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While ail>

Dol ) oyge 4 While adls jsle a6gd 0

while{condition)

1
¥

code to loop;
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while{true)

//code to loop
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using System;

public class Program

I
public static wolid Main()
T

int counter = 1;

while (counter <= 1@)

[ - -
“onsole.WriteLine({"Hello World!™};
counter++;

1

}
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do while ail>
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do
code to repeat;
while (condition);
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int number = 1
do

1

[

Console.WritelLine({"Hello Wor
while (number > 18);

Hello World!
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int number = 1;
while (number > 18)

1
¥

Console.Writeline("Hello World!™};

aiile 1 ealitiwl (g)3p 3)lge 5l (5 g0 [zl (635 Fus aild Cuwyd by H51 350 5B duslie 3yge Lol NUMber jlade Jgl ez YU 25 55 Lol
g While ail> g3 buwgl ylawds wlilae G0 o) A5 g3 530S cabys )5 51 Silelbl sumlgsa Lad 45 cuwl (Silej while adls 4 cuwd do while

D Cawl 84 (gjlw o3y do while

S fwhile version

Console.Writeline("Enter a number greater than 18: "};
number = Convert.ToInt32(Console.Readline());

while({number < 1@)

1

Console.Writeline("Enter a number greater than 18: "};
number = Convert.ToInt32{Consocle.ReadlLine());

/fdo while version

do
{

Console.WriteLine("Enter a number greater than 18: ");
number = Convert.ToInt32({Consocle.Readline());
} while (number < 18);
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for dil>
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for{initialization; condition; operation)

1
¥

code to repeat;

sl anyiand o6 FOT diilo S50 55 baitd 0.5 )lad aud o0 dils 810)lad 4y a5 Cuwl (¢)lxio opulgl (initialization) adgl o> e
A5 1 b dol3] dils 45 350 (i g 150 duglin 503 jlade S b | 635y lad Jlade Lzl ;3 (condition) b

A0 il b GaolS |y suiie adgl laie o5 (operation) ,Slac

Wawl sl fOr adls 1| Jle S0 5

using System;

public class Program

1
public static wvoid Main()
1
for{int i = 1; i <= 18; i++)
1
Console.Writeline({"Mumber ™ + 1};
¥
¥
h
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for{int i = 1; 1 <= 18; i++)

Consocle.WriteLine{"Mumber ™ + 1i);
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for (int i = 1@; i > B; i--)

//code omitted

o995Re iylad a5 (glaoby (=) Liels Sl jl eslatwl b g muo3s0 10 1) 025 ladd adgl jlaie (SzeS a1 5)p jI) 23550 wlz 1@ 10 511 slacl YU o5
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for (int 1 =1, y = 28; i < 18 && y »= 2; i++, y -= 2)

1
i

S /some code here
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(Nested Loops) g5 ;3 g5 gl> dil>

il g )3 ¢f dils ] @ %0 13 500 dils (51 )3 dils G ST a8 salatwl g3 3¢5 Oygee @ Ipdils 1 45 amde ojle] lad 4 oyld w
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for (init; condition; increment)

1
for (init; condition; increment)
i
f/statement(s);
¥
//statement(s);
b
while{condition)
1
while{condition)
1
Jistatement(s);
¥
f/statement(s);
b
do
1
//statement(s);
do
1
[{statement(s);
¥

while({condition);

while(condition);
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continue g break jl sslaiwl b dil> jl (o 2,

break gauls dals jl esliiw! b Taums plodl 1) )15 ol jghs a5 Cunloil Jliw o g dils @ublgs o by (391 Cauwyd 3g2g L gl Lol5

g continue jl eslaiwl egmd ) deliy a8y dm dloye 43 g 3,5 3y | dils | ddg a5 50 CONLINUE (g5 dals jl aalaiwl b g 63,5 walgis |) ddl=

LA 0 i |y break

1 using System;

2

2  public class Program

4 {

5 public static woid Main()

6 {

7 Console.WriteLine("Demonstrating the use of break.n™);
&8

g for (int x = 1; x < 18; x++)

10 {

11 if (x == 5)

12 break;

12

14 Console.Writeline("Number " + x);
15 3

16

7 Console.WriteLine("nDemonstrating the use of continue.n™);
18

19 for (int x = 1; x < 18; x++)

20 i

21 if (x == 5)

22 continue;

23

24 Console.WritelLine("Number " + x);
25 3

26 }

27 1}
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Demonstrating the use of break.

Number 1
Number 2
Number 3
Number 4

Demonstrating the use of continue.

Number 1
Number 2
Number 3
MNumber 4
Number &
Mumber 7
Number &
MNumber 9
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datatype[] arrayName = new datatype[length];

aglyT 51 salaiwl saamay ldd g 3,550 51,8 8313 £g5 I s aT adig)S 35,0 653 35 ;3 al)l a5 amye lds |, (plwesls £45 Datatype
61350 (glp JUie ylgic 4y 2bb alyT £oi sdims lid wl)T 6l a5 Cuwl yigy alyT (g)l35al pllhs amd e olid 1) wl)l 6l 45 arrayName.cual
33 1y jlade b esls dlasd dz ag)ls duab lad 2095 Lo JhlolS 4 a5 alyT Job .S eslaiwl NUMDEr aalS j 350 6,u53 395 33 1) slach a5 (clal)l
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int[] numbers = new int[5];
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numbers[@]
numbers[1]
numbers[2]
numbers[3]
numbers[4]
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numbers array

numbers|[@] numbers[1] numbers[2] numbers[3] numbers[4]

Wl ze oLidl jlod Gupadl GHdlSS )3 Vgasa 331635 (unigh deliy &) Eg)d 05 a5 iluS 345 azgl adg)S Jo15 (glamll g L)l izl 10,0 @
03g3ma 3> a5 S Iy aoyiws sl jl eoliiwl b agl)l felizl j1 G50 @ suslgi )51 .amS Egpd 151 1) Lpaupail YU Jlie 3 Cawl Sae Wie g

dgzg aF damlgd o |y Law)dl Llad a5 Cuwl Lime (i g Jogd e azlge INdexOutOfRangebxception glhs plew b 36 Lad al)l (glgawail
F il juj Oygee @ TS L0 jlade g gy wagyel gloel) jl S0 L )0
datatype[] arrayMame = new datatype[length] { wall, wval2, ... wvalN };

51 LalS 5l aalatien] L 1) ju3le jl olaS yo a5 sl aisls ob 4 aams 18 2V6ST )51 1 1) palde al)l ajlail wasyei il mlﬂg algisa Lad gy ol 52

DAl azgl ) Jle 4 adl plp ead way el eyl ajladl b gl 3WeST (&1 jolEe slaed ppisam 08 las an
int[] numbers = new int[5] { 1, 2, 3, 4, 5 };
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int[] numbers = new int[5] { 1, 2, 3, 4, 5 };

)l szl jl S o jladie 4 Guaail jl aslaiwl b auilgie lad am3e GiolS ) Lugias clgks slasi g 5,10 gl gus J& Jlie U Jlie ol

)8 &l 13 a5 ¢ puslie dlasi S aums o 13 ol ;3 1) 5laie B Lo g Cawl 5 YL Jle j3 aal)T cljo] dlams aums puss slgids a3 1) il g 3ol (ow b

a5 |y paie 2lasi jo 20lgT e lad Cawl edal ) )d T cigyes cloel) jl 500 3 migdise azlge oo b il 4T Job jl i b yieS mumoz0
D Jle plgis 430465 paduine ) al)l ojladl aSial (92 3a@3 )L5 aal)T )3 Jiiuwlgs

int[] numbers = new int[] { 1, 2, 3, 4, 5, 6, 7, 8, 9, 18 };

palie dlamd yoped jl am LS Clle cpl jo @iles)Ss wayyel |y al)l Job a5 Cuwlail aiSh ailesls polaisl al)l 4y jlade 10 b Jle gl )
L ygae ol pae 53 3005 wayyeijladia o (gl 0l 205050 185 )5 lgb )l (gl jST a5 2l aidls sb @ awope gausils |) T Job 20eST J&1s
D390 azlge a2

int[] numbers = new int[]; //not allowed

Dl pj g 4 QT eagyml gl e ske )l ol) Sy

int[] numbers {1, 2, 3, 4, 5, 6, 7, B, 5, 18 };

) 4] Jsb el Giledd b Suilagil 00 43 HhilgalS 3l 55 3WST J51 53 1) p0lie plgie NEW (salS aalS & 2Lzl goas 9 Soke
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using System;

public class Program
r
L
public static wvoid Main()
1
int[] numbers
int total = @;
double average;

= new int[5];

for (int 1 = ®; 1 < numbers.Length; i++)
I
!

Console.Write("Enter a number: "};
numbers[i] = Convert.ToInt32(Console.ReadlLine());

for (int 1 = @; 1 < numbers.Length; i++)
r
L

total += numbers[i];

average = total / (double)numbers.Length;

number:

number:
number:
number:
number:

= 86




foreach ail>

foreach ails .cuwl said ;=lb lpacgama g locuwe doal)l cp Lag,.a_v;m aS Ao wyld e 5o LS5 glalisle 1,505 (S foreach dils

13 (payiand polio 4 pudie oyl dbwlgs 3015510 lad g AB30 518 LiBge pudie o &1 5o 1) Ll jI SOy pslie weliml o 5o (93)5 1L e b

D Cuwl sawl foreach dils jlesletiwl sg=d o)y .28

foreach (datatype temporaryVar in array)

1
¥

code to execute;

3g5 53 |y aolyl palie 25l U 2bb £ob (cl)ls 2l temporaryVar.us e (¢lagss 395 )3 |y el (cliz] polie a5 cunl (¢ uie temporaryVar

slacl ilgi a5 (6505 g, b dib pusus dlacl £g3 51 Bge juie Egi 2l 2al pusue £l (galael ghls lad alyl Jlie lgic 4 205 o)
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public static void Main()
r

int[] numbers = { 1, 2, 3, 4, 5 };

foreach (int n in numbers)
r
1

Console.Writeline

("Mumber {@}", n);

Number
Number
Number
Number

Number
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Daub piohel bl el 51 S0 o jlade a5 Cawl 6ad 2w pj Jle )0 wdlbe fpl S)o

int[] numbers = { 1, 2, 3 1;
foreach(int number in numbers)

1

numboer++:

L
3,5 o3lasul for ails 1 ylgise 4l a5l S 4o 2Wol (cly Augdse azlge Uad b S ol 1) aslip S

int[] numbers = { 1, 2, 3 };
for (int 4 = @; 1 < number.Length; it+)
numbers[i]++;

h

ails U a3 p5 35 We qanl cusd al)l yolic uuail 4 foreach ails ;1 salatiwl b auilgiiad Lo a5 Cawl ol (o7 g 315 ju3 505 Canwd 4y dils ¢yl

S (gjle a3l foreach ails b audlgli el 1) Cuel 80 aideg for

int[] number = {1, 2, 3, 41;

for (int i = @; i < number.Length; i++)

1
b

Console.WritelLine{number[i]);

awl foreach ails 3 wl)l pelic jog iulpe (BB e jl Lab Legd @ b wand ol aill
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datatype[,] arrayMame = new dstatype[lengthX, length¥];

D3gd e ool pj g 4 (gam aw vl o g
datatype[, ,] arrayName = new datatype[lengthX, lengthY, lengthZ];
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int[,] numbers = new int[3, 5];
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numbers[3, 5]

numbers(@, 0] numbers(@, 1) numbers(e, 2] numbers(@, 3] numbers(@, 4]

numbers(1, OJJ |nunbers[1, 1]| Inunbers[l, 2] | | numbersf1, 3] numbers(1, 4]

numbers[2, o]J |nunbers[2, 11] Inunbers[Z, 2] 1 | numbers[2, 3) Inmbers{l. 4)
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datatype[,] arrayMame = new datatype[x, ¥] { { r@c@, récl, ... récx },
{ rlcé, rlcl, ... rlcX },

{ rYcd, rycl, ... rycX } };

3,5 415 e new dataypel] coawd ¢ibe 5l laie )5 izl gl

datatype[,] arrayMame = { { r@c@®, récl, ... r@cX },
{ rlce, rilcl, ... rlcx },

{ rYce, r¥cl, ... rYcX } };
Dl ylaie

int[,] numbers = { { 1, 2, 3, 4, 5 },
{6, 7, 8,9, 10 },
{ 11, 12, 13, 14, 15 } };

Tadile 213 pldl G s Dygee @ ) eelic 4y L0 jlade lgie b g

array[@, 8] = value;
array[@, 1] = value;
array[@, 2] = value;
array[1l, @] = value;
array[1l, 1] = value;
array[1l, 2] = value;
array[2, 8] = value;
array[2, 1] = value;
array[2, 2] = value;
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public =tatic woid Main()

int[,] numbers = { { 1, 2, 3, 4, 5 },
‘: 6, 7/, s 9, 1@ :'.l
{ 11, 12, 13, 14, 15 }

foreach (int number in numbers})
I
L

Console.Write{number + ™ ");

1234567 8916 11 12 13 14 15




public static woid Main()
r
1

int[,] numbers = { { 1, 2, 3,

for (int row = @; row < numbers.GetlLength(@); rowtt+)
for (int col = @; col < numbers.GetLength(1l); col++)

LU LI

Console.Write(numbers[row, col] + ¥;

/ e next line
Console.Writeline()

[
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EVbl 4oy 4y a5 ConsoleWriteline() jgiws lawl )3 a5 b xiwlgs Lol o 5l 4w ©lygiws [)gd waw) b @ LS5 dils yuegs aSiul jl asy
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D350 il 1) jgal (ol duw Jame g 330550 Le jl 1) jgal iy dw 4 baipe Guyd sl opad dalip oyl

using System;

public class Program

1
public static wvoid Main()
1
double[,] studentGrades = new double[3, 24];
double total;
for (int student = @; student < studentGrades.GetlLength(@); student++)
1
total = @;
Console.Writeline{"Enter grades for Student {@}", student + 1);
for (int grade = 8®; grade < studentGrades.GetlLength(1); gradet+)
1
Console.Write("Enter Grade #{B}: ", grade + 1);
studentGrades[student, grade] = Convert.ToDouble(Console.ReadlLine());
total += studentGrades[student, grade];
b
Console.Writeline({"Average is {@:F2}",
(total / studentGrades.Getlength(1)));
Console.Writeline();
b
b
¥
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Enter grades for Student 1
Enter Grade #1:

Enter Grade #2:

Enter Grade #3:

Enter Grade #4:

Average is 98.75

Enter grades for Student 2
Enter Grade #1:
Enter Grade #2:
Enter Grade #3:
Enter Grade #4:

Average is 85.75

Enter grades for Student 3
Enter Grade

Enter Grade

Enter Grade

Enter Grade

Average is
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{OF2} oy ay 39450 6315 L jgel il Jamo 23-24 bghi ;3 amde i |) Sy dat gaz @ tOLAl o 306 3)lg e ya) dam (89

Getlength(l) aie j1 0T e Caws a3 ©lyad slagd p (gaz) total (15,5 muwdl | Jase 230 olis Ll @8, 93 5 1) Jame Caoyd ¢yl 25 4 gl

Agad o 03180l Slpad dlaed 30l Cuwd @ gl am
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N alais aglyl

gleasll oo sz glaal)l 1 cleslw digal Sl e pie Job b glodow chls a5 cunl gas 2z o)l jagged array L ls <lass al)l
ailasy celmagl)] ol plis 20l e iglatie Job b ulmdhw (chyls jls ailais clamasll Lol cawl plp LT clohw (cloygie dlasd a5 ol (Ldaiwe
Pl o) ygee @ )] Egi ol ieg) jgiwd )5 (88 )l I glad)T glgie |y 1o

datatype[][] arrayMame;

4 ol 025 25 (a5 gyl 4 @3)lake @uungie b 4T b o jl 23 g alu g 5L adgyT )lgz uue 9 sl all)l £45 o5 datatype Ll

DS dzgl pj (Jlie

int[ ][] myaArrays = new int[3][];

myaArrays[@] = new int[3];
myArrays[1] = new int[5];
myaArrays[2] = new int[2];
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myArrays[3][]

daws diws g jU adig)S gl )3 Luaw g )T Fgi NEW (aulS dalS jl =y @S0 yaduiw 1) )l yhw NEW (c3ulS aals ;I salaiwl b lal
© ogiw @)l jl A2y puaw @S0 paduine Vb ©)go 4 Yhw o uadll jl eslaiwl L) Jhw o (loggiw daes e g0 1) )b
13y peduine |y yhauw o pdlie dVgST jl ealaiwl b ylg5se 1) g0

int[][] myArrays = new int[3][];

myArrays[0]
myArrays[1]
myArrays[2]

new int[3] { 1, 2
new int[S5] { 5, 4, 3,
new int[2] { 11, 22 };
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int[][] myArrays

int[][] myArrays

int[][] myaArrays

array[row][ column]
Console.WriteLine{myArrays[1][2]);

new int[3][] { new int[3]
new int[5]
new int[2]

new int[][] { mew int[

111
new inkt[] { 5,
111

new int[

{ new int[] { 1, 2, 3 },
new int[] { 5, 4, 3, 2,
new int[] { 11, 22 } };

D el ) Digues gl dilads elmanlyl o labe gl gy gy S0

.1-.-3}.1
3, 2, 1 1%,

: 22 T oI

1 3)55 paduise @p ) oyhe Jgb gl

byl olgise a2 25 imale <ge & 1) YU oS

foreach(int array in myArrays)

1

Console.WritelLine(array);

h

13,5 axlatiawl jla ailads aslyl yelic 4 Lawybiaws (¢l foreach ails ;i 5lgd el
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g b IS ol Jo gl . b 4l L i & s )l daal)l £o3 ol jolic 92 @igdse 42150 Las b @uf sslaiwl foreach ails j1 )51
3,5 salituwl palie 4y Luwyiws (clp (o500 foreach dils 1 g s3ls puei |, (urrmy] (53950 paRio

foreach(int[] array in myArrays)

1
foreach(int number in array)
{
Console.Writeline{number);
¥
¥

13,5 aalatiuwl ) g 4y g )3 oF fOT dils Sy 5l lel e (yaisuam

for {int row = @; row < myArrays.lLength; rowtt)

1
for (int cel = 8; col < myArrays[row].Length; col++)
{
Console.Writeline(myArrays[row][col]);
¥
¥
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