# | * Robotics 102 - Fall 2021

| ntroduction to Al and Programm ng
C++ Qperators and Vari ables */

shapeYCoordi nate = sqrt(cos(x))* cos(SOO*x)‘
+sqrt(abs(x))-0.7*(4-x*x)"0. 01;

. boundaryUpper = sqrt(6-x"2);
“ boundaryLower = -sqrt(6-x"2);




Open Nile

sgrt(cos(x))*cos(300x)+sqrt(abs(x))-0.7*(4-x*x)N0.01, sqrt(6-xN2), -sqrt(6-xA2) from -4.5 10 4.5




These arggmthe same

shapeYCoordi nate = sqgrt(cos(x))*cos(300*x)
+sqrt (abs(x))-0. 7*(4-x*x)"0. 01;
boundar yUpper = sqrt(6-x"2);

boundar yLower -sqrt (6-x72);
Algebra

COS(x) * cos(300 * x) + —0.7%(4 —x* x)0.0l




Code “is” Algebra

shapeYCoordi nate = sqrt(cos(x))* cos(300*x)

+sqrt (abs(x))-0. 7*(4-x*x)"0. 01;
boundar yUpper = sqrt(6-x"2);
boundar yLower -sqrt (6-x72);

Variables (x)
Arithmetic Operations (+ - ¥ /)

cos(x) * cos(300 *{F\M/— 0.7 * (4 — x * x)0-01
\ Ve o




/| * Robotics 102 - Fall 2021

I ntroduction to Al and Programm ng

Arithmetic and “Algebra” in C++ g

shapeYCoordi nate = sqgrt(cos(x))* cos(300*x)‘
+sqrt(abs(x))-0.7*(4-x*x)"0. 01;

. boundaryUpper = sqrt(6-x"2);
%, boundar yLower -sqrt(6-x"2);




[] Program Structure
[[] Compile/Execute
[[] Operators

[] Data Types

[[] Variables

[[] User Input/Output
[[] Functions

[[] Branching

[] iterators

[] Vectors

[] structs

[] File Input/Output

wall _follower.cpp - Project 1




m gProgram Structure
gCompiIe/Execute
hello.cpp - Last Lecture [[] Operators

[[] Data Types

[] Variables

[ User Input/Output

[] Functions

[] Branching

[] iterators

[] Vectors

[] Structs

[] File Input/Output

wall _follower.cpp - Project 1



wall _follower.cpp - Project 1

Now

pocketcalc.cpp - Project O

hello.cpp - Last Lecture



C.alculation
R.uns
E.verywhere
A.round

M.e



Let’s walk through a
calculation example 3*4=12



Let’s walk through a
calculation example

3*4=12

Infix notation
Operand Operator Operand = Result

3 ¥ 4 = 12

Prefix notation: *34 =12
Postfix notation: 34* =12




Let’s walk through a

calculation example Infix notation

Operand Operator Operand = Result
3 * 4 = 12

Operators perform
basic arithmetic operations

Addition +
Subtraction -
*

Multiplication

Division /




Let’s do some arithmetic in C++

calculator.cpp (Version 00)

#i ncl ude <i ostreanr
[ * Let's wite a cal culator program */
int main()

{

std::cout << "What is 100 plus 2?" <<

"\ n";:

\ |




fillename.cpp

| Quick Tangent:
Coding Setup §

Sour ce code

Conpi | er Messages

Pr ogr am Qut put




calculator.cpp (Version 00)

#i ncl ude <i ostreanr
[ * Let's wite a cal cul ator program */

I nt mai n()

{
}

e Compile ™

[ No errors]

std::cout << "What is 100 plus 2?" << "\n";

Pr ogr am Qut put




calculator.cpp (Version 00)

#i ncl ude <i ostreanr
[ * Let's wite a cal cul ator program */

I nt mai n()

{
}

e r—.

[ No errors]

5 Execute

What is 100 plus 27

std::cout << "What is 100 plus 2?" << "\n";




calculator.cpp (Version 01)
#i ncl ude <i ostrean® ‘A -
[ * Let's wite a cal culator program */

i nt main()

{

std::cout << "Wat is 100 plus 2?" << “\n";
{} std:tcout << What should go here to produce this program output ?

What is 100 plus 2?
102




calculator.cpp (Version 01)

#1 ncl ude <i ostreanp

/* Let's wite a cal cul ator program */

i nt main()

{

std::cout << "What is 100 plus 2?" << “\n";
std::cout << 100 + 2 << "\n"; [/ + is a plus operator to add two nunbers

[ No errors]

What is 100 plus 2?
102



calculator.cpp (Version 02)
#i ncl ude <i ostrean® “ -
[ * Let's wite a cal culator program */

i nt main()

{

std::cout << "What is 100 plus 2?" << 100 + 2 << “\n";

}
| We only need one line




calculator.cpp (Version 03)

#1 ncl ude <i ostreanp

/* Let's wite a cal cul ator program */

i{nt mai n() Add informative comment about what this code does

// Performaddition and output result to screen
std::cout << "What is 100 plus 2?" << 100 + 2 << “\n";




calculator.cpp (Version 03)

#1 ncl ude <i ostreanp

/* Let's wite a cal cul ator program */

i nt main()

{

/1 Performaddition and output result to screen
std::cout << "What is 100 plus 2?" << 100 + 2 << “\n";

[ No errors]



calculator.cpp (Version 03)

#1 ncl ude <i ostreanp

/* Let's wite a cal cul ator program */

i nt main()

{

/1 Performaddition and output result to screen
std::cout << "What is 100 plus 2?" << 100 + 2 << “\n";

[ No errors]

What is 100 plus 27? .
102 P Program output still correct




calculator.cpp (Version 03)

#1 ncl ude <i ostreanp

/* Let's wite a cal cul ator program */

i nt main()

{

/1 Performaddition and output result to screen
std::cout << "What is 100 plus 2?" << 100 + 2 << “\n";

[No errors] Let’s assume our code is error free for now

What is 100 plus 2?
102




calculator.cpp (Version 04)

#i ncl ude <i ostreanp

/* Let's wite a cal cul ator program */

i nt main()

i
/[l Performall arithnetic operations and output results to screen
std::cout << "What is 100 plus 2? " << 100 + 2 << "\n";

std::cout << "What is 100 m nus 2?7 " .
std- cout << "What is 100 times 22 " What should go on these lines ?
std::cout << "What is 100 divided by 2? "

100 plus 2? 102

What should be the output ?




calculator.cpp (Version 04)

#i ncl ude <i ostreanp

o/ * Let's wite a cal cul ator program */

i nt main()
i
/[l Performall arithnetic operations and output results to screen
std::cout << "What is 100 plus 2? " << 100 + 2 << "\n";
std::cout << "What is 100 mnus 2?7 " << 100 - 2 << "\n";
std::cout << "What is 100 tinmes 2? " << 100 * 2 << "\ n";
std::cout << "What is 100 divided by 2? " << 100 / 2 << "\n";

100 plus 2? 102
100 mi nus 2? 98
100 times 2? 200

100 di vi ded by 2? 50




calculator.cpp (Version 04)

#1 ncl ude <i ostreanp

’/*

Let's wite a cal cul ator program */

i nt main()

1

[/ Perform all

std: : cout
std: : cout
std: : cout
std: : cout

<<
<<
<<
<<

"What
"What
"What
"What

We can operate on any numbers

arithnmetic operations and output results to screen

Is 100 plus 2? " << 100 + 2 << "\n",
is 100 minus 2?2 " << 100 - 2 << "\n"; Let’s try 8 and 5
Is 100 tinmes 2? " << 100 * 2 << "\n",

Is 100 divided by 2? " << 100 / 2 << "\n";

100 plus 2? 102
100 m nus 27? 98

100 times 2? 200
100 di vi ded by 2? 50




calculator.cpp (Version 05)

#i ncl ude <i ostreanp

[ * Let's wite a cal cul ator program */

int main()
i
/[l Performall arithnetic operations and output results to screen
std::cout << "What is 8 plus 5? " << 8 + 5 << "\ n";
std::cout << "What is 8 mnus 5? " << 8 - 5 << "\n";
std::cout << "What is 8 tines 5? " << 8 * 5 << "\n";
std::cout << "What is 8 divided by 5? " << 8/ 5 << “\n";

\ Something is not quite right

8 plus 5? 13

8 mnus 5?7 3

8 tinmes 5?7 40

8 divided by 5? 1

Something is not quite right




calculator.cpp (Version 05)

#i ncl ude <i ostreanp

o/ * Let's wite a cal cul ator program */

i nt main()
i
/[l Performall arithnetic operations and output results to screen
std::cout << "What is 8 plus 5? " << 8 + 5 << "\ n";
std::cout << "What is 8 mnus 52 " << 8 - 5 << "\n";
std::cout << "What is 8 times 5?7 " << 8 * 5 << "\n";
std::cout << "What is 8 divided by 5?2 " << 8/ 5 << “\n";
std::cout << "What is the remainder of 8 divided by 5?2 " << 8 %5 << "\n";

8 plus 5? 13
8 mnus 5? 3
8 times 5? 40

8 divided by 5? 1
t he remai nder of 8 divided by 5?7 3




yhttps://thinkzone.wlonk.éom/Numbers/NumbérSets.hfm

Operators perform
basic arithmetic operations

Addition +
Subtraction -
Multiplication * Computes
L remainder
Division
/ / for

Modulus Op Integer division



https://thinkzone.wlonk.éom/Numbers/NumbérSets.hfm

Operators perform

. . ) Integer division
basic arithmetic operations

Addition + 1r 3
Subtraction - 5) 8
Multiplication * i

Division / 3

Modulus %



Integer division

8 /5% ~ quotient remainderMS %5
divisor 1 T 3¢
\.._95) 84”:il:vidend
o9
3
dividend = quotient *divisor + remainder

8 1 S5 3



Integer division

dividend = quotient *divisor + remainder

8 1 S 3




Integer division

dividend = quotient *divisor + remainder

/894 548




Integer division

dividend = quotient *divisor + remainder

/894 548

\ \
/894 >7894

dividend dividend




Integer division

dividend = quotient *divisor

+ remainder

/894

548

/

/894 / 548

dividend divisor

7894 % 548

dividend divisor



Integer division

dividend = quotient *divisor + remainder

/894 14 || 548 222

i

guotient = dividend / divisor remainder = dividend %divisor




Integer division Integer division

with constants with variables
14 — 7894 / 548 dividend = 7894
divisor = 548

222 = 7894 % 548 quotient =dividend / divisor

remainder = dividend %divisor



Integer division
with variables

dividend = 7894
Let’s turn these into ElC e
C++ Sfdfemenfs quotient =dividend / divisor

remainder = dividend %divisor



A variable is a container ~
for a specified type of data

Integer division
with variables

1 nt quoti ent

i nt divi dend:
di vi dend = 7894:

‘i nt divisor =

548:

= dividend / divisor;

I nt remal nder = dividend % divisor; |

Container stored in computer memory




A variable is a container ~
for a specified type of data

| nt

fl oat
doubl e
char
bool

/ C++ basic data types:

3.141592
A\ 3.141592653589793

Integer number/ |
Floating point number
Double precision floating point

Ch f |
Boz;‘:;ne:-x | i

Either true or false

Container stored in computer memory



A variable is a container

for a specified type of data Integ er d |V|S|On
with variables

C++ declaration of an
integer variable

named “dividend”

int dividend:
di vi dend = 7894:

jnt di vi sor = 548:

dividehd 1 nt quotient = dividend / divisor;
| nt r_emai nder = di vi dend % di vi sor;

Variable names are call identifiers



A variable is a container

for a specified type of data Integ er d |V|S|On
with variables

C++ declaration of an
integer variable

named “dividend” , ,
. | nt di vi dend,;

. di vi dend = 7894;

Assignment of a value

To a variable |  lint divisor = 548;

1 nt quotient = dividend / divisor;

dividend |
| nt r_emai nder = di vi dend* % di vi sor;




A variable is a container

for a specified type of data Integer d|V|S|On

C++ declaration of an
integer variable

named “dividend”

Assignment of a value
To a variable

dividend divisor

/894 | 548

with variables

int dividend:
di vi dend = 7894:

jnt di vi sor = 548:

1 nt quotient = dividend / divisor;

| nt r_emai nder = di vi dend* % di vi sor; ‘

A variable can be declared and
assigned a value in one statement




dividend divisor Integer d|V|S|On
7894| | 548 with variables

int dividend:
di vi dend = 7894:

quotient

jnt di vi sor = 548:

| — 1nt quotient = dividend / divisor; |
/——* I nt remal nder = dividend % divisor;

Arithmetic operations can be performed
on values stored in variables



dividend divisor Integ er d|V|S|On

7894 | 548 with variables
\Retrieve value from variable
7894 i nt dividend;

di vi dend = 7894:

quotient

jnt di vi sor = 548:

| — 1nt quotient = dividend / divisor; |
/——* I nt remal nder = dividend % divisor;

Arithmetic operations can be performed
on values stored in variables




dividend divisor Integer d|V|S|On
7894| | 548 with variables

&Retrieve value from variable

7894 / 548 |int dividend;

di vi dend = 7894:

quotient

jnt di vi sor = 548:

| — 1nt quotient = dividend / divisor; |
/——* I nt remal nder = dividend % divisor;

Arithmetic operations can be performed
on values stored in variables




dividend divisor Integer d|V|S|On
7894| | 548 with variables

Perform operation

14 = 7894 / 548 |int dividend;

di vi dend = 7894:

quotient

jnt di vi sor = 548:

| — 1nt quotient = dividend / divisor; |
/——* I nt remal nder = dividend % divisor;

Arithmetic operations can be performed
on values stored in variables



dividend divisor Integer d|V|S|On
7894| | 548 with variables

14 = 7894 / 548 int dividend;
Store result to variable |0' V! dend = 7894;
quotient

14

jnt di vi sor = 548:

| — 1nt quotient = dividend / divisor; |
/——* I nt remal nder = dividend % divisor;

Arithmetic operations can be performed
on values stored in variables



dividend divisor Integer d|V|S|On
7894| | 548 with variables

A

222 = 7894 %548 |int dividend;

di vi dend = 7894:

gquotient “remainder

14 222
1 nt quotient = dividend / divisor;

jnt di vi sor = 548:

/ﬂﬂwﬂwwmwmmmb I nt remal nder = dividendA96divisor;'

Arithmetic operations can be performed
on values stored in variables



C++ reserved words cannot
be used as variable names

A C++ variable must be
declared before its used

Assignment is NOT equality
(a variable * gets a value)

‘i nt divi sor

1 nt quotient =
I nt remal nder

S d|V|dend |
di vi dendll= 7894

= 548;

di vi dend! /

di vi dend.

di vi sor;
% di vi sor;

dividend  divisor guotient

/894| | 548

14

remainder

222




Let’s do division with C++ variables



calculator.cpp (Version 09)

{

#i ncl ude <i ostreand

Let's wite a cal cul ator program */

{int mai n()

/'l This statenment declares a variable naned "nyNunber"” as an integer nunber
I nt nmyNunber ;

/'l Any integer nunber can be assigned to variable of type "int"
myNunber = 7894; [/ Let's use the dividend from our exanple bel ow

/'l A variable can be output to the screen using its nane (or identifier)
std::cout << "What is nyNunber? " << nyNunmber << “\n";

/'l Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is 7894 divided by 548? " << 7894 / 548 << "\n";
std::cout << "What is the remai nder of 7894 divided by 5487 "

<< 7894 % 548 << "\ n";
std::cout << "Verify 7894 is equal to 14 tinmes 548 plus 222:

<< 14 * 548 + 222 - 7894 << "\n";




{

calculator.cpp (Version09)

{ nt'rnaln()

/'l This statenent declares a variable naned "nyNunber" as an integer nunber
int nyNunber: Variable declaration

/1 Any integer nunber can be assigned to variable of type "int"

nyNunber = 7894; // Let's use the dividend from our exanple bel ow
Variable assignment

/1 A variable can be output to the screen using its nane (or |dent|f|er)

std::cout << "What is nyNunber? " << nyNunmber << “\n"; & -

/1l Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is 7894 divided by 548? " << 7894 / 548 << "\n";
std::cout << "What is the remai nder of 7894 divided by 548? "

<< 7894 % 548 << "\n";
std::cout << "Verify 7894 is equal to 14 tinmes 548 plus 222: "

<< 14 * 548 + 222 - 7894 << "\n";

The current value of a variable
can be printed out



calculator.cpp (Version 09)

int main()

{

/'l This statenent declares a variable naned "nyNunber" as an integer nunber
I nt nyNunber ;

/'l Any integer nunber can be assigned to variable of type "int"
nyNunber = 7894; // Let's use the dividend from our exanple bel ow

/'l A variable can be output to the screen using its nane (or identifier)
std::cout << "What is nyNunmber? " << nyNunber << “\n";

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is 7894 divided by 548? " << 7894 / 548 << "\n";
std::cout << "What is the remai nder of 7894 divided by 5482 "

<< 7894 % 548 << "\ n";
std::cout << "Verify 7894 is equal to 14 tinmes 548 plus 222: "

<< 14 * 548 + 222 - 7894 << "\n";

What will be the output of this program ?




1 nt

{

}

calculator.cpp (Version09)

mai n()

/1 This statenment declares a variable naned "nyNunber" as an integer nunber
I nt nyNunber ;

/'l Any integer nunber can be assigned to variable of type "int"
myNunber = 7894; // Let's use the dividend from our exanple bel ow

/'l A variable can be output to the screen using its nane (or identifier)
std::cout << "What is nyNunber? " << nyNunmber << “\n";

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is 7894 divided by 548? " << 7894 / 548 << "\n";
std::cout << "What is the remai nder of 7894 divided by 5482 "

<< 7894 % 548 << "\ n";
std::cout << "Verify 7894 is equal to 14 tinmes 548 plus 222:

<< 14 * 548 + 222 - 7894 << "\n"; [/ Zero is the correct output

_ " - _ & _ &

What
What

I s myNunber? 7894
is 7894 divided by 548? 14

What is the remai nder of 7894 divided by 548? 222

Verify 7894 is equal to 14 tinmes 548 plus 222: 0




calculator.cpp (Version 09)
int main() B “Magic numbers” are constants in programs

varidbfe mamed vy MNunks

/1 Any integer f.»iér ca_*}:'..5|oned Yo Aar j
nyNumber = 7894;" // Let" " uge fhe d v oenrﬂ

[/ This statenent declare$.=
I nt nyNunber ; :

Tom, UI’ e

s*nay?,f
(1P | nn

/Il A variable can b€ odt ptt Ao /é':cr;’e'usjfg i
std::cout << "What" i, & myNuhber? MNunbef <s

¥i meg’ di ' bl @& répai nder

/1 Verify that’ diXi gépd egliat’s quoyl o vig
£< 7894/ 548y

std::cout << "Mhat/i& 7894 diz’?r’

std:: coutbe</ Wydt/i s the repdiNder of 7894 Qi vi deg’ by 548’ /
<< 7894 46 548/<< "VA": o/,
std: : coutl<< "Meri fi¢ 7894 EJ equal to 14 tines 5 8 pl us 22

<< 14 * 548 + 222 - 7894 << "\n", Remove these magic numbers.

— Get same correct result.
What is nyNunber? 7894
VWhat is 7894 divided by 5487 14

What is the remai nder of 7894 divided by 548? 222
Verify 7894 is equal to 14 tinmes 548 plus 222: 0



calculator.cpp (Version 10)

{

s Remove dividend constant from operations gt

/'l This statenent declares a variable naned "nyNunber" as an integer nunber
I nt nmyNunber ;

/'l Any integer nunber can be assigned to variable of type "int"
myNunber = 7894; // Let's use the dividend from our exanple bel ow

/1l Verify that dividend equals quotient tinmes divisor plus renmainder

std::cout << "What is " << nyNunber << " divided by 5482 "
<< nyNunber / 548 << "\n";

std::cout << "What is the remai nder of " << nyNunber << " divided by 548? "
<< nyNunber % 548 << "\n";

std::cout << "Verify " << nyNunber << " is equal to 14 tines 548 plus 222:
<< 14 * 548 + 222 - nyNunber << "\n"; [/ Zero is the correct output

VWhat is 7894 divided by 5487 14
What is the remai nder of 7894 divided by 5487 222

i i - tput still correct
Verify 7894 is equal to 14 tinmes 548 plus 222: 0 Output still correc




calculator.cpp (Version 11)

{

s== Remove divisor constant from operations s

/'l This statenent declares a variable naned "nyNunber" as an integer nunber
I nt nmyNunber ;

/'l Any integer nunber can be assigned to variable of type "int"

myNunmber = 7894; // Let's use the dividend from our exanple bel ow

I nt myQt her Nunber = 548; // Let's use the divisor fromour exanple

/'l Verify that dividend equals quotient tinmes divisor plus reminder

std::cout << "What is " << nyNunmber << " divided by " << nyQ her Nunber
<< " ? " << nyNunber / nyQ her Nunber << "\n";

std::cout << "What is the remai nder of " << nyNunber << " divided by "
<< myQ her Nunber << " ? " << nyNunber % nyQ her Nunber << "\n";

std::cout << "Verify " << nyNunber << " is equal to 14 tines "
<< myQ her Nunber << " plus 222: " << 14 * nyQ her Nunber + 222 - nyNunber
<< "\n"; /] Zero is the correct output

VWhat is 7894 divided by 5487 14
What is the remai nder of 7894 divided by 5487 222
Verify 7894 is equal to 14 tinmes 548 plus 222: 0

Output still correct



calculator.cpp (Version 12)
e s Lef’s clean up and gef some space
int main()
{
/| Declare and assign values for our vari abl es
I nt myNunber = 7894; // Any nunber of our choice
I nt myQt her Nunber = 548; // Anot her nunber of our choice
I nt dividend = nyNunber; // Copy value to a new vari abl e
I nt divisor = myQ her Nunber ;

// Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << dividend / divisor << "\n";

<< divisor << " ? " << dividend %divisor << "\n";:

std::cout << "Verify " << dividend << " is equal to 14 tinmes "
<< divisor << " plus 222: " << 14 * divisor + 222 - dividend
<< "\n"; /| Zero is the correct output

std::cout << "What is the remai nder of " << dividend << " divided by "




{

calculator.cpp (Version12)

int main()

What
What

/| Declare and assign values for our vari abl es

I nt nmyNunber = 7894; // Any nunber of our choice

I nt mnyQ her Nunber = 548; // Anot her nunber of our choice
I nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber;

// Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << dividend / divisor << "\n";

std::cout << "What is the remai nder of " << dividend << " divided by "

<< divisor << " ? " << dividend % divisor << "\n";

std::cout << "Verify " << dividend << " is equal to 14 tinmes "
<< divisor << " plus 222: " << 14 * divisor + 222 - dividend
<< "\n"; /| Zero is the correct output

I's 7894 divided by 5487 14

Verify 7894 is equal to 14 tinmes 548 plus 222: 0

is the remai nder of 7894 divided by 548? 222 Oufpuf still correct



calculator.cpp (Version 14) ) )
T ey Remove quotient and remainder constants
I nt main()

if
‘ /| Declare and assign values for our vari abl es

i nt nmyNunber = 7894; // Any nunber of our choice

i nt myQther Nunber = 548; // Another nunber of our choice
i nt dividend = nyNunber; // Copy value to a new vari able
i nt divisor = nyQ her Nunber ;
I nt quotient = dividend / divisor;
I nt remai nder = dividend % di vi sor;

/'l Verify that dividend equals quotient tinmes divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remai nder of " << dividend << " divided by "
<< divisor << " ? " << renmmi nder << "\n";

std::cout << "Verify " << dividend << " is equal to "
<< quotient << " tinmes " << divisor << " plus " << renai nder
<< ": " << quotient * divisor + renainder - dividend
<< "\n"; /] Zero is the correct output




calculator.cpp (Version14)

{

/| Declare and assign values for our vari abl es

I nt nmyNunber = 7894; // Any nunber of our choice

I nt mnyQ her Nunber = 548; // Anot her nunber of our choice
I nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % di vi sor; L

/'l Verify that dividend equals quotient tinmes divisor plus reminder |

std::cout << "What is " << dividend << " divided by " << divisor i
<< " ? " << quotient << "\n";

std::cout << "What is the remai nder of " << dividend << " divided by "
<< divisor << " ? " << renmmi nder << "\n";

P

std::cout << "Verify " << dividend << " is equal to "
<< quotient << " tinmes " << divisor << " plus " << renai nder
<< ": " << quotient * divisor + renainder - dividend
<< "\n"; /| Zero is the correct output

\What is 7894 divided by 548? 14
What is the remai nder of 7894 divided by 5487 222

Output still correct

Verify 7894 is equal to 14 tinmes 548 plus 222: 0



{

calculator.cpp (Version 14)

I nt }nain(ad

/'l Declare and assign ye “Ues Aor our vari abl es Let’s ask the user to provide ]
nt nyNunber = 7894; *// Aay nunber of our choice |

|
i nt nmyQther Nunber = 548; #// Anot her nunber of our choice
i nt dividend = nyNunber; // Copy value to a new vari able
i nt divisor = nyQ her Nunber ;
i nt quotient = dividend / divisor;
i nt remai nder = dividend % di vi sor;
/'l Verify that dividend equals quotient tinmes divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remai nder of " << dividend << " divided by "
<< divisor << " ? " << remmi nder << "\n";

std::cout << "Verify " << dividend << " is equal to "
<< quotient << " tinmes " << divisor << " plus " << renmai nder
<< ": " << quotient * divisor + remainder - dividend
<< "\n"; /] Zero is the correct output

=8 e still have two magic numbers WY



calcu»lator cpp (VerS|on 18)

Let’s ask the user to provide }

/] Ask the user to glve us a nunber for our flrst oper and
std::cout << "Please type a nunber and press enter: ";

/[l Wait for the user to enter a nunber and assign it variable “nyNunber”
I nt nyNunber ; |
std::cin >> nyNunber; <&

i nt myQher Nunber = 548; // Another nunber of “our choice
I nt dividend = nyNunber; // Copy value to a new vari abl e
int divisor = nyQ her Nunber ; com? . .

int quotient = dividend / divisor: std::cin assigns value given by
int remainder = dividend %divisor; user in input stream to a variable

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
<< divisor << " ? " << remainder << "\n";

std::cout << "Verify " << dividend << " is equal to "
<< quotient << " times " << divisor << " plus " << renni nder
<< ": " << quotient * divisor + remainder - dividend
<< Il\nll

. [/ Zero is the correct output



calcuAIator cpp (Ver5|on 18)

Current point in

/1 Ask t he user to gi ve us a nunber for our f| r st operand Program execution

std::cout << "Please type a nunber and press enter: ";
/1 Wait for the user to enter a nunber and assign it variable “nmyNunber"”
i nt nmyNunber ;

std::cin >> nyNunber;

i nt myQther Nunber = 548; // Another nunber of our choice
I nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor

<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "




calcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable “nmyNunber"”
i nt nmyNunber ;

std::cin >> nyNunber; <€

Current point in

int myQther Nunber = 548; // Another nunber of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter:




CalcuAIator cpp (Ver5|on 18)

/] Ask the user to gi ve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber; <€

Current point in

i nt nmyCther Number = 548; // Another number of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ; o
int quotient = dividend / divisor; Once executed, this statement

i nt renmai nder = dividend % di visor; will wait for user inpuf

/1 Verify that dividend equals quotient tines divisgr plus reminder
std::cout << "What is " << dividend << " divided b¥ " << divisor
<< " ? " << quotient << "\n"; /
std::cout << "What is the remainder of " << dj#ldend << " divided by "
Pl ease type a nunber and press enter: |




CalcuAIator cpp (Ver5|on 18)

/] Ask the user to gi ve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber; <€

Current point in

i nt nmyCther Number = 548; // Another number of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ; o
int quotient = dividend / divisor; Once executed, this statement

i nt renmai nder = dividend % di visor; will wait for user inpuf

/1 Verify that dividend equals quotient tinmes divisgr plus remai nder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n"; /
std::cout << "What is the renmainder of " << divjdend << " divided by "
Pl ease type a nunber and press enter: 7894]




calcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;
std::cin >> nmyNunber;

Current point in

i nt nmyCther Number = 548; // Another number of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ; .
int quotient = dividend / divisor; After user input,

int remainder = dividend % divisor; program runs to completion

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter: 7894




calcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nmyNunber;

i nt myQther Nunber = 548; // Another nunber of our choice
I nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";

std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter: 7894
What is 7894 divided by 5487 14
What is the remai nder of 7894 divided by 5487 222
Verify 7894 is equal to 14 tinmes 548 plus 222: 0

Output still correct




calcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand

std::cout << "Please type a nunber and press enter: ";
/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber;

i nt myQther Nunber = 548; // Another nunber of our choice
I nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor

<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "

Let’s run the same executable again




calcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber; <€

Current point in

int myQther Nunber = 548; // Another nunber of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter: |




calcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber; <€

Current point in

int myQther Nunber = 548; // Another nunber of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter: 5481]




CalcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber; <€

Current point in

int myQther Nunber = 548; // Another nunber of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter: 5481
What is 5481 divided by 548 ? 10
What is the remai nder of 5481 divided by 548 ? 1

Program output correct

Verify 5481 is equal to 10 tinmes 548 plus 1. O




calcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand

std::cout << "Please type a nunber and press enter: ";
/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber;

i nt myQther Nunber = 548; // Another nunber of our choice
I nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor

<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "

Let’s run the same executable again




calcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber; <€

Current point in

int myQther Nunber = 548; // Another nunber of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter: |




calcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber; <€

Current point in

int myQther Nunber = 548; // Another nunber of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter: 299792448|




CalcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber; <€

Current point in

int myQther Nunber = 548; // Another nunber of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter: 299792448
What is 299792448 divided by 548 ? 547066 Program output correct
What is the renmai nder of 299792448 di vi ded by 548 ? 280

Verify 299792448 is equal to 547066 tines 548 plus 280: O




CalcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand

std::cout << "Please type a nunber and press enter: ";
/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nmyNunber;

i nt myQther Nunber = 548; // Another nunber of our choice
I nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor

<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "

Let’s run the same executable one more time




calcuAIator cpp (Ver5|on 18)

/] Ask the user to glve us a nunber for our flrst operand
std::cout << "Please type a nunber and press enter: ";

/1 Wait for the user to enter a nunber and assign it variable "nmyNunber"
i nt nmyNunber ;

std::cin >> nyNunber; <€

Current point in

int myQther Nunber = 548; // Another nunber of our choice Program execution
I nt dividend = nyNunber; // Copy value to a new vari abl e

i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter: 28725701900024}




dcalcu‘lator.cpp (Version 18)

o A,

/1 Ask the user to give us a nunber for our first operand
std::cout << "Please type a nunber and press enter: ";

/[l Wait for the user to enter a nunber and assign it variable "nyNunber
i nt nmyNunber ;

std::cin >> nmyNunber;

i nt myQther Nunber = 548; // Another nunber of our choice
I nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber ;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % divisor;

/1 Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remainder of " << dividend << " divided by "
Pl ease type a nunber and press enter: 28725701900024 p tout b }
What is -2147483648 divided by 548 ? -3918765 e e e
What is the remai nder of -2147483648 divided by 548 ? -428

Verify -2147483648 is equal to -3918765 tinmes 548 plus -428: 0
Largest integer C++ can store: 2,147,483,647 ( or | NT_NAX )




calculator cpp (VerS|on 19)

NN Lct’s ask the user for both operands

// Ask the user to give us two nunbers for our operands
int myNumber, myQt her Nunmber ; <=
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 "nmyQ her Nunber™ |
std::cout << "Please type another nunber and press enter: “; [/ Second op r and
std::cin >> nyQ her Nunber;

I nt dividend = nyNunber; // Copy value to a new variabl e

I nt divisor = Q her Nunber ; . . ,
i nt quoti ent :méi vidend / divisor; Mu”"p’e variables can be declared ]

i nt remai nder = dividend % di vi sor; in a sing’e statement

/1l Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remai nder of " << dividend << " divided by "
<< divisor << " ? " << renmainder << "\n";

std::cout << "Verify " << dividend << " is equal to "
<< quotient << " tinmes " << divisor << " plus " << renmai nder
<< ": " << quotient * divisor + remainder - dividend
<< "\n": /] Zero is the correct output




calculator cpp (Ver5|on 19)

. o No more magic numbers!

// Ask the user to give us two nunbers for our operands
i nt nmyNunber, nyQ her Nunber ;

std::cout << "Please type a nunber and press enter: ";
std::cin >> nyNunber; // Wait for user to enter a first operand

/| Ask the user for our second operand and assign it to "nmyQ her Nunber™

std::cout << "Please type another nunber and press enter: “; [/ Second operand
std::cin >> nyQ her Nunber;

i nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % di vi sor;

/1l Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
std::cout << "What is the remai nder of " << dividend << " divided by "
<< divisor << " ? " << renminder << "\n";

std::cout << "Verify " << dividend << " is equal to "
<< quotient << " tinmes " << divisor << " plus " << remai nder
<< ": " << quotient * divisor + remainder - dividend
<< "\n": /] Zero is the correct output

HWW"WWW — N - .



calculator.cpp (Version 19)

oS "X - s et POSNIPE S T P e
/|l Ask the user to give us two nunbers for our operands
i nt nmyNunber, nyQ her Nunber ;

std::cout << "Please type a nunber and press enter: ";
std::cin >> nyNunber; // WAit for user to enter a first operand

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

i nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % di vi sor;

/1l Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";
Pl ease type a nunber and press enter: 7894
Pl ease type another number and press enter: 548 Program output correct
What is 7894 divided by 548? 14

What is the remai nder of 7894 divided by 5487 222
Verify 7894 is equal to 14 tinmes 548 plus 222: 0




calculator.cpp (Version 19)

oS "X 30 i, R PRV L T P e
/|l Ask the user to give us two nunbers for our operands
i nt nmyNunber, nyQ her Nunber ;

std::cout << "Please type a nunber and press enter: ";
std::cin >> nyNunber; // WAit for user to enter a first operand

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

i nt dividend = nyNunber; // Copy value to a new vari abl e
i nt divisor = nyQ her Nunber;

I nt quotient = dividend / divisor;

I nt remai nder = dividend % di vi sor;

/1l Verify that dividend equals quotient tines divisor plus reminder
std::cout << "What is " << dividend << " divided by " << divisor
<< " ? " << quotient << "\n";

Let’s run the same executable again




3.14286 is a floating point approximation of 11

3 is an integer approximation of T

Pl ease type a nunber and press enter: 22

Pl ease type anot her nunber and press enter: 7 Program OUfPUf correct
{What is 22 divided by 7 ? 3

What is the remai nder of 22 divided by 7 2 1 but ...

Verify 22 is equal to 3 times 7 plus 1: 0 suppose T is needed




3 is an integer approximation of

3.14286 is a floating point approximation of 11




calculator.cpp (Version 20)

e Just change all i nt to f | oat

/'l 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

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

float dividend = nyNunber; // Copy value to a new vari able
float divisor = nyQ her Nunber

float quotient = dividend / divisor;

fl oat remai nder = divi dend{ %idi vi sor;

t

i f\
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10F | inps _di v §N or

ji v de gl s

I e I"Qi

cal cul ator.cpp: 18:31: error: invalid operands to binary expression
('"float' and 'float')
float remai nder = dividend %divisor; [/ "% not defined for float type

— s s s s s s~ —~— s~~~ —~

1 error generat ed.

<< "\n": [/ Zero is the correct output




i nt data type fl oat data type

Operators perform
basic arithmetic operations

+ Addition +
Subtraction

Multiplication No remainder

/ Division / for

«— real numbers
% Modulus



calculator cpp (VerS|on 22)

- B Remove code for integer division
// Ask the user to give us two nun‘oers for our operands
fl oat nyNunber, nyQ her Nunber

std::cout << "Please type a nunber and press enter: ";
std::cin >> nyNunber; // WAit for user to enter a first operand

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




calculator.cpp (Version 22)

N Add statement for floating point division

/'l Ask the user to give us two nunbers for our operands
fl oat nyNunber, 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 "nmyQ her Nunber™
std::cout << "Please type another nunber and press enter: “; [/ Second operand
std::cin >> nyQ her Nunber;

/| Performdivision operation and output result to screen
std::cout << "What is " << nyNunber << " divided by " << nyQ her Nunber
<< " ? " << nyNunber / nmyQ her Nunber << "\n";




calculator.cpp (Version 22) )

/'l Ask the user to give us two nunbers for our operands
fl oat nyNunber, nyQ her Nunber

std::cout << "Please type a nunber and press enter: ";
std::cin >> nyNunber; // Wait for user to enter a first operand

/| 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;

/| Performdivision operation and output result to screen
std::cout << "What is " << nyNunber << " divided by " << nyQ her Nunber
<< " ? " << nyNunber / nyQ her Nunber << "\n";

I am using the cursors to
denote where user input is prompted

Pl ease type a nunber and press enter: |22
Pl ease type anot her nunber and press enter: }7
What is 22 divided by 7 ?

What will be the output of this operation ?




calculator cpp (Ver5|on 22)

VA L

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

fl oat nyNunber, nyQ her Nunber

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

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

/| 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;

/| Performdivision operation and output result to screen
std::cout << "What is " << nyNunber << " divided by " << nyQ her Nunber
<< " ? " << nyNunber / nyQ her Nunber << "\n";

Pl ease type a nunber and press enter: |22
Pl ease type anot her nunber and press enter: }7
What is 22 divided by 7 ? 3.14286

Can we get a better approximation of 11 ?




calculator.cpp (Version 22) )

/'l Ask the user to give us two nunbers for our operands
fl oat nyNunber, nyQ her Nunber

std::cout << "Please type a nunber and press enter: ";
std::cin >> nyNunber; // Wait for user to enter a first operand

/| 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;

/| Performdivision operation and output result to screen
std::cout << "What is " << nyNunber << " divided by " << nyQ her Nunber
<< " ? " << nyNunber / nyQ her Nunber << "\n";

Pl ease type a nunber and press enter: 245850922
Pl ease type anot her nunmber and press enter: [78256779
VWhat is 2.45851e+08 divided by 7.82568e+07 ? 3.14159

Scientific notation: 2.45851e+08 = 2.45851* 108 = 245850922




calculator.cpp (Version 22)

. L . I PG S PO . -
oo T

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

fl oat nmyNumber, nyQ her Nunber;

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

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

/| 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;

/| Performdivision operation and output result to screen
std::cout << "What is " << nyNunber << " divided by " << nyQ her Nunber
<< " ? " << nyNunber / nyQ her Nunber << "\n";

Which operation should we perform?
Let’s provide them all



calculator cpp (Ver5|on 23)

. M Perform all operations for the user

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

fl oat nyNunber, nyQ her Nunber

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

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

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

/|l Performall operations and output result to screen

std::cout << "What is " << nyNunber << " plus " << nyQ her Nunber << "? "
<< myNunber + nyQ her Nunmber << "\n";

std::cout << "What is " << nyNunber << " mnus " << nyQ her Nunber << " 2"
<< nmyNunber - nyQ her Nunber << "\n";

std::cout << "What is " << nyNunber << " tinmes " << nyQherNunber << " 2?2 "
<< nmyNunber * nyQ her Nunber << "\n";

std::cout << "What is " << nyNunber << " divided by " << nyQ her Nunber

<< " 7?2 " << Nunber / O her Nunber << "\n";

B Pl ease type a nunber and press enter: 22

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

IS 22 mnus 7 ? 15
Is 22 tines 7 ? 154
s 22 divided by 7 ? 3.14286



calculator cpp (Ver5|on 24)

SN Remove some unnecessary magic text

// Ask the user to give us two nun‘oers for our operands
fl oat nyNunber, nyQ her Nunber

std::cout << "Please type a nunber and press enter: ";
std::cin >> nyNunber; // Wait for user to enter a first operand

/| Ask the user for our second operand and assign it to "nmyQ 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 m nus
char nultiplicationCharacter = '*'; [/ Character, for tines
char divisionCharacter = "/"; [/ Character, for division

/|l Performall operations and output result to screen

std::cout << nyNunmber << additionCharacter << nyQ herNunber << "="
<< myNunber + nmyQ her Nunmber << "\n";

std::cout << nyNunber << subtractionCharacter << nmyQ herNunber << "= "
<< nmyNunber - nyQ her Nunmber << "\n";

std::cout << nyNunmber << nultiplicationCharacter << nyQ herNunber << "="
<< nmyNunber * nyQ her Nunber << "\n";

std::cout << nyNunber << divisionCharacter << myQ herNunber << "="
<< myNunber / nyQ her Nunber << "\n";




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!) */ [oECrYRNEV- SN TI1i ol A=Vl A - IR Y
Pl ease type another nunber and press enter: 7

‘int mai n() What is 22 plus 7? 29
What is 22 minus 7 ? 15
[/l Ask the user to give us two nunbers for our operands VWhat is 22 times 7 ? 154
float nmyNumber, nyQther 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 NeXf IeCfU"e: Functions
char subtracti onCharacter = '-'; [/ Character, for mn nus ;

char multiplicationCharacter = "'*'; [/ Character, for tines

char divisionCharacter = '/'; [/ Character, for division

/[l Performall operations and output result to screen

std::cout << nyNunber << additionCharacter << nyQ her Nunber << "=
<< nyNunmber + nyQt her Nunber << "\n";

std::cout << nyNunmber << subtractionCharacter << nyQ herNunber << "=
<< nyNunmber - nyQ her Nunber << "\ n";

std::cout << nyNunber << rnultiplicationCharacter << myQ her Nunmber << "= "
<< nyNunmber * nyQt her Nunber << "\ n";

std::cout << nyNunber << divisionCharacter << nyQ her Nunber << "=
<< nyNunmber / myQ her Nunber << “\n”;



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!) */ [oECrYRNEV- SN TI1i ol A=Vl A - IR Y
Pl ease type another nunber and press enter: 7

‘int mai n() What is 22 plus 7? 29
What is 22 minus 7 ? 15
[/l Ask the user to give us two nunbers for our operands VWhat is 22 times 7 ? 154
float nmyNumber, nyQther 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 lfself
char subtracti onCharacter = '-'; [/ Character, for mn nus ;

char multiplicationCharacter = "'*'; [/ Character, for tines

char divisionCharacter = '/'; [/ Character, for division

/[l Performall operations and output result to screen

std::cout << nyNunber << additionCharacter << nyQ her Nunber << "=
<< nyNunmber + nyQt her Nunber << "\n";

std::cout << nyNunmber << subtractionCharacter << nyQ herNunber << "=
<< nyNunmber - nyQ her Nunber << "\ n";

std::cout << nyNunber << rnultiplicationCharacter << myQ her Nunmber << "= "
<< nyNunmber * nyQt her Nunber << "\ n";

std::cout << nyNunber << divisionCharacter << nyQ her Nunber << "=
<< nyNunmber / myQ her Nunber << “\n”;



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




Things to think about

Why would anyone use an int when they could use a float ?
Is 22/7 the same thing as 22.0/7.0 ?

What should our program do if a user requests 102/0.0 ?
Can we do operations in succession like a calculator?

What is 8/2*(2+2)7?



# | * Robotics 102 - Fall 2021

| ntroduction to Al and Programm ng
C++ Qperators and Vari ables */

shapeYCoordi nate = sqrt(cos(x))* cos(SOO*x)‘
+sqrt(abs(x))-0.7*(4-x*x)"0. 01;

. boundaryUpper = sqrt(6-x"2);
“ boundaryLower = -sqrt(6-x"2);




