionCharacter << myQ her Nunber << "
<< subtract TwoNunber s( myNunber, myQ her Nunber) << "\n"; Pl ease type a nunber and press enter: 22
fl oat product Number; // local variable only usable in main fundeiSESCEScar=aled 8 T=Y N 1V]sioI=T gur-Tolo B o A CISI SR CTo | T S
mul ti pl yTwoNunber s( nyNunber, nyQt her Nunber, product Nunber) ; // f uradEirss
std::cout << nyNunmber << nultiplicationCharacter << nyQ her NumbZaEaEs
<< product Nunber << "\n"; 22* 7= 154 Greqf!
std::cout << nyNunber << divisionCharacter << nyQ her Nunber << 'PXINEEKENEVII
<< nyNunmber / nyQ her Nunber << “\n”;
float quotient; // NOT the same variable as quotient in function definition
di vi deTwoNunber s( myNunber , myQ her Nunber, quotient); // function call
std::cout << nyNunber << divisionCharacter << nmyQt herNunber << "="
<< quotient << “\n";

mai n()




calculator.cpp (Version 32)

Functions available —
in this source file

Function scope for the
code snippet below

mai n() “
v a2t e i a6 e, o ian, oS " —
/1 Performall operations and output result to screen
std::cout << nyNunber << additionCharacter << myQtherNunber << "= "

<< addTwoNunber s( myNunber, myQ her Nunber) << "\n";
std::cout << nyNunber << subtractionCharacter << myQ herNunber << "= "

<< subtract TwoNunber s( myNunber, myQ her Nunber) << "\n";
float productNunber; // local variable only usable in main function
mul ti pl yTwoNurber s( myNunber , mnyQt her Nunber , pr oduct Nunber); // function call
std::cout << nyNunber << rnultiplicationCharacter << nmyQ her Nunber << "= "

<< product Nunber << "\ n";
std::cout << nyNunber << divisionCharacter << nyQther Nunber << "= "

<< nmyNumber / myQ her Nunber << “\n”;
float quotient; // NOT the same variable as quotient in function definition
di vi deTwoNunber s( myNunber , myQ her Nunber, quotient); // function call
std::cout << nyNunber << divisionCharacter << nmyQt herNunber << "="

<< quotient << “\n";

Functions

addTwoNunber s()

subt ract TwoNunber s()
mul ti pl yTwoNunber s()
di vi deTwoNunber s()




calculator.cpp (Version 32)

{

int main()

/'l Ask the user to give us two nunbers for our operands

fl oat myNumber, nmyQ her Nunber ;

std::cout << "Please type a nunber and press enter: ";

std::cin >> nyNunber; // Wait for user to enter a first operand

std::cout << "Pl|lease type another nunber and press enter: “; // Second operand

std::cin >> nyQ her Nunber ;

char additionCharacter = '+'; [/ Character, for plus

char subtractionCharacter = '-'; [/ Character, for ninus
char nultiplicationCharacter = '*'; [/ Character, for tines
char divisionCharacter = '/'; [/ Character, for division

/'l Performall operations and output result to screen
std::cout << nyNunber << additionCharacter << nyQ her Nunber << "="
<< addTwoNunber s( nyNunber, nyQ her Nunber) << "\n";
std::cout << nyNunber << subtractionCharacter << nyQ herNunber << "="
<< subt ract TwoNunber s( myNunber, myQ her Nunber) << "\ n";
fl oat product Nunber; // local variable only usable in main function
mul ti pl yTwoNunber s( nyNunber, nyQ her Nunber , product Nunber) ; // function call
std::cout << nyNunber << multiplicationCharacter << myQ her Nunber << "= "
<< product Nunber << "\n";
std::cout << nyNunmber << divisionCharacter << nyQ her Nunber << "="
<< nyNumber / myQ her Nunber << “\n”;
float quotient; // NOT the same variable as quotient in function definition
di vi deTwoNunber s( myNumber , myQt her Nunber, quotient); // function call
std::cout << myNunmber << divisionCharacter << myQ herNunber << "= "
<< quotient << “\n”;

return 0, 4 Ratyrn f al se if no errors occurred

Functions
addTwoNunber s()

subt ract TwoNunber s()
mul ti pl yTwoNunmber s()
di vi deTwoNunber s()




calculator.cpp (Ver5|on 32)

i nt ‘mai n()

{

/'l Ask the user to give us two nunbers for our operands

fl oat myNumber, nmyQ her Nunber ;

std::cout << "Please type a nunber and press enter: ";

std::cin >> nyNunber; // Wait for user to enter a first operand

std::cout << "Please type another nunber and press enter: “; [/ Second operand |

std::cin >> nyQ her Nunber ;

char additionCharacter = '+ ; // Character, for plus
char subtractionCharacter = "'-"; // Character, for m'nus
char multiplicati onCharacter gt ch

char divisionCharacter = '/"';

/1 Performall operations and
std::cout << nyNunber << addi C
<< addTwoNumnber s( nyNunber, nyCQt herNunber) << "\n"'
std::cout << nyNunber << subtractionCharacter << nyQ herNunber << "="
<< subt ract TwoNunber s( myNunber, myQ her Nunber) << "\ n";
fl oat product Nunber; // local variable only usable in main function
mul ti pl yTwoNunber s( nyNunber, nyQ her Nunber , product Nunber) ; // function call
std::cout << nyNunber << multiplicationCharacter << myQ her Nunber << "= "
<< product Nunber << "\n";
std::cout << nyNunmber << divisionCharacter << nyQ her Nunber << "="
<< nyNumber / myQ her Nunber << “\n”;
float quotient; // NOT the same variable as quotient in function definition
di vi deTwoNumber s( myNunber , myQt her Nunber, quotient); // function call
std::cout << myNunmber << divisionCharacter << myQ herNunber << "= "
<< quotient << “\n”;
return O;

Functions

addTwoNunber s()

subt ract TwoNunber s()
mul ti pl yTwoNunmber s()
di vi deTwoNunber s()
mai n()




calculator.cpp (Version 32) | Functions
int main() - . ' ' ' . addTwoNumber s()

: Give us two numbers for our operands § [subtract TwoNumber s()
[/ Ask the user to 4 P I Inul tipl yTwoNunmber s()

fl oat myNumber, nmyQ her Nunber ;

std::cout << "Please type a nunber and press enter: "; | di vi deTwoNunber s()
std::cin >> nyNunber; // WAit for user to enter a first operand mai n()
std::cout << "Please type another nunber and press enter: “; [/ Second operand | ; - :

std::cin >> nyQ her Nunber ;

char additionCharacter = '+'; [/ Character, for plus

char subtractionCharacter = '-'; [/ Character, for ninus
char nultiplicationCharacter = '*'; [/ Character, for tines
char divisionCharacter = '/'; [/ Character, for division

W Perform all operations [EN|
std::cout << nyNunber << additionCharacter << nyQ her Nunber << "= "
<< addTwoNunber s( nyNunber, nyQ her Nunber) << "\n";
std::cout << nyNunber << subtractionCharacter << nyQ herNunber << "="
<< subt ract TwoNunber s( myNunber, myQ her Nunber) << "\ n";
fl oat product Nunber; // local variable only usable in main function
mul ti pl yTwoNunber s( nyNunber, nyQ her Nunber , product Nunber) ; // function call
std::cout << nyNunber << multiplicationCharacter << myQ her Nunber << "= "
<< product Nunber << "\n"; j
std::cout << nyNunmber << divisionCharacter << nyQ her Nunber << "="
<< nyNumber / myQ her Nunber << “\n”;
float quotient; // NOT the same variable as quotient in function definition
di vi deTwoNumber s( myNunber , myQt her Nunber, quotient); // function call
std::cout << myNunmber << divisionCharacter << myQ herNunber << "= "
<< quotient << “\n”; ‘
return O; '




calculator.cpp (Version 41) Functions

// Main function declaration, returns O if no errors encount ered ' : addTwoNunber s()
i{”t mai n() } |subtract TwoNunber s()
/'l Let's declare our variables { jmul _tl _pl y TwoNunber s()
fl oat nmyNunmber, nyQherNunmber; // Calcul ati on operands : di vi deTwoNunber s()

fl oat sumNumber, differenceNunber, productNunber, quotient Nunber: mai n()

/1l Ask the user for the first operand
get Nurber ( myNunber) ; 4_

/'l Ask the user for the second operand
get Nunber (myQt her Nunber ) ; <

Give us two numbers for our operands

/'l Performall operations and store results in variables
per f or mOper at i ons( myNunber , myQ her Nunber , suniNunber , di f f er enceNunber,

pr oduct Nunber , quot i ent Nunber) ; \

// Qutput operation results to screen .‘
out put Resul t s( myNunber , myQ her Nunber , suniNunber , di f f er enceNunber, .

product Nunmber, quot i ent Nunber ) ; \ e L Output results to screen

return O;

Perform all operations

}




calculator.cpp (Version 41) Functions

// Main function declaration, returns O if no errors encount ered ' : addTwoNunber s()
i{”t mai n() } |subtract TwoNunber s()
/'l Let's declare our variables { jmul _tl _pl y TwoNunber s()
fl oat nmyNunmber, nyQherNunmber; // Calcul ati on operands : di vi deTwoNunber s()

float sunNunber, differenceNunmber, productNunber, quotientNunber; mai n()

/1l Ask the user for the first operand
get Nurber ( myNunber) ; 4_

/'l Ask the user for the second operand B - SR
get Number (myQt her Nunber ) ; < 7 7 o Gtve us two numbers for our operands

gret Nur (fI oat nun‘oer' A{ |

/'l Performall operations and store results in variables
per f or nOper ati ons( myNunber, myQt her Nunber , sumNunber , di f f er enceNunber,
pr oduct Nunber, quot i ent Nunber) ; Q-—‘

booI

// Qutput operation results to screen
out put Resul t s( myNunber , myQ her Nunber , suniNunber , di f f er enceNunber , .
pr oduct Nunber , quot i ent Nunber) ; v

return O: Perform all operations

} P ' Ybool pe'rfor nOperafi ons(flr oat dberandl; float operand2, float &sum §
ol ' float &difference, float &product, float &quotient) {

bool out put Resul t s(f I oat opera:hdl, fl oat operand2, fl oat sum'(

‘ : float difference, float product, float quotient
Output results to screen _ , , P d ) 1




calculator.cpp (Version 41) | Functions

/1 Main function declaration, returns 0 if no errors encountered 7 | | addTwoNunber s()
;ntfmiﬂ) § [subtract TwoNunber s()
Il Let's declare our variables { jmul t I _pl y TwoNunber s()
float nmyNunber, nmyQherNunber; // Calcul ation operands : di vi deTwoNunber s()
fl oat sumNunber, differenceNunber, productNunmber, quotient Number; 3 get Nurﬂoer()
/'l Ask the user for the first operand | perfor moper at i ons()
get Nunber ( myNunber ) ; ; out put Resul t s()

; mai n()
/'l Ask the user for the second operand _ ) _
get Nurmber (myQ her Nunber) ;

/'l Performall operations and store results in variables
per f or mOper at i ons( myNunber , myQ her Nunber , sunNunber, di f f er enceNunber,
pr oduct Nunber , quot i ent Nunber) ;

[/ Qutput operation results to screen
out put Resul t s( myNunber , myQ her Nunber , suniNunber , di f f er enceNunber ,
pr oduct Nunber , quot i ent Nunber) ; :
Pl ease type a nunber and press enter: 22
return O; Pl ease type anot her nunber and press enter: 7
} 22+7= 29
22-7= 15

|22+ 7= 154 Still works!
22/ 7= 3.14286



Qur calculator still needs more

calculator (Version 41

Pl ease type a nunber and press enter: 22

Pl ease type anot her nunber and press enter: 7
22+7= 29

22-7= 15
22*7= 154
22/ 7= 3.14286

Select a single operator to perform?

Perform multiple operations in
succession?

Can we divide by zero?



hello m MProgram Structure

Hel o Worl d! , *
Chad is in Robotics 102" UCOmplle/Execute Com’ng
calculator (Version 24) MOperators wall_follower.cpp - Project 1

Pl t mber and ter: 22
ease type a nunber and press enter ; aData Types

Pl ease type anot her nunber and press enter:
What is 22 plus 7? 29

What is 22 mnus 7 ? 15 Uvarlables

What is 22 tines 7 ? 154 R
VWhat is 22 divided by 7 ? 3.14286
i [4 User Input/Output
] R
calculator (Version 41) gFunctlonS
[[] Branching —
e
L] iterators e
[ Vectors I
R e
[] Structs

[] File Input/Output



