Exercises — chapter?

Variables and Assignments
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i..li prog_App 3 using namespace std;

5B Sources 4 ) o
H main.cpp 5 ?nt main{

6 |HI
i
8 18,343 5
]
10
1
12
13 string h="good day";
14 char o='¢';
15 cont<<f<<endl<<y<<endl<<c<<endl<<s<<endl<<h<<endl<<o;
16
17 return 0;
18 }
IO

Variable declaration/initialization
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main.cpp

1 #include <iostream>

2

3 using namespace std;

4

5

[ int main ()

2 .

8

9 int y=0,u=50,i=100;
10 short c=10,n=20;
11 cout<<"data type is string)n"<<c*n<<"\t results:"<<ytu+i;
1z return 0; l
13
14

\n to make a new line \t to make a space




Basic Data Types

The data type specifies the size and type of information the variable will store:

Data Type
int

float

double

boolean

char

Size
4 bytes

4 bytes

8 bytes

1 byte

1 byte

You can reassign variable:

Description
Stores whole numbers, without decimals

Stores fractional numbers, containing one or more decimals. Sufficient for
storing 7 decimal digits

Stores fractional numbers, containing one or more decimals. Sufficient for
storing 15 decimal digits

Stores true or false values

Stores a single character/letter/number, or ASCII values

~ ' main) : int viea | PREREBR
deostin-
nain.cpp X
1 #include <iostream>
2
3 nsing namespace std;
4
g int main() execution time : ©.148 s
6 .
T int y=50;
8 y=200;
] cont<<"the value of y is "<<y»
10
11 retorn O;
12
13
Constants

» Used to define a variable whose value cannot be changed.

» Constant declaration syntax: const type constant name;



» Must declare and initialize constant in same time.

®» (Constant can’t reinitialize.

Example:Compute circle area

Build Debug Fortran wxSmith Tools Tools+  Plugins DoxyBlocks Settings  Help
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~ | main{) : int
v = = L dhsm =}
main.cpp >

1 * i

2

3 nsing namespace std;

4

o int main()

& .

7 float radius=7:

g const fleoat wv=3.14;

=] float circle_area=y*radius‘radius;

10 cout<<"the circle area is "<<circle area;

11

1z
13 return O;
14
15

Input and Output

Example for cout command
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using namespace std;

1 E\sarah\codeblock_projit_soso\bin\Debug't_soso.exe

Process returned @ |
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= cin is a predefined variable that reads data from the keyboard with the
extraction operator (>>).

U = > £ o fn - | )

main.cpp

B E\sarah\codeblock_proj\prog_App\bin\Debug\prog_App.exe — O x

using namespace std; enter the value of b:38

int main()
{ ™ t [ )] execution time :
int c=10;
int b
<"enter the walue of b:";
b
endl<<b+c;

[ale

return O;

o e e
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Example 2:Compute circle area by cin command

main.cpp X B Esarah\codeblock_proji\prog_App\bin\Debug\prog_App.exe

1

2

3 using namespace std;

4

5 int main{)

L (=

7 int radius;

8 const fleat y=3.14;

9 cout<<"Enter the radius";

10 cin>>radius;

11 float circle area=y‘radius‘radius;
12 cont<<"the circle area is : "<<circle area;
13

14 return O;

15 }

16 w




Write c++ program that ask the user to enter his/her name and age then print them
in same line?

1. First method

main.cpp X

1 tinclude <iostream> B EMsarah\codeblock_proj\prog_App\bin\Debug\prog_App.exe
2
3 nsing namespace std;
4
5 int main|)
& =R "nesd X execution time : 9
7 string first name, second name;
i int age ;
g o0 “<"Enter your first name ";
10 ol first name;
11 oc '"Enter your second name ";
12 ci second_name;
13 oc “"Enter your age ";
14 i age;
15 -:'first_nan‘.e-:'-:'"\t"-:'-:'second_narr.e-:'-:'"\t"-:'-:'age;
16
17
19
20 return O;
21
22 L
£
2. Second method
main.cpp X
1 sinclude <iostream . :
. 1! E\sarah\codeblock_proj\prog_App\bin\Debug\prog_App.exe
&
3 using namespace std; Enter your first name , second name and age sara mohamed 25
4 sara  mohamed 25
5 int main() Process returned 8 (
6 |1 Press any ke
7 string first name second name, age;
B <"Enter your first name , second name and age";
§ ciny>first name>»second name>>age;
10 al:l'.l:c'-:‘first_name-:‘-:‘"\t"-:'-:'second_narr.e-:‘-:‘"\t"-:‘-:‘age;
11
12
13 retorn O;
14
U5




Comments
= Comments can be used to explain C++ code

® to make it more readable. It can also be used to prevent execution when testing
alternative code.

®» Comments can be singled-lined or multi-lined

Example for singled-lined comment

| Projects il s 1 #include <iostream>

OWUrkspace 3

9"!,55 3 using namespace std;

BB Sources 4
main.cpp 5 int main()

6 Hi
1 —
] int radius;
9 const float h=3.14;
10 cout<<"Enter the radius of circle "<<endl;
11 cin>>radius;
12 float area=h*radius*radius;
13 cont<<"the circle area is "<<area;
14
15 return 0;
16 }
17 L

Example for multi-lined comment

OWOkaPECE 3 using namespace std;
=M s 4
BB 50“"5_5 5 int main()
main.cpp 6 {
' [
9 ftetatoam
10
11 Bagiirs
12 RAGRAE " Radnig
13
14 -
15
16 int c=10;
17 int y=20;
18 cout<<"res is:"<<c*y;
19
20 return 0;
21 }
an

Operators



» Qperators are used to perform operations on variables and values.

C++ divides the operators into the following groups:

» Arithmetic operators

= Assignment operators

= Comparison operators

» | ogical operators

Arithmetic Operators

Arithmetic operators are used to perform common mathematical operations.

Arithmetic Operators

Operator

+

=
/
%o

++

Name Description Example
Addition Adds together two values X+ v
Subtraction Subtracts one value from another X -y
Multiplication Multiplies two values x ¥y
Division Divides one value from another x/y
Modulus Returns the division remainder X %y
Increment Increases the value of a variable by 1 ++x
Decrement Decreases the value of a variable by 1 --X
[ Operalor Precedence

A B Logical not {Highest)

[ = | {) Parenthesis

3 | * /. %

' <3 +, -

=3 >, =, <, <=

= ==, I=

7 22 (AND)

8 11 (OR)

=) = {Lowest)


https://www.w3schools.com/cpp/cpp_operators.asp
https://www.w3schools.com/cpp/cpp_operators_assignment.asp
https://www.w3schools.com/cpp/cpp_operators_comparison.asp
https://www.w3schools.com/cpp/cpp_operators_logical.asp

Example

main.cpp X

1 $include <i B Select E\sarahi\codeblock_proj\prog_App\bin\Debug\prog_App.exe
: 15

3 using namespace std; c

. 0

5] int main{) -

. 58

I =R

T i = i N " -
. Lt X cecution time : 0.473 s
8 int y=5;

] int sum=y+x;

10 int sub=y-x;

11 int div=y/x;

12 int prod=vy*x;

13 int mod=vy%x;
14
& cout<<sum<<endl<<sub<<endl<<div<<endl<<prod<<endl<<mod;
16 retorn O;
17
18 L

Write c++ program that ask the user to enter 3 numbers and then program compute
the average of these number and print the reslut on screen?

main.cpp X
1 ¥ i B E\sarah\codeblock_proj\prog_App\bin\Debug\prog_App.exe
2
Z nusing namespace std; erage 95 <
E int main() eturned @
6 |E1
T int x,v,2;
] cout<<"Enter three number to compute the average";
] Cin>>xX>>y>>Z;
10 int avg=(xtyiz)/3;
11 cont<<"the average is : "<<avgs
12
13 return O;
14

[
w
T




Increment and decrement

Increment: increase the variable value by 1.

Management X

main.cpp >
- . I
| Erojects, et wnibdcsyl 1 #include <iostream> B E\sarah\codeblock_projit_soso\bin\Debug\t_soso.exe
OWorkspace 2
i." t_s0s0 3 using namespace std; - e e S
: Jtion Time :© ©.3b4 5
= Sources 4 . o
main.cpp 8 1.nt. main()
(3
7 int ® = 5;
8 TR
g cdut << x:
10
11
12
13 refurn O;
14 1
15

++X or x++ means x=x+1

Difference between ++x and x++:
both ++x and x++ are used to increment variable x by 1.
The prime difference is that:

e ++X pre-increment operator uses the principle ‘change-then-use’.
e X++ post-increment operator uses the principle “use-then-change’.

4| Projects | Symbols | Files P 1 tinclude <lostream - . A
(O Workspace - . D . ] Projecs | Smhos | Fles ¥ 1  #include <iostream>
: 5 OWorkspace 7
o b 3 using namespace std; : .i
=B Sources 4 = g 3 using namespace std;
i : - Sources
mancpp 5 int mainf() L maine 4
I = o 5  int main()
7 6 |HI
8 int y,u,0; 1
9 y=10; ] int y,u,0;
10 u=5; 9 y=10;
11 int res= y*+tw; 10 u=5;
12 cout<<"the res "<<res; . . . .
- 11 int res= y*u++;
12 cout<<"the res "<<{res;
14 return 0; 13
15 } -
15 il 14 return 0;
13 }
5 i




Decrement

‘&3

Management

If:'m *{

® ecrease the variable value by 1

CEIRY
X

Q Workspace
i--‘i t_s050

1| Projects | Symbols

Fles P

S Sources
o main.cpp

--X Oor X-- means x=x-1

vl =2 Ldda »;

main.cpp X
1 #include <iostream>
2
3 using namespace std;
4
5 int main()
& {
7 int x = 5;
8 -=X;
£l cput << x;
10
11 eturn 0;
12 }
13

Difference between --x and x--

1| Projects | Symbols

O Workspace
M s
5B Sources
: mai.cpp

Files »

WD DD =1 e LR P L B

10
11
12
13
14
15
16

tinclude <lostream>
using namespace std;

int main()

=N ‘

int y,u,0;

y:‘_i};

u=5;

int res= y*u--;
cout<<"ths res "<<{res;

return 0;

4| Projects | Symbols

O Workspace
;..li %
5B Sources
E main.cpp

Files ¥

B E\sarah\codeblock_projit_soso\bin\Debught soso.exe

ion time :

[ R e R R T & B L R

e T T SR T S |

#include <iostreamr

using namespace std;

int main()

=

int y,u,0;

y:Li::;

u=5;

int res= y*--u;
cout<<"the res "<{res;

return 0;



Precedence rules for operators are the same as used in your algebra classes.

Example:
main.cpp X

f incdudes sipstre B E\sarah\codeblock_projit_soso\bin\Debug\t_soso.exe
&

3 nsing namespace std;

4

5 int main() d ) execution time : 8.831 s
& JEH

7 int x=10,y=20,2=5;

8 int resl=yix*z;

]

10 int res2=(x+y)*z;

11

12 cont<<"the first result: "<<resl <<endl<<"second result: "<<res2:;

13
14 return 0;
15
16 L

Operator Shorthand

Assignment operators are used to assign values to variables.

In the example below, we use the assignment operator (=) to assign the
value 10 to a variable called x:

TR v e > Lo sa

Management X

main.cpp ¥
4 | Projects | Symbols Files P 1 include <icstre
Q Workspace 2
i..li t_soso 3 using namespace std:
£ 5 Sources 4
H main.cpp 5] int main{()
6
7
8 int y=5;
=] cout<<y;
10
11 return O;
12 }
13

The addition assignment operator (+=) adds a value to a variable:

EF S| | BB S v & > L &hda
Management x main.cpp X |
41 | Projects | Symbols Files W 1 finclude <iostream 8" Ehsarah\codeblock_projit_soso‘\bin\Debug't_soso.exe
Q_Workspace 2
i..'i t_soso 3 using namespace std: O returned @ (
_@. Sources 4 ) o ny key to c .
i rnain.cpp 2 1.nt main () -
i i 1
5 cout << x: X+=5 means x=x+5
10
11 return 0;
12 }
13




A list of all assignment operators:

Operator Example
= x =25
+= X +=3
= X-=23
k= x *= 3
/= x /=3
%= x %= 3
&= x &= 3
|= x|=3
~= x ~= 3
= X >>=3
c<= X <<= 3
Example 1:

#include ¢iostream»
using namespace std;

int main() {
int x = 5;
X -=3;
cout << x;
return 9,

Same As
x=25

X=x+3
X=x%x-3
x=x%*3
x=x/3

X =x&3
x=x|3
X=x"3

XK=X>>3

X=x<<3




Example 2:

#include <iostream>
using namespace std;

int main() {
int x = 5;
X *= 3;
cout << x;
return @;

Example 3:

#include <iostream» 1.66667
using namespace std;

int main() {
double x = 5;
X /= 3
cout <4 x5
return 8;

Example 4:

#include <iostream»
using namespace std,

int main() {
int x = 5;
X %= 3
cout << x;
return @;

Comparison Operators

Comparison operators are used to compare two values.

Note: The return value of a comparison is either true (1) or false (0).



A list of all comparison operators:

Name

Equal to

Not equal

Greater than

Less than

Greater than or equal to

Less than or equal to

Example

X

I
I
e

Operator
1=
>
=
==
=
Examplel:
4| Projects = Symbols | Files ) 1
(1) Workspace 2
_'i t s0s0 3
=B Sources 4
i - a
main.c
pp 2
9
10
11
12
13

Example2:

using namespace std;

int main{()
int x = 5;
int y = 3;

cout << (x = y);

return 0;

1" E\sarahlcodeblock_projit_soso\bin\Debug\t_soso.exe




ra w0 ~ = r e Y g mE oww : - )

Management X 5
main.cpp X 1 Esarah\codeblock_prajit_soso\bin\Debug\t soso.exe
1| Projects | Symbols | Files » 1 $incl N
O:Workspace z . execution time : 1.804 s
;.Ill t 5050 3 using namespace std;
=B Sources 4
i 5 int main{)
main.c|
pp 3 {
9
10
11 return O;
12 1
13
Example 3

#include <iostream>
using namespace std;

int main() {

int x = 5;
inty = 3;
cout << (x > y); // returns 1 (true) because 5 is greater than 3

return @;

—

Example 4:

#include <iostream>
using namespace std;

int main() {
int x = 5;
int y = 3;
cout << (x < y); // returns @ (false) because 5 is not less than 3
return @,

Example 5:



#include <iostream>
using namespace std;

int main() {
int x = 5;
inty = 3;
cout << (x »=y); // returns 1 (true) because five is greater than, or equal,
to 3
return @;

Example 6

#include <iostream»
using namespace std,;

int main() {
int x = 5,
inty=3;
cout << (x ¢=y); // returns @ (false) because 5 is neither less than or
equal to 3
return @;
1
J

If Statements



if to specify a block of code to be executed, if a specified condition is true.

Syntax

if (condition) {
// block of code to be executed if the condition is true

1
)

#include <iostream> 20 is greater than 18
using namespace std;

int main() {
if (26 » 18) {
cout << "20 is greater than 18";

return €;

1
I

The else Statement

Syntax
if (condition) {
// block of code to be executed if the condition is true
T oelse {

S/ block of code to be executed if the condition is false

1
I

Write a program to check the number negative
or positive?



1| Projects | Symbols
O Workspace
8 sara
=B Sources

main.cpp

Files P

e
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[
[

Flnclude <l10sCrecams

B E\sarah\codeblock_proj\sara\bin\Debug\sara.exe

using namespace std;

int main() et @ ] ution time : 3.
At crrTE
int num;
cont<<"enter the number";

cin>>num;

=] if (nums0) {

count<<"the number is positive";
F }

= else!

cout<<"the number is negative";

return 0;

Write a program to calculate hourly wages?

There are two choices

B Regular time (up to 40 hours)

gross_pay = rate * hours;

B Overtime (over 40 hours)

gross_pay = rate * 40 + 1.5 * rate * (hours - 40);

The program must choose which of these expressions to use



main.cpp X B E\sarah\codeblock_proj\eee\bin\Debughece.exe

1 #include <1 d rate 36 b8é
&
3 using namespace std; d (0x8)  execution time : 1
4
5 int main()
=L
7 int hours,rate;
B8 double gross_pay;
9 "Enter number of hours and rate";
10 o urs:-rate;
11 =] if (hours>40) {
12 gross_pay = rate * 40 + 1.5 * rate * (hours - 40);
13 cont<<"the gross pay is: "<<gross_pay;
14
15 - }
16 = else{
17
18 gross_pay = rate * hours;
19 cont<<"the gross pay is: "<agross_pay!
20 - }
21
22
a9 R
<
.
The else if Statement
Use the else if statement to specify a new condition if the first condition is false.
Syntax
if {conditionl) {
A/ block of code to be executed if conditionl is true
T else if (condition2) {
A/ block of code to be executed if the conditionl is false and condition2 is true
T else {
S4 block of code to be executed if the conditionl is faolse and condition? is false
N
J
Example: write aprogram to Calculates students grades?
main.cpp > | B " Efsarahtcodeblock_projfieecibintDebugece.exe
4
= int maini() Y g d
€ =R . 55 returned @
7 int degree;
8 ng grade;
9 “"Enter your degres™;
) C Frdegree;
11 = if (degree==35) {
iz
12 cont<<"Excellent™;
14 }
is = else if (degree>= )
16
17 cont<<"very good™;
is = else if (degreese>=&3) {
20
aL <Mgood™;
z }
3 = else
4
5 cont<<"Weak™:
[
7

B SV SV ST VT OV T OV T VR O 8

b



Logical Operators

Operator Name Description Example

Bl Logical and Returns true if both statements are true x < 5 && x < 10

[ Logical or Returns true if one of the statementsis x<5||x<4
true

! Logical not Reverse the result, returns false if the I(x <5 &R x < 10)

result is true

Example for And &&

main.cpp B E\sarah\codeblock_proj\eeeibin\Debugheee.exe

1 #includs <1 here is a negati
2 eturned @ ) xecution time : ©.174 s
3 nsing namespace std; r

4

5 int main{)

6 [Hf

T int y=10;

B int

=] = if | 1
10
11 cont<< y/v;
12 }
13 = else
14
15 cont<<" there is a negative walue";
16 o
17
is retarn O
18 }
20 =

Example :Or ||

main.cpp X B Efsarah\codeblock_projieee\bin\Debug' eee.exe
1 #¥include <iostream
2
3 nsing namespace std: tep
< cution time :
= int main()
6 =R
7 string grade;
8 int score;
] cont<<"enter grade and score"<<endl;
10 cin>>grade >>ScCOre;
11
12 =] if (grade=="good" score»=e5) {
13 cont<<"you passed and go to the next step™:
14 - }
15 = else
16
17 cont<<"please try again";
13
20 return O;
21
22 -




Example for Not

nolude <d ream> B Ehsarah\codeblock_proj\eee\bin\Debug\eee.exe

using namespace std;

int main()

=1 o s W

int numl, num2;

float res;

cont<<"enter puml and num2
cin>>numl 2

W

[
[=]

<<endl;

[
.

nums ¢

[

W
il
[

[
[

}
= else{

[
3w
T

o -

cont<<"retype pum2 not equal zero™:;

return 0;

| ST ST ST O % T S B
[ N ST

This also right

main.cpp 3¢ B EMsarahcodeblock_projeesibin\Debughece.exe

num2

=

nsing namespace std;

int main{) r . 3 execution time

=W bW

float numl, num2;

float res:

cout<<"enter puml and pum2"<<endl;
numl>>num2

o

[
oo

[

W
{1}
LI

H o
- & n
m
LT
[1]

=

n

1}

cont<<"retyvpe pum2 not egual zero™;

retarn O

I NI R
[ e T < S




While Loop Operation

The while loop loops through a block of code as long as a specified
condition is true:

Syntax

while (condition) {

// code block to be executed

main.cpp X B E\sarah\codeblock_proj\eee\bin\Debug'eee.exe
1 #include <iostream
2
3 nsing namespace std;
4
5 int main|)
e .
7 int i = 0; execution time : 8.334
8 while (i < 3) {
] cout << i << "\n";
10 it++;
11 b
12
13 retorn 0;
14 }
15

main.cpp
1 ¥include <iostream
2
3 nusing namespace std;
4
5 int main()
8
T int i = 0;
8 while (i < 10} {
] cont << "Hello™ << "\n";
10 i++;
11 }
12
13 return O;
14 }




Write aprogram to print number from 0 to 10?
: v| e = £ dda | ‘N

main.cpp X B Select E\sarah\codeblock_projieee\bin\Debug\eee.exe

1 #include <iostream B

2 1

3 nsing namespace std; 2

4 3

g int main() -

6 5

T int 1 = O; 6

g while (i <= 10) 7

a cout << i << "\n"; 8

10 ivs; 9

11 } 1

12

13 return O: 5 returned @ ( ) execution time :
1a } n y key to continue.
15

Write a program to print even numbers until 507

ET =
2 2
£ using namespace =td: L.
= [
5 int main () 8
& £

br inmt i = 0O

= while (i == 503 {

=] cont << 4 < "hm™

1a i+=2;

i1

iz

13 retmarn ©;

142

is

Write a program to print odd numbers until 50?

main.cpp | - Ersarahhcodeblock_projiessibinillebugieee.exe
a1 #include iostream
2
= nsing namespace std:
4
5 int maini()
() {
r int i = 1:
s while (i <= S0} {
=] comt << i << "hn":
10 i+=2;
11 }
1=
13 return O
14 ¥




do-while loop

The do/while loop is a variant of the while loop. This loop will execute the code block once,
before checking if the condition is true, then it will repeat the loop as long as the condition

is true.

Syntax

do {
// code block to be executed
1
I
while (condition);

T LT R T LI LY T

4 | Projects | Symbols | Files F

1 include <iostrea
QWDrkspace 2
i.l‘ eee 3 using namespace std;
5B Sources 4 - .
/ main.cpp 5 int mainf)
6 [{
: execution time : 8.279 s
8 int i = 0;
§ | dod
10 cont << i << "\n";
11 it4:
12 ol
13 while (i < 3);
14
15 return 0;
16 }
17 L

Write aprogram to print sum of odd numbers <407?

main.cpp X

B E\sarah\codeblock_projieee\bin\Debug'eee.exe

1 #include <iostream>

2 returned @ (8x8) execution time : 8.826 s
5 using namespace std; . any key to continue.
4

5 int main()

6 [Hit

7 int sum=0;;

= int 1 = 1;

9 [ do [
10 sum= sum+i;
11 i+=2;
12 Foo}
13 while (i < 40);
14 cout << sum ;
15 return 0;
16 }




Tasks:

Write an if-else statement that outputs the word High if the value of the variable
score is greater than 100 and Low if the value of score is at most 100? The

variables are of type int?

Write an if-else statement that outputs the word Warning provided that either the
value of the variable temperature is greater than or equal to 100, or the of the

variable pressure is greater than or equal to 200, or both?

Write a program when the color of traffic is green, print go, in the case of the

traffic is yellow print ready, and if the traffic color is red, prints stop€

Write aprogram which print your name 10 times on screen€

Write a program to Solve the following formula: % where y=10, d=20, Enter

the ¢ and v values during the program execution?






