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void SayHello();
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void SayHello()
{

¥

Console.WritelLine("Hello World!");
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Console.Write("Input!");
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SayHello();

void SayHello()
{

}

Console.WritelLine("Hello World!");
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int[] a = {1,2,3,4,5};
Console.WritelLine("Contents of Array:");
PrintArray();

void PrintArray()

{ foreach (int x in a)

{
¥

Console.Write($"{x} ");



Console.WritelLine();
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Console.WritelLine("Before calling a
method");

SayHello();
Console.WritelLine("After calling a method");

void SayHello()
{

¥

Console.WriteLine("Hello World!");
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Before calling a method
Hello World!
After calling a method
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void ShowData(string a, int b, int c);
void DisplayDate(string month, int day, int year);
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void DisplayRandomNumbers();
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void DisplayRandomNumbers()

{
¥

Random random = new Random();
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void DisplayRandomNumbers()
{
Random random = new Random();
for (int i = 0; 1 < 5; i++)
{
Console.Write($"{random.Next(1, 100)} ");
}
}
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void DisplayRandomNumbers()

{ Random random = new Random();
for (int 1 = @; i < 5; i++)
{ Console.Write($"{random.Next(1, 100)} ");
}
Console.WritelLine();
}
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Console.WriteLine("Generating random numbers:");
DisplayRandomNumbers();
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Console.WriteLine("Generating random numbers:");
DisplayRandomNumbers() ;

void DisplayRandomNumbers()

{

Random random = new Random();

for (int 1 = 0; i < 5; i++)



{
¥

Console.Write($"{random.Next(1, 100)} ");

Console.WritelLine();
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using System;

int[] times = {800, 1200, 1600, 2000},
int diff = 0;

Console.WritelLine("Enter current GMT");
int currentGMT =
Convert.ToInt32(Console.ReadLine());



Console.WriteLine("Current Medicine
Schedule:");

/* Format and display medicine times */
foreach (int val in times)

{
string time = val.ToString();
int len = time.Length;
if (len >= 3)
{
time = time.Insert(len - 2, ":");
}
else if (len == 2)
{
time = time.Insert(0, "0:");
}
else
{
time = time.Insert(0, "0:0");
}
Console.Write($"{time} ");
¥

Console.WritelLine();

Console.WritelLine("Enter new GMT");
int newGMT =
Convert.ToInt32(Console.ReadLine());



if (Math.Abs(newGMT) > 12 ||
Math.Abs(currentGMT) > 12)

{
Console.WriteLine("Invalid GMT");

¥
else if (newGMT <= © && currentGMT <= 0 ||

newGMT >= @ && currentGMT >= 0)

{
diff = 100 * (Math.Abs(newGMT) -

Math.Abs(currentGMT));

/* Adjust the times by adding the
difference, keeping the value within 24 hours
*/

for (int i = @; 1 < times.Length; i++)

{

times[i] = ((times[i] + diff)) % 2400;

}

else

{
diff = 100 * (Math.Abs(newGMT) +

Math.Abs(currentGMT));

/* Adjust the times by adding the
difference, keeping the value within 24 hours
*/

for (int i = @; 1 < times.Length; i++)

{

times[i] = ((times[i] + diff)) % 2400;



Console.WriteLine("New Medicine Schedule:");

/* Format and display medicine times */
foreach (int val in times)

{
string time = val.ToString();
int len = time.Length;
if (len >= 3)
{
time = time.Insert(len - 2, ":");
}
else if (len == 2)
{
time = time.Insert(0, "0:");
}
else
{
time = time.Insert(0, "0:0");
}
Console.Write($"{time} ");
}

Console.WritelLine();
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void DisplayTimes()
{

}
oe DisplayTimes «sbul) Cunaty o8 cslal) pai cijad Y
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void DisplayTimes()
{

/* Format and display medicine times */
foreach (int val in times)

{

string time = val.ToString();
int len = time.Length;

if (len >= 3)



{
}

else if (len == 2)
{

}

else

{
¥

Console.Write($"{time} ");

time = time.Insert(len - 2, ":");

time = time.Insert(0, "0:");

time = time.Insert(0, "0:0");

}

Console.WritelLine();
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void AdjustTimes()
{
}
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void AdjustTimes()

{
/* Adjust the times by adding the

difference, keeping the value within 24
hours */
for (int i = @0; i < times.Length; i++)

{
¥

times[i] = ((times[i] + diff)) % 2400;
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Console.WriteLine("Current Medicine Schedule:");

/* Format and display medicine times */
foreach (int val in times)

{
¥

Console.WriteLine();

Console.WriteLine("Enter new GMT");
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Console.WriteLine("Current Medicine Schedule:");
DisplayTimes();

Console.WriteLine("Enter new GMT");
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Console.WritelLine("New Medicine Schedule:");

/* Format and display medicine times */
foreach (int val in times)

{
}

Console.WritelLine();
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Console.WritelLine("New Medicine Schedule:");
DisplayTimes();
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else if (newGMT <= © && currentGMT <= 0 ||
newGMT >= @ && currentGMT >= 0)

{
diff = 100 * (Math.Abs(newGMT) -
Math.Abs(currentGMT));

/* Adjust the times by adding the
difference, keeping the value within 24 hours
*/

for (int i = @0; i < times.Length; i++)

{

times[i] = ((times[i] + diff)) % 2400;

}
}
else
{
diff = 100 * (Math.Abs(newGMT) +

Math.Abs(currentGMT));

/* Adjust the times by adding the
difference, keeping the value within 24 hours
*/

for (int i = 0; i < times.Length; i++)

{
¥

times[i] = ((times[i] + diff)) % 2400;
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else if (newGMT <= © && currentGMT <= 0 ||
newGMT >= @ && currentGMT >= 0)
{

diff = 100 * (Math.Abs(newGMT) -
Math.Abs(currentGMT));

AdjustTimes();
}

else

{
diff = 100 * (Math.Abs(newGMT) +

Math.Abs(currentGMT));
AdjustTimes();
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int[] times = {800, 1200, 1600, 2000};
int diff = 0o;

Console.WriteLine("Enter current GMT");
int currentGMT =
Convert.ToInt32(Console.ReadlLine());

Console.WriteLine("Current Medicine
Schedule:");



DisplayTimes();

Console.WriteLine("Enter new GMT");
int newGMT =
Convert.ToInt32(Console.ReadLine());

if (Math.Abs(newGMT) > 12 ||
Math.Abs(currentGMT) > 12)

{
Console.WriteLine("Invalid GMT");

}
else if (newGMT <= O && currentGMT <= 0 ||
newGMT >= @ && currentGMT >= 0)
{

diff = 100 * (Math.Abs(newGMT) -
Math.Abs(currentGMT));

AdjustTimes();
}

else
{
diff = 100 * (Math.Abs(newGMT) +
Math.Abs(currentGMT));
AdjustTimes();

¥

Console.WritelLine("New Medicine Schedule:");
DisplayTimes();

void DisplayTimes()
{

/* Format and display medicine times */
foreach (int val in times)

{

string time = val.ToString();



}

int len = time.Length;

if (len >= 3)

{

time = time.Insert(len - 2, ":");
}
else if (len == 2)
{

time = time.Insert(0, "0:");
}
else
{

time = time.Insert(0, "0:0");
}

Console.Write($"{time} ");

Console.WritelLine();

¥

void AdjustTimes()

{

/* Adjust the times by adding the
difference, keeping the value within 24 hours

*/

for (int i = @; 1 < times.Length; i++)

{

times[i] = ((times[i] + diff)) % 2400;
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Enter new GMT
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New Medicine Schedule:
20:00 0:00 4:00 8:00
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e ConvertCurrency();
e ConvertCurrency() { }

e void ConvertCurrency(){};

Gl e ding b e sl Update sams st llia o (2 yiaal ¥

e var update;
e Update();
e void Update();
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void ConvePtCurrency(){};‘

Update(); Y
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/*

if ipAddress consists of 4 numbers

and

if each ipAddress number has no leading
zeroes

and

if each ipAddress number is in range © - 255

then ipAddress is valid

else ipAddress is invalid
*/
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if (ValidatelLength() && ValidateZeroes() &&
ValidateRange())

{

Console.WriteLine($"ip is a valid IPv4
address");

¥

else

{

Console.WritelLine($"ip is an invalid IPv4
address");

¥
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void ValidatelLength() {}



void ValidateZeroes() {}
void ValidateRange() {}
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string ipv4Input = "107.31.1.5";
bool validLength = false;
bool validZeroes = false;

bool validRange = false;
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ValidatelLength();
ValidateZeroes();
ValidateRange();

if (validLength && validZeroes && validRange)



Console.WritelLine($"ip is a valid IPv4
address");

}

else

{

Console.WritelLine($"ip is an invalid IPv4
address");

}
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void ValidatelLength()
{

string[] address = ipv4Input.Split(".");
validLength = address.Length == 4;
}s
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void ValidateZeroes()

{
string[] address = ipv4Input.Split(".");

foreach (string number in address)

{
if (number.Length > 1 &&
number.StartsWith("0"))

{
}

validZeroes = false;



validZeroes = true;
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foreach (string number in address)

{
if (number.Length > 1 &&
number.StartsWith("0"))

{

validZeroes = false;
return;
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void ValidateRange()

{
string[] address = ipv4Input.Split(".");
foreach (string number in address)
{
int value = int.Parse(number);
if (value < @ || value > 255)
{
validRange = false;
return;
}
}
validRange = true;
}
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string[] address = ipv4Input.Split(".",
StringSplitOptions.RemoveEmptyEntries);
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string ipv4Input = "107.31.1.5";
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string[] ipv4Input = {"107.31.1.5", "255.0.0.255",
"555..0.555", "255...255"};
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foreach (string ip in ipv4Input)
{
ValidatelLength();
ValidateZeroes();
ValidateRange();



if (validlLength && validZeroes &&
validRange)

{
Console.WriteLine($"{ip} is a valid
IPv4 address");

}

else

{
Console.WriteLine($"{ip} is an invalid
IPv4 address");

¥
}
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string[] ipv4Input = {"107.31.1.5",
"255.0.0.255", "555..0.555", "255...255"};
string[] address;

bool validLength = false;

bool validZeroes = false;

bool validRange = false;

;o2 WS string.Split alaaiul address gt @

foreach (string ip in ipv4Input)

{
address = ip.Split(".",

StringSplitOptions.RemoveEmptyEntries);
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void ValidatelLength()
{

validlLength = address.Length == 4;
}s
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string[] ipv4Input = {"107.31.1.5",
"255.0.0.255", "555..0.555", "255...255"};
string[] address;
bool validLength = false;

bool validZeroes false;
bool validRange = false;

foreach (string ip in ipv4Input)

{
address = ip.Split(".",
StringSplitOptions.RemoveEmptyEntries);

ValidatelLength();
ValidateZeroes();
ValidateRange();

if (validLength && validZeroes &&
validRange)

{



Console.WriteLine($"{ip} is a valid
IPv4 address");
}

else

{

Console.WriteLine($"{ip} is an invalid
IPv4 address");

}
}
void ValidatelLength()
{
validLength = address.Length == 4;
}s
void ValidateZeroes()
{

foreach (string number in address)

{
if (number.Length > 1 &&

number.StartsWith("e"))

{
validZeroes = false;
return;
}
}
validZeroes = true;
}
void ValidateRange()
{

foreach (string number in address)

{



int value = int.Parse(number);
if (value < @ || value > 255)

{

validRange = false;
return;

}

validRange = true;
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107.31.1.5 is a valid IPv4 address
255.0.0.255 is a valid IPv4 address
555..0.555 is an invalid IPv4 address
255...255 is an invalid IPv4 address

Lgizal yo ) Zliniud cdilise 7l i el dme ) Claglsil) cuilS 1)
13) La 48 jmal (5 a0 3 e Lty a8 ccDandll o) jal s Uadll o ) giall
i i L g dma ) Claglacll Jaams ali (A G Canlial 28 S

Axd giall il



o

AadA
(Y ia ) aladiu) fe atalad Le el
Aoy Slapkal) cld CulluV) aladiia) o Say
(sl 3 oY return dsnba) A4Sl aladin) (e
oals sl ) AKEA) Gl gl s gha JSden e (Kay
Sl palal) dall el s yprall O dad Cadlud) aladial



aladiny) aley JHd gl pLAS) gaad - pali

sy L) e @laelud g catalat b dusa sl Ciladdatl) Cilbaad | jad
i) J 480

AllE (585 Gy ama ol Slaglaill Jiaad o gaall 13 38 55 caaly
g ol adan Say g caladiny sale Y

8 9 Al aa Cuaas

eV IS ue ) saamie dadia dual gt e aclid il
cililiaa) S 1) Le o€y dalll J203 5 5 55 il e ) Caaill e S
.BJ..j\A.A ji Aaddia ji :\_\SL‘: alas

Bale Y AL e LSl ecae DU 5 5 5l il Cilaalat e Bl 4ualll (g a3
b sledinl (S tellFortune oshul elis) & dliga alaaiuy)
sl elexinly 3 ga sall Ghiall Jlagial s i 5 o
Jﬂu\c_\;;“c;hﬂw]d\ Qw\uauﬂweucgdﬂ\ \JAL;
oelediul g tellFortune w sl <Lai) 448

aladiuy) By JiB o glad o L) diaa yall cilagdadl) gaas

generic dsle (yaidd shias dllia dgs lag Al dasa jall lalall Jala
Ssle Nlade) dalaay g dua el Qi gias 0l text array
il ae i ) Lia Lemje 5 i siiadl) aal paad 25 Juck dad

KR!
Aty saley Q8 oslul oli) b agal g A asill i

G sing O gy iy gl & e 3555 aukay reusable method
el Lma ) cilagdedll 3 Jailly 3 g gal) Blaiall e gl



Visual Studio 4\ side e 8 Program.cs «ale ¢bal ;i (e 2S5
Code
alacy 40l < shaall JesH & Visual Studio Code il ¢ s ¥ a3l 13
;a4 & Program.cs <l

slae i 20a Cile LA 3 o

4a% o3 CsharpProjects

s Visual Studio Code EXPLORER 4ad & e
Program.cs

& Select All 22~ Visual Studio Code Selection 438 & o
Delete zla e larial

el 8 il 5 A0l A ) cilagdedl) ol Y

Random random = new Random();
int luck = random.Next(100);

string[] text = {"You have much to", "Today is
a day to", "Whatever work you do", "This is an
ideal time to"};

string[] good = {"look forward to.", "try new
things!", "is likely to succeed.", "accomplish
your dreams!"};

string[] bad = {"fear.", "avoid major
decisions.", "may have unexpected outcomes.",
"re-evaluate your life."};

string[] neutral = {"appreciate.", "enjoy time
with friends.", "should align with your
values.", "get in tune with nature."};

Console.WriteLine("A fortune teller whispers
the following words:");



string[] fortune = (luck > 75 ? good : (luck <
25 ? bad : neutral));
for (int i = 0; i < 4; i++)
{
Console.Write($"{text[i]} {fortune[i]} ");
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A fortune teller whispers the following words:

You have much to look forward to. Today is a day to try
new things! Whatever work you do is likely to succeed.
This is an ideal time to accomplish your dreams!

A fortune teller whispers the following words:
You have much to appreciate. Today is a day to enjoy

time with friends. Whatever work you do should align
with your values. This is an ideal time to get in tune
with nature.

A fortune teller whispers the following words:

You have much to fear. Today is a day to avoid major
decisions. Whatever work you do may have unexpected
outcomes. This is an ideal time to re-evaluate your life.
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Random random = new Random();
int luck = random.Next(100);

string[] text = {"You have much to", "Today is
a day to", "Whatever work you do", "This is an
ideal time to"};

string[] good = {"look forward to.", "try new
things!", "is likely to succeed.", "accomplish
your dreams!"};

string[] bad = {"fear.", "avoid major
decisions.”, "may have unexpected outcomes.",
"re-evaluate your life."};

string[] neutral = {"appreciate.", "enjoy time
with friends.", "should align with your
values.", "get in tune with nature."};

TellFortune();
luck = random.Next(100);
TellFortune();

void TellFortune()
{

Console.WriteLine("A fortune teller
whispers the following words:");

string[] fortune = (luck > 75 ? good :
(luck < 25 ? bad : neutral));

for (int i = @; i < 4; i++)

{

Console.Write($"{text[i]} {fortune[i]}

“);
}

}
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"7 TOutput A

A fortune teller whispers the following words:

You have much to look forward to. Today is a day to
try new things! Whatever work you do is likely to
succeed. This is an ideal time to accomplish your
dreams!

""" Output B

A fortune teller whispers the following words:

You have much to appreciate. Today is a day to enjoy
time with friends. Whatever work you do should align
with your values. This is an ideal time to get in
tune with nature.

"7 T Output C

A fortune teller whispers the following words:

You have much to fear. Today is a day to avoid major
decisions. Whatever work you do may have unexpected
outcomes. This is an ideal time to re-evaluate your
life.
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DisplayNumbers();
void DisplayNumbers{};
void DisplayNumbers() { }
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GenerateID();
void GenerateID() {}
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void DisplayNumbers() { }
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CountTo(5);

void CountTo(int max)

{
for (int i = @; i < max; i++)
{
Console.Write($"${i}, ");
}
}
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Enter e bl &5 /CsharpProjects/TestProject
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int[] schedule = {800, 1200, 1600, 2000};
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void DisplayAdjustedTimes(int[] times, int
currentGMT, int newGMT)
{
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int diff = 0;
if (Math.Abs(newGMT) > 12 || Math.Abs(currentGMT) > 12)

{
¥

Console.WriteLine("Invalid GMT");

cooidl e eV e Gl a4 S daay
&5 B dadly Legie (e o 4Y newGMT and currentGMT
RIRE= D YRR RO Y ca_a\)M\‘\.\.t@_uejs.aYda\uSu_\}L»Y\

4.»4».4:;.4 e.m arguments uU:w.u)l\ 5 )3}1 G;:M\

Gaaill o5 cud il) (35U (Al it diff elis) SliSay ¢ gladll ol &
-12 and 12 Ow 7o) 8 38 sidl GMT (il ya Cud 65 o 48 jaal
GMT a8 0555 1l cla o8 )] dillaal) 4adll Math. Abs aladiul daia

12 o ST cul€ 13 dalla e

PO PRV o 0 E 5\ N WV S
:st WS DisplayAdjustedTimes

int diff =
if (Math.Abs(newGMT) > 12 || Math.Abs(currentGMT)
> 12)

{
Console.WriteLine("Invalid GMT");

}
else if (newGMT <= O && currentGMT <= @ || newGMT
>= 0 && currentGMT >= 0)

{



diff = 100 * (Math.Abs(newGMT) -
Math.Abs(currentGMT));

¥

else
{

diff = 100 * (Math.Abs(newGMT) +
Math.Abs(currentGMT));

¥

A8lza) ) dalay CiS13) Le dd el gaail) eliSay cdana yll daalatll 38 A
Jpmasll GMT (i s o sia a3l (3iall Zallaall ol = ko
LaaSIS) Ladlall s 8 &l jiii GMT il 1) ecilelully 5l e
13} el Cm GAD (5 sl e ladl (358 (i (b Laa SIS ) a5
(Ol & sana (5 sl LA QU dApuSe e Ll GMT af cils
100 (8 dagiill (o i Slild (lially Alfiae cileludl Y T ks
sl Ale b A Tmaal) el Janl (il el o
DisplayAdjustedTimes

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

{
int newTime = ((times[i] + diff)) % 2400;
Console.WriteLine($"{times[i]} ->
{newTime}");

¥

a2l daa ) Cilagladl) JAal ey Galall sluY) slexiny 1
int[] schedule ) Jsaall paie Sle)
DisplayAdjustedTimes(schedule, 6, -6);



literal arguments 4 ) all 5 <l juaiall (g JS 3 55 Sy il JaaY
input JAaY) Glalee aladiuly o™ arguments Glaws S

Aalal) @l jariall a8 aladial e sl uai Y parameters

AP (:)A “a"sa"’“

Al saa gl (e @l alal) Gubadl) Jiad o e dlaga) o2

Jal anaa (S8 Jead dpna ) cladail) Gl (e sl ALalSial)

Visual Studio 4aid aladiuly o Ctrl + S aladiuly ellae Laial )
Code File

Visual Studio (- dleSiall 48 ylal) ddasall da ol il ¢ ¥ o 3013 Y
Code

TestProject Ass a8 s« 4 Terminal xid! EXPLORER 4«3 &

Open in 2a & TestProject 5 (¥l el 3 il

Integrated Terminal

run Ja3 Terminal o) 5! 4a 50 8 .Y

o DAY i Al ladatl o (e (385 8

800 -> 2000
1200 -> ©

1600 -> 400
2000 -> 800

Ll o ) it cAiling gl (im e Auma ) el i< 1Y
\Jjbh}d&ﬁ\ﬁf@dﬂeﬁcumﬂ\;\PJJM\&JM
C_._\JL;AL@J_\M i g Aana ) Cilaaled] "\dam@u‘us@" il Caalial 28 S
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1Y) i parameters Slalzall (e aialei La )
laleae (S5 8 Qlla¥) ) ile sleall o i oSy
skl a8 il e Sle Y aL
(el s Banaiall Cilaladl) Juad oy

variable or 4 sl 5l s jaiall Clas ol culle) Jisi o (S
literal arguments



method scope cslu¥) (3Uai agh ¥

IS e dilina 2 53l Lgraen cullad) 5 if-else < be 5 for <lsla Jias
& Glaill Scope kil Lgilai Led dma y ABS S cdpmaall Cilagladl
Jsma sl Sy W (gl Apa Clily () J e ) 43S0y () el ol Ashaia
Sl J2a V) dama  ABS (61 o (3Lkl) sas) Jala dleall <l jpaiall )
le il Jaaill 138 Uiy Jaiat ST el ) o Lodie cdilaiall
U ggun Ao Llaall ¢l painly danzal ol elaw¥) @iy @l il aladii)

Aaa ) Cilaglall 3¢ 3

Jaxdl A (e sl (Blas Jga 2y 3l e o patias ¢ pal) 128 b

i) (gl Ll
Sle Y s siuall Gl e Lma sy A o A Ailad) ) jlall e
s sinaall Gl jlhe & Alaall @l yaaiall and top-level statements
&yl s Y global variables lbill/Adall @l psiall oY)
sl pen 8 e ol 8 Lgeladinl Sy (Blai gl e daladl
) Akl S saie Aalall il paiall ()65 O Sy el

c-\.m.u\ ‘_A\ c\.u.a‘)“ (;@.AM e Sl S, cu\_ﬂ_uj\ u.us.a ‘_A\ djmﬁ\ ‘_A\ Ch;;
‘\SLM claUay Lg L_a\)yu.qj\

83 52 9a duma y dalal g.s‘ sl Visual Studio Code Lo~ 4 .)
Al iyl (e
;JJ;AHQQXQHMXEMJQ\uquﬂ\dsﬂ,Y
string[] students = {"Jenna", "Ayesha",
"Carlos", "Viktor"};

DisplayStudents(students);
DisplayStudents(new stringl[]
{"Robert","Vanya"});



void DisplayStudents(string[] students)
{

foreach (string student in students)

{
Console.Write($"{student}, ");

}

Console.WritelLine();

students 4l 439&.4»@ ;L;;J\ SHiS v ‘c\_,M"“ )..d\ Aalxil ) 1| IPRYY ‘f Y
oY) diy parameter 4elee (i DisplayStudents oosbul s
) ) AT Ay Ll s Byl Claderl Laia) ¢

Jenna, Ayesha, Carlos, Viktor,
Robert, Vanya,

4 ghinall e Land) W student L_ajLnY\ ddra ) LaaY

global 4elall Gl yaxiall Gliy Jlie (685 ()l agall (e student dslel

lallal Leadind ol b 3 Al variables

Al dasa il Claaledll cads €

ol (8 AU Lyl Glaglaill Jaal o
PrintCircleArea(12);

void PrintCircleArea(int radius)

{
double pi = 3.14159;
double area = pi * (radius * radius);
Console.WriteLine($"Area = {areal}");
}

Pﬂjb}\ﬂ‘%@)ﬂ\@\b&m



sl JAl sagaedl  clmidl sy Jdis

il e dana yll Gladdadll Euass 315k o PrintCircleArea
;‘éﬂﬂ\

PrintCircleArea(12);

double circumference = 2 * pi * radius;

ORsase né piand radius OxenY) Ob & juaiUad Jili ) jelas
Colud Gai Gaa haih Bygage Gl paiall sda sl gUaill 3
PrintCircleArea

AU ladail) Cacal 5 dasaall e clalaill Cadal |V

void PrintCircleCircumference(int radius)

{
double pi = 3.14159;

double circumference = 2 * pi * radius;
Console.WriteLine($"Circumference =
{circumference}");

}

JS@M\MU cc\_u\_ﬂ\ A.AJSM u.ns.a‘_gspl )Jz_\.d\ u;.u_"d \).Lu
(JEL) 13 A ble juaia s RS je 228 daall oda (4 ¢y slaY!
d‘\_d.\;.oe:\s.\g_\:ﬂha\)” ;Lcm\d.&g\j AL ‘)Mu.u.\j radius

B S (A i Enast 93 padius
tst Lo ) el Glaaladll Guas A
double pi = 3.14159;

void PrintCircleArea(int radius)

{

double area = pi * (radius * radius);
Console.WriteLine($"Area = {areal}");



void PrintCircleCircumference(int radius)
{
double circumference = 2 * pi * radius;
Console.WriteLine($"Circumference =
{circumference}");

}

e yas ) Aalall (50 pi e i ) g ga Sl b ST S (Y
(oAl il e xing o (Say ) () Jadlly e 38 () oS5 Lay
o e ind (Sad eelaali (Gl ania bl iy el o5 Lallds ple (S
S gl

ol S Aama ) il ) 1as sl Caal 4

double pi = 3.14159;
PrintCircleInfo(12);
PrintCircleInfo(24);

void PrintCircleInfo(int radius)

{

Console.WriteLine($"Circle with radius
{radius}");

PrintCircleArea(radius);

PrintCircleCircumference(radius);

a3 PrintCircleInfo < stul o L) liSay cduma ) Cilaglaill 028
(bl JS ) Ual radius e i aly 83 s sall Cadlil) glexiny
Glaglatl) et o Lliall & ddaed callad ol aeliy of oSa

L) 8 A se 5 cdana il



AN Claaladll 4uis ebilalas f 286 Y

double pi = 3.14159;
PrintCircleInfo(12);
PrintCircleInfo(24);

void PrintCircleArea(int radius)

{
double area = pi * (radius * radius);
Console.WritelLine($"Area = {area}");

}

void PrintCircleCircumference(int radius)
{
double circumference = 2 * pi * radius;
Console.WriteLine($"Circumference =
{circumference}");

}

void PrintCircleInfo(int radius)
{
Console.WriteLine($"Circle with radius
{radius}");
PrintCircleArea(radius);
PrintCircleCircumference(radius);

1 S A1 A1 el Ll 5 dma ) ilaslal) Jada) ) )

Circle with radius 12

Area = 452.38896

Circumference = 75.39815999999999
Circle with radius 24

Area = 1809.55584

Circumference = 150.79631999999998
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bl el e A top-level statements
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value and reference >l £ 59 dadl) cilalea aladiu) ¢
type parameters

value afll ¢l sl comat ) (oo 98 I < il il Sy C
O a3 AaS o) ) 28 Cauai reference types gal_all &) 5l s types
L] D) yaziall

a8 e int, bool, float, double, and char Jie asll &1 5l (5 sia
strlng, array, and objects Jic 4z sl #1533 Y b pilae
&\y‘)ﬂ ORI Sl ha YJA B il Lgaid (Random )y du)
Liad (0 A0 o s Ul sie Zpaa all

&ﬂ\%u#ﬁeﬁjw‘%u#ﬁeﬁgﬂ\&w\

& 5 ol e o Foud oh cslul ) argument Aass g el e
A ¥ Sl gl (e Aalal) ati 4l yaaie JS el ) dagll
L“A...A\X\ ),M‘d,—)ﬁ

ol ey Ll ) Al glsie a8 o el el g5 e
Sllaall 555 Gl () inll 138 3 83 gm gl Aal) ) ol el
OAY) piall U e Ll il el e ¢ puaiall 1 e

g5 arguments Slases jopai Jon el alafio o oadll 1
) ) Al 5 aa all



Al G ladl) LA

53 g 5a Aaaa y daglad (5l a3 Visual Studio Code ae 4.
ALl by Haill (g

ol A AU A ) Clagdadll Jaal Y

int a = 3;
int b = 4;
int ¢ = 0;

Multiply(a, b, c);
Console.WriteLine($"global statement: {a} x {b}
= {c}");

void Multiply(int a, int b, int c)
{
c =a * b;
Console.WriteLine($"inside Multiply method:
{a} x {b} = {c}");
}

elih HiMultiply Gl MNa, b, and ¢ Slaiall i o
JUES) any (5 5a) 3 e Lhe b AT g el 2at oW & juiall o8
RPN
) ) i die Lgad s &y cadb &) 53l o dagaiall alac )
M DAY A8 5l Ll o 5 e ) laglall Tl Y
inside Multiply method: 3 x 4 = 12
global statement: 3 x 4 = 0

Gl z )& Multiply stul & Lasé s juai o5 ¢ Aad o) sy
ALY A, ¢ Ladiag
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int[] array = {1, 2, 3, 4, 5};
PrintArray(array);
Clear(array);

PrintArray(array);

void PrintArray(int[] array)

{
foreach (int a in array)
{
Console.Write($"{a} ");
}
Console.WritelLine();
}
void Clear(int[] array)
{
for (int i = @; i < array.Length; i++)
{
array[i] = ©;
}
}

e af any Sl ssiadl array Al Al Slalail) s
ele i) &b PrintArray a_ajlu‘)(\ e\_\.il.ul_) e.qsl\ Uae ab A Al
dﬁ\iﬁ@g&mﬂ\@hﬂaﬁieﬂ dd gdinall e Clear < slwY!



el all g5l o 3a8 reference types e o &5l A Cild giiadll

€A () S 13La bl 6381 8 Lead (5l i

(S ) AYAE) il Ledia iy 28 5 dume nll Cilaladl) Jadal) Y
12345
000 0 0

&asa Clear u)Lu\ Jadad C)l; B yria/Adaza JlaT 48 sainall U‘ sy
Olsie JS (A4 Al sl sty B8 Clear <sbad) oY 18

Test with strings Jadbad) aladiuly jLIa)

uSAJY 48 inall S c@ftj}‘;éw\d\dnei:)ﬂ‘;stype
@M\@M\m@um@mgﬁ“‘w\m&d&
strings

83 52 9a duma y dalal g.s‘ «aal Visual Studio Code Lo~ 4 .)

ol (8 AUl L yall el Jaof Y
string status = "Healthy";

Console.WriteLine($"Start: {status}");
SetHealth(status, false);
Console.WriteLine($"End: {status}");

void SetHealth(string status, bool isHealthy)
{

status = (isHealthy ? "Healthy"
"Unhealthy");

Console.WriteLine($"Middle: {status}");



(S 2 AYAE) jal Ledia iy 28 5 dume pll Cilaladl) Jadal) ¥
Start: Healthy

Middle: Unhealthy
End: Healthy

O caa il Lo i Alall z1 3k SetHealth woslul) iy ol 13
Al saom ALl oL33) 3 3 e Yy ccmaman (S5 Sy o) o sb)
slad) (3l 8 gilasé &5 "Unhealthy”

ML&M ..... e‘ . o \y SetHealth N.... 5!.5 3 ‘~’ SS o “ b..lQ A ..]
&3 (4 Y global status variable dslal

tot LS eliladat Caaa €
string status = "Healthy";

Console.WriteLine($"Start: {status}");
SetHealth(false);
Console.WriteLine($"End: {status}");

void SetHealth(bool isHealthy)

{
status = (isHealthy ? "Healthy"

"Unhealthy");
Console.WriteLine($"Middle: {status}");

daiy status plall juaiall (348 LUSIL & 688 cdana jll daaladll oda 8
Baaadl AlLul)
: AU ) AN A8) jal Leliadiy 28 g dana pall Cladadll Jadal) 0

Start: Healthy
Middle: Unhealthy
End: Unhealthy

e JS L 585 5 Aanall ALl Ll 2 oY)
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Methods with optional Ao il lalea @l culld o
parameters

named and :\..\J\.J:\AY\J Hlasall Clalzall e\.lal.u\_a C Sharp 4zl C_q_..ﬁ
i Gldeall e g 1Y) o2a &l =i optional parameters
Ay 1380 0 65 Y Gy e shud e yad g3 3y 53 ) daibs gl /iU
L_UL-:Y\ PP RIREON|

dalre dad 327 named arguments Blessall Cllags sl @l s
optional 4 )iy Claleal) ell mans (g o (30 Yo lgan) alasinly
bl slediu) vie cillawasll 528 Ciday parameters

AR Blecsall cilalaall (e IS aladind 8 alafias ¢y yaill 128 3

RSVP sl o a1l (Gadad ¢ L)

B)Qﬂ\ésd)ﬂuymﬂwuuﬁgw}aejm‘w\c&‘;
el e el oulseall e 3l a LA Wyl G cinlon

(3 53 5 50 ey daglad 51 Cada) Visual Studio Code s 8 .)

el g A Lna ) cilagladl) (i)Y

string[] guestlList = {"Rebecca", "Nadia",
"Noor", "Jonte"};

string[] rsvps = new string[10];

int count = 0;

void RSVP(string name, int partySize, string
allergies, bool inviteOnly)

{
if (inviteOnly)



// search guestlList before adding rsvp

rsvps[count] = $"Name: {name}, \tParty
Size: {partySize}, \tAllergies: {allergies}";

count++;
}
void ShowRSVPs()
{
Console.WritelLine("\nTotal RSVPs:");
for (int i = @; i < count; i++)
{
Console.WriteLine(rsvps[i]);
}
}

o guall A o 3A8 ) juata oL) SliSay ddona pll Glaaladl) 228 &
U g el Cavall C'_sujlm é\;]\_a RSVP u;Ln‘)!\ e)li,) ISVpS
alasinly RSVPs @l gedll Je 293 ) Jaa) ShowRSVPs < shwY)
Gleslza Jiadl tab escape <ol 4adle celal¥l/ca g Hell Eilulus
Als 8 Gall RSVP skl 6 4l dme ) cilaglail) Jaol Y
:Bdﬁ}d\ laalal) (958 cuj:\..al\

if (inviteOnly)
{

bool found = false;

foreach (string guest in guestList)

{
if (guest.Equals(name)) {



found = true;

break;
}
}
if (!found)
{

Console.WriteLine($"Sorry, {name} is
not on the guest list");
return;

2l an¥) G 1Y) L 48 jaal (g8atl) Gli€ay cdoaa jll daladl) p3a

Sle Jsiall 2313 (Chguall 2B 53 sa sl cland) (e Ul (5 sl

OGS 13 foreach 48l (w5 A s true ) Found O SliSay ¢ ildas

ula) A aladiul g Al (e @l false st found

sl el return

AN Aaa sl clalail) Adlca) 50 b e @l (aladl o ) eledin) €
RSVP sl i (3 58

RSVP("Rebecca", 1, "none", true);

RSVP("Nadia", 2, "Nuts", true);

RSVP("Linh", 2, "none", false);

RSVP("Tony", 1, "Jackfruit", true);

RSVP("Noor", 4, "none", false);

RSVP("Jonte", 2, "Stone fruit", false);

ShowRSVPs () ;

L) gAY A el Lelad 5 Ayl Cllaladll Lada) o

Sorry, Tony is not on the guest list



Total RSVPs:

Name: Rebecca, Party Size: 1, Allergies: none
Name: Nadia, Party Size: 2, Allergies: Nuts
Name: Linh, Party Size: 2, Allergies: none
Name: Noor, Party Size: 4, Allergies: none

J
Name: Jonte, Party Size: 2, Allergies: Stone fruit

named arguments dlawal) Gl g1l aladic)
U)S.v 23 many parameters Cilalzll (e J,gd:d\ d.\s.v t_ULu\ clediu) die
aladinl 53 o) (Say arguments Class ol 4lich Lo agd cazall (1
LDLA:A/&SM E;\ﬁ @\SA\ ey GS\ named argument Blaall g_\Ua...ujS\
Aagty Lo sria daleall and 2385 (5l (e Blasse Adagus 5 aadiinl dna )
Blassal) a4l e\dil.u\ Se )T (dagall sa L:J ddas 4l
rdana ll Glaaladll e UGN Hlasd) 28 ga 20s )

RSVP("Linh", 2, "none", false);
rob LS sl eledinl Gaaa Y

RSVP(name: "Linh", partySize: 2, allergies:
"none", inviteOnly: false);

13a Aleall el (o ynd dagill 5 (pidady e grie dalaal) ausl i 53 Gl JaaY
gex Laui s all e 0wl named argument slews dlagus
L e AUl syntax deadl el ¢ JEA Jaw e cilas 4l
RSVP("Linh", 2, allergies: "none", inviteOnly: false);
RSVP("Linh", partySize: 2, "none", false);
positional 4w gall Clas ol aa Lgaladinl die cBlamdll a5l

.G;ml\ cm).d\ @ Lgaladi) I~ \.J;\/ alla & arguments
e Aara se Cllaa 5 ol Leaiy Y Lallls Lyl dadlia slansdll cildagu

;CJ\..A)&(:Q}S&M%\.@J\&"Linh" and ZU.M‘JM\LS&-\“
RSVP(allergies: "none", inviteOnly: false, "Linh", 2);



Al Uaall e Jiasind dae ) dagledll o2a calial 13)

Named argument ‘'allergies' 1is wused out-of-
position but is followed by an unnamed argument

RSVP("Tony", 1, <ladaill (g ‘;S\:d\ Sl pdga s Y
"Jackfruit", true);

‘__A:\LQS u)LuY\ eledin) Enas €

RSVP("Tony", inviteOnly: true, allergies:
"Jackfruit", partySize: 1);

cé“JcAj cu&m\ﬁ\ uu)ﬂhow\u%u}\)@uiuagyu\hy

ek O g s Araia ge Ao 5 A Tony slassall e dagus 5ll ()ld
Al ) DAY A8 jal Lelad g dana pall iladdatl) Lada) 0

Sorry, Tony is not on the guest list

Total RSVPs:

Name: Rebecca, Party Size: 1, Allergies: none
Name: Nadia, Party Size: 2, Allergies: Nuts
Name: Linh, Party Size: 2, Allergies: none
Name: Noor, Party Size: 4, Allergies: none
Name: Jonte, Party Size: 2, Allergies: Stone
fruit

ZVAY) s Y lesal Clag sl alasind of sy



Declare optional parameters 4 LidY) clalaall ¢ o NleY)
it 513 el Al 81 e (o Lasie 80 abedl s
A8t die &mﬂJﬁY\ﬁuﬂ\Axﬁu\auuﬂhbiqﬁ‘hp‘ﬁjunJ4AhA
Cldedl  Jeatn askall ol 3 sl

A )Wl partySize, allergies and inviteOnly
ok LS RSVP sl o i dhas Ay HLiaY) Clalaall iy pil )

void RSVP(string name, int partySize = 1, string
allergies = "none", bool inviteOnly = true)

partySize, allergies, laleall o JS1aad umt oty (Sl
and inviteOnly

Gkl RSVP e all e o)l clele xin¥) Euandy a sin (2l aay
Aol Gilalal)

o L ) e il ciladatl) o X

RSVP("Rebecca");

RSVP("Nadia", 2, "Nuts");

RSVP(name: "Linh", partySize: 2, inviteOnly:
false);

RSVP("Tony", allergies: "Jackfruit",
inviteOnly: true);

RSVP("Noor", 4, inviteOnly: false);
RSVP("Jonte", 2, "Stone fruit", false);

G oslasd gledind die (Bllae anY) Cada 2 Y LY sl eledind JS
Al G Sy @l aay sl cllas ) A8S Cpaal iy e
A lia) Clla

1, "none", true <lhaw sl 450 Cad duma ) daleill o3n
Al Y] dadll i e gl o3 ) L s Rebecca's rsvp o
Leudi A Rebecca 8522 (e )l rsvp 4agis (ld



el ol Ly Nadia = ualadl 3,0l e inviteOnly a5l < 5 a3l
seeall de o)l rgvp da® U true & inviteOnly 4wl yidY)
Lleudd o4 Nadia « aaldll

e oS ) Tony - ol A e partySize oy 4l LJJ\ Jal
G&: 2, c_eﬁ partySize Jaal iy agall e\_‘\&j.u\ el\...na 3 9c Tony
RSVP &5l

Linh and JS o=l 2l e allergies a5l Al 3L ol 2dl
¥ dpcal Y Aasl) agy Aaldll rsyps L aie J (e Noor's rsvps
Allergies "4pslusl" I none "e i

) ) AV A ol Lglat 5 dma ol cilaglarll ainl ¥

Sorry, Tony is not on the guest list

Total RSVPs:

Name: Rebecca, Party Size: 1, Allergies: none
Name: Nadia, Party Size: 2, Allergies: Nuts
Name: Linh, Party Size: 2, Allergies: none
Name: Noor, Party Size: 4, Allergies: none
Name: Jonte, Party Size: 2, Allergies: Stone
fruit

Jie ¢dd gdaall Cllags ol (e Yoy dpal @Y1 gl aladiind 25 43f Jaa
partySize and allergies
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o Loy daliall Glaleall e oslad L) e gasill 138 3 55 Caaly
optional parameter 4 )Lia) dalea <l

A 2 G glis (e

s A 2l () gie (m jay ghal Lk A dga) 55 52 (ganill Jiady
slawly 2l g8 @lgllac) oh (ua )il Gulalall il gl (mall
ks gall g S 2l Gl i 0 sSh cCa JAT) g Galalall (il gl

"Robert Bavin" (s« alh go (g ) S JUL s Glc calilall
"contoso.com" s Gmlilall sls gall Jlas "robavin' aaddeall audl

D08 O ang ceanll Ayl el (any claia oy csanill 1
g;’j)ﬁ\g\ Ag).d\u,)}hr_ uaﬂa;bm\jcujjui an.\;\é\Th\s._)S

(53 A1 35l C g o gad o phaal ABa) e al) cilaglail] (g aa

Sl il pall (8 shs Slia gy Tag 3 e ) ilaghedll 3
"contoso.com” s Cudalall cpils sall Jae o SH pa JAN
Lo giia s ) (e Goa Jsl 58 (il gall sead aadiiall aul
el Alall

ol Glsie gmsmy cslul eld) A agals oA gasdll Jidh
bl ey o i e Sl il ks all ¢ SSIY)
AT cpils gall Jlae s g jlid) dalas

Visual Studio # ¢ side § 18 Program.cs «ble 2 s 5 (e 2SU )
Code



slac Y Al @l shall JuST & Visual Studio Code ziél ¢ ¥ a 3 13)
;a4 & Program.cs <l
Al 28 2as cCalo Al 3 e
Aadl L JEd alae a8 plall e e300 e
Axi8 25 CsharpProjects
aa «Visual Studio Code EXPLORER 4«3 3 e
Program.cs
glie e Ll 5 Select All 22 Selection s 4aid 8 o
Delete

Visual Studio __ae 8 leiuall s 40l L yall Cilaglail) Fosl | Y
Code

string[,] corporate =
{
{"Robert", "Bavin"}, {"Simon", "Bright"},
{"Kim", "Sinclair"}, {"Aashrita",
"Kamath"},
{"Sarah", "Delucchi"}, {"Sinan", "Ali"}

¥
string[,] external =
{
{"Vinnie", "Ashton"}, {"Cody", "Dysart"},
{"Shay", "Lawrence"}, {"Daren", "Valdes"}
}s
string externalDomain = "hayworth.com";

for (int i = @; i < corporate.GetLength(9);
i++)

{



// display internal email addresses

for (int i = @; i < external.GetLength(9); i++)
{

// display external email addresses

}
ol Cslie (el coslad aladiny dpmasl) Glagdadll Gaas Y
(gl Ciliua) sl a5 ¢ 5 STy
JLSY A )Y Glass gl 5 Glalaall aladio) J s adaled Le aadial
ol

U ) DAY i Al lilada () (ga (385 €
robavin@contoso.com
sibright@contoso.com
kisinclair@contoso.com
aakamath@contoso.com
sadelucchi@contoso.com
siali@contoso.com
viashton@hayworth.com
codysart@hayworth.com
shlawrence@hayworth.com
davaldes@hayworth.com

Cughi) 5 Jall Jle aakla 5k o) L) 2liads A5 cligal s ol s
ganl 13g) o (yayad el cla
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Sl Gaoal) (e (sanill Saall J slall aaf A duma ) ciladail aa

string[,] corporate =
{
{"Robert”, "Bavin"}, {"Simon", "Bright"},
{"Kim", "Sinclair"}, {"Aashrita",
"Kamath"},
{"Sarah", "Delucchi"}, {"Sinan", "Ali"}};

string[,] external =

{
{"Vinnie", "Ashton"}, {"Cody", "Dysart"},
{"Shay", "Lawrence"}, {"Daren", "Valdes"}
¥
string externalDomain = "hayworth.com";

for (int i = @; 1 < corporate.GetLength(9);
i++)
{
DisplayEmail(first: corporate[i,0],
last: corporate[i,1]);

}

for (int i = @; i < external.GetLength(9);
i++)
{
DisplayEmail(first: external[i,®Q],
last: external[i,1], domain: externalDomain);

}



void DisplayEmail(string first, string

last, string domain = "contoso.com")
{
string email = first.Substring(o, 2) +
last;
email = email.ToLower();
Console.WritelLine($"{email}@{domain}");
}

Caial Loy y @Y " ae aals Ja” (5 s o Al Aalaill 228

Gl yartal) Craddi j caalid g dalay < line feeds )Lm‘}!\ Gl A ga

JSGy Ayl Gl Gawtly Gl ) caline JS5 variables
. a1

Gy o nn A s Lme ) Clagladll GBS e il s
loa jal 4 H)lid) dalad] dacal ydy) dcdl)l ch aldll oslwY)
contoso.com

AU LAY aalin G cany e ) Cilalail) i ie

robavin@contoso.com
sibright@contoso.com
kisinclair@contoso.com
aakamath@contoso.com
sadelucchi@contoso.com
siali@contoso.com
viashton@hayworth.com
codysart@hayworth.com
shlawrence@hayworth.com
davaldes@hayworth.com

(U ol A il slaall LAY a TLiiles (ganill 1aa calesT 3|



Slila gla il A

Qe me&ﬁ@udﬁgqﬂ@m\gjhm@é\ﬂw@_\
?@M
e void Multiply(int a, b, c)
e void Multiply(int a, int b, int c¢)
e void Multiply(int a; int b; int c)

void Print(string name, sVl adg ) kil ¥

L%c;istring number = , bool member = false)
Srmna JS5 4 HLaAY) 5 Blassal) Cildas sl aading 430N &) HLall
e Print("Tony", member: true);
e Print(number: "555", member: false)
e Print("Tony", false)

void SetHealth(string health) sk ad g I Lkl Y
lay) Jray) Strings Aol e ol dala clblaall gy 1AL
health

W\mw\uh@&yﬁﬂﬂ °

dania je gl daae pll ciladdaill 0 oS5 O any @

Ay V) LeB 8 ST S Y clginat 3 jaey Judlall il (S Y @

BJ.J.J.;



dila) 2l

void Multiply(int a, int b, int ¢) )
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agds el 4 Claleall aladinl Joa 2 all 48 pe g8 i (€
i) LA 5 cand yall g il ) il o by a8l o slu¥) Gl
Lo slad Jala

3 a8l edg HLEAY) 5 Blanal) Cildasi o) aladinl 28K Caalat WS
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AANEY) Baa gl
methods that return values il a2 5 C# qullal L&)

il gl oL 1S e

draaladl) Cilaaly)
return types gla_Y) ¢ 5 agd o
return keyword daslu¥! AalSl J a2y 3all alas @
method return «slud) gla ) ad LlED Jsa a5l a3 o

values



- sbaa ol &l giaa
dadia -
return type syntax gla ¥} & 53 dlea ol agd - o i -V

Return numbers from <llw¥) e al Y1 ela ) o Gl =Y
methods

Return strings from ¥l (e dudldl gla ) - o yad -8

methods
Return Booleans from <ulbu¥) (e dilaiall adll gla ) - (3 i -0
methods

Return arrays from b)) e clddadll gla ) - o el -1
methods

el dallia daalll Jrad Callid dilzaY - ganill JaST o yai -V
el dadlia Al Jrad il Adliza) (gaa3 U ) -A

Slila glxa iial -9

saaldl oY



Aanfal)

Cilalaal) aladinly dlgalen 2 2y pla Y ad ) 358 o (Say
20 5 Al il Aave callad L) Gl dae gla Y1 g5l
Slaal p GA caitla g oLy ¢ el aa &l T cc\‘)s}!\ A5y daga
.Ec\)ﬁ\ d@j@h@}&@é&kbﬂ\@ e ey

e aY el e naall aadivn Gadai L&l ) Aalay elil o il
Gilaleal) 008 2l Y 38y jla ) #UsS (JRaY) ad e dnlua Sllee
Gaob e el ALl GliSay (el pll & 5 o3a aladiud g il
£l cld b L)

G siad celacl) Ay jlae e D e gy G Al i) L s
Gl lll e o 1Y) Lo 233 ) dme il Claglall (any (e dall
‘_As: A_AA)J\ laalal) Lﬁ# 28 Update() @ ol eleain) e

Al Y|

void Update();

int[] GetEnemyCoordinates(string enemyId);
int[] GetDistanceFromHero(string enemyId);
int[] GetHeroCoordinates();

bool EnemyCanHitHero(string enemyId);
int GetEnemyDamageOutput(string enemyld);
void UpdateHeroHP(int damage);

(@I AY)s JaaY) aladin) 448 s dliay e sl adl 58 ) laally
ST Aaall Ayl iladedll ) Jaad cmalipdl e sl UK
Oe Adline 0y Lgalaiinl Sy pla)) ol L saaly JS (Y 48
Sl g Ll

&1 5 aead Bacay ¥ IS dade Cullul) (e dea jall 2l oLl e,
(sl 28 Jea aiall o Copatin Gasgll a2 8 il
sl gla ) gl il ga Janll



return type syntax gL £ o dlax £l agd - (el ¥

) a5 e pla ) L ey ccbilanll 35 Cullusd (S
g5 O S e sba¥l) g 55 g la oY) g 55 el 3ok o Aad
G (UL Lo e i sl gl ) LS Yl ccllily ¢ 5 gl cull)
sl and Jd gl Y1 & 55 aaas Ll

e Vs cad cillead) 383 Gl O g pla )Y & 5S void aladiul
il das o Aad

void PrintMessage(string message)

?5373 REIR) 6]\ Ly <bool ‘String dnt Jie bl g 5 e\d';fw\ die
Jaly elet¥) aie sl g sill pla ) o el B o sl
L] <. dal) ¢l Y return Al A (:\J;J.u:\ AT u_a)LuY\

L_UL.:Y\ ¢\&Y return WMY\ PN PARENY La.s\ S€a void

return 4t LK aladin) Jsa 2 el e (o et ¢ paill 128 =

el ddyy alas
Visual Studio Code 8 .\

il (AT dasiit sl ¢ 8184 3 ) 50 5l) Windows daildl) alasiin liSa,
Visual Studio Code

Open s =% s Visual Studio Code File —ale 43 &Y
Folder

Windows iSa o alaa ) Jaii) calya i@l gad) a0 8T

ana pll Slaalatll ay jLiey Jadiad Cua Calidg alaa a8 go clial IS 1)

850 Ll 0 6K 0 s agall o Al ey ) 1ag] alaall 13 aladiin GliSa,

o S35 4al 9o 213 Jeuwy



Alaa daat s calaa 8 ) gald) &g e 8

208 il pally (55 1Y Lee ellln el )l s e <l 5 1)

New 2~ Visual Studio Code Terminal 46 & ©

Terminal

LA\A}\ Alsall jlas (a2 Terminal 4 o < )A\j}_(\ 4 ga Oi JaaY
C:\Users\someuser\Desktop>

dase (A i) e alae B oaaa ASaT Baag (gudad cLAY T

dotnet new console -0 ¥ Terminal:

Enter e bal & /CsharpProjects/TestProject

Gkl & 5 e LY NET geabi y alld 134 NET CLI al p2iiny

Cilalas dlic 4l Y 258 daadd) Al &8 9a A nan CHf 2Saidas

~\S  TestProject p23iws CsharpProjects, TestProject

Al AailsS ji _Csproj alall

Aadl  augii el EXPLORER  <ilisiul  dad 4 Y
CsharpProjects

sl C# el Cile ¢ila s TestProject alawe aalii o casy
TestProject.csproj == C# & 5w <ala s Program.cs

s Fana pall laddadl) Cala ] EXPLORER SLiSiul 4a3lE & A
Program.cs 23> ¢ ) el da gl

.gﬁﬁ}AM %MJJ\ laalal) Jjaui a4

Gyl Cilasdel] 7 3ai o LESY 138 Cf aSaibas 55 5 e aladind Sli€ay
Bh}j\ D.JA ;:Lui “. :":5 L@UU

Terminal Gslei )



£ ) g Alaa) Gilbaad Cullul) aladial
Lol paaliall e daell 1423 ) Cliardiddy Contoso @sxdll S e (asy
50% = 0.5 JUall Jo (e ¢l gie iy il puadl) Jiad oy dlilaal)
e Y50 $5.00 (Al <Y 52 $30.00 (o ST 58 Jread) OIS 1)
gghudlgéﬁjg\uAAggmlguSgagﬁu‘EA&A\;m‘ééuugJLiagJA;j
Hadl Jrenll Jlaa)
double total = ©;
double minimumSpend = 30.00;

double[] items = {15.97, 3.50, 12.25, 22.99, 10.98};
double[] discounts = {0.30, 0.00, 0.10, 0.20, 0.50};

Console.WriteLine($"Total: ${total}");

void GetDiscountedPrice(int itemIndex)

{
// Calculate the discounted price of the

item

}
void TotalMeetsMinimum()
{
// Check if the total meets the minimum
}

void FormatDecimal(double input)

{
// Format the double so only 2 decimal

places are displayed

}



fLa) 5 celi ) Lgalina L3 b il slac) Gl 63 sladll ol b
algall 2l Lgaladin) s placeholder methods 48l callad
1 e s e puaal

S e A ¢la Y GetDiscountedPrice coslud) juady a8 Y
toh b (Al Aane ) Slaaladll Euast 4 4l e double

double GetDiscountedPrice(int itemIndex)

{
// Calculate the discounted price of the

item

¥

not all code @A‘).d\ d.u;ﬂ\ Uad 4ac C;'u:\ujh‘)_“ RYY u\ LAY
Wil gla Y g o sl aa o) oy paths return a value

,Uash\5zcggasujcac&jﬂ\bA(JAZAg
Al daaa il Ciladaills GetDiscountedPrice < ) dhas ¥

double GetDiscountedPrice(int itemIndex)
{

double result = items[itemIndex] * (1 -
discounts[itemIndex]);

return result;

¥



return Al A<l any T s 5l 4l Cocal e glud (e e g la Y
asi o8 aoaall Cllall & 65 ae dgela ) &8 Al dagdl) goldaii )] cany

REPLNS
itemIndex * aiall aadll Glua @liSay cdana jll daaledl) o2a <
gl e return dasbe¥) Al paiws Y ) aa g cdagiill gl ) &
A3 e Yoy il i g puriall dadii U gen b all sl ol il ppial)
Al sl Clagd=ills GetDiscountedPrice <oskad) duas ¢

double GetDiscountedPrice(int itemIndex)

{

return items[itemIndex] * (1 -
discounts[itemIndex]);

¥

~8 jtems[itemIndex] * (1 - discounts[itemIndex]) <lesdaill oY
Aalla return 3Ll 04 double 4w )

&b e bool ¢l LY TotalMeetsMinimum cosbul juaty o8 0
ool Lo o) Al laledl s

bool TotalMeetsMinimum()
{

¥

return total >= minimumSpend;

) Ll a1 (A5 jlaal) Aagii o s ) eli€ay dana ) Aaglaill 038 &
Glaalail) audaill da) ; 48 )kl (pe & il £la ) a2 bool
Bl Al Al e (ppuaniy Aol

Gisbh o string ¢a_Y FormatDecimal coshul iy o8 1
roh Lo (Al Al Cilaglaill Eyass

string FormatDecimal(double input)

{
}

return input.ToString().Substring(@, 5);



return &\;J}(\ Oln ued ‘_,,A Lﬁﬁ\ &.g]\...u\ ele i) Slikay 4 oAy

oty Yl Qi) 8 WSatl) jeaie g e slu¥) 13a slediul ol Ladie
A mandi dpe jdll Aulull dad gla )5 andi &3 input.ToString
el ladaill (e jpad yhaud o L3b return delad) AalSH 435 5

il gl Aol

dax jall addl) Jaldst)

o lealadinl 5 candll o2 Lol @liSay ¢asl) clidlud Cora i G axy V)

CallY1 (e Lgela ) ay i) bl alasin) any cpma ) Cilagdedll 4,

Lged el y8ll ddgu g cMLM@MJJ\M‘_ALLM:\.uUm)L

I s

rdona ) Glaaladl) e UGN Hlaial) 28 60 20s )
Console.WriteLine($"Total: ${total}");

foh Lo Al el Aalall doaa pall Slaaladl) Saas Y

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

{
¥

Console.WriteLine($"Total: ${total}");

total += GetDiscountedPrice(i);

e Jeasll for ) <l e\dil.u\ SliCa dana il daledl) ola uﬁ
GetDiscountedPrice‘JE‘a~h¥~d‘J“ﬂﬁdYJauicy%-&jA>A
@) o daxll 5 Al bl aladiul @Sy double 4ed aa

-

dagi aladia) oliSe Allall W34 A& double Al @l ke

total ) 333 GetDiscountedPrice
Clagdedll Caal &3 Console.WriteLine Jd ¢ )l haw Jaaf Y
AUl Al

if (TotalMeetsMinimum())
{



total -= 5.00;
}

sledin) i€ pool 4sihic 4ad 2 TotalMeetsMinimum (¥
b sl 13 alail Wyl @liSay £ dadll J30s 3 g sall gl
total -= TotalMeetsMinimum() ? 5.00 : 0.00;
Gk e (g aall o) )il jm 3uudll FormatDecimal pasil | €
b LS Fma ll Claglail] Cgaa

Console.WriteLine($"Total: ${FormatDecimal(total)}");

iad ¢la L FormatDecimal ast Adludl Cladadll e e
e aladiul (e Yay Gl slediul Gli€ay Cumy string Aulud)
) 2l 8 aSail) el oy cclaglail) oda 8 A dad ol Al

Console.WritelLine st Jud daiiill ansil FormatDecimal

Ales ¢y (303

(il 5 ALASSal) Al (i o o s agl o305
Ja) mamia (S8 Jend dgma ) Giladeil) ) (40

g (e S L Lo A ) ciladdeill ¢y

double total = ©;
double minimumSpend = 30.00;

double[] items = {15.97, 3.50, 12.25, 22.99,
10.98};
double[] discounts = {0.30, ©0.00, 0.10, 0.20,
0.50};

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

{

total += GetDiscountedPrice(i);



}

total -= TotalMeetsMinimum() ? 5.00 : 0.00;

Console.Writeline($"Total:
${FormatDecimal(total)}");

double GetDiscountedPrice(int itemIndex)

{

return items[itemIndex] * (1 -
discounts[itemIndex]);

}
bool TotalMeetsMinimum()
{
return total >= minimumSpend;
}

string FormatDecimal(double input)

{
}

return input.ToString().Substring(@, 5);

Visual Studio 4ild alasiuly 5l Ctr] + S plasiuly ellae Laial Y

Code File
Visual Studio 8 4LelSiall 4. Hhall ddasall da gl i) ¢yl 2 3113 ¥
Code

TestProject Alas a8 50 & Terminal z4! EXPLORER 4«8 &
Open in s & TestProject B35 oa¥l pagall 5 L
Integrated Terminal

dotnet run Jaal Terminal o) s¥) 4a 50 8 €

: S | AY it duma ) cilasdail) (g (8a3 0

Total: $44.58
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AadA
:Qy\ & return :\_wb.u‘ﬁ\ <) Oe Alalad o é.\]\

gl oY) Glily ¢ 5 st Gasb e Aad bl aa i o (S o
£l dad 50 void sl

A8 yall 4l 5 ol il aa return Aasle) ALl aladiu) (Say o
) yueil)

elao¥) g s e sl e leela ) o Al Al et O oy @
Ldaadll

Lealatinl 3 cdla¥) (e Lela ) s Al clild) L (Ko o
skl e e Ada 5



Return numbers <l Cra a® ¥) gla ) - Gupad ¥
from methods

algall i) aladial s ccadlal) (e Al ela ) ) Llle zlias 8
Gl o1l g la )l Gojlad Cogu ¢ asall Goalll 11 A gAY
gla ¥ 8 L&l 5 int and double

integer s 1aie o qglad L&)

iy clanll Jgmy I ge geali s oLl yig it g0 il (m yidil
2 (4 1 USD = 23500 VND s Jadl apall prn o)) (il sl
VND ) S e Y oall Jsan b sl i cdegall

53 g 50 dae y dagled 51 adal Visual Studio Code Joae 4 )
And)l Sy )il (e

ol (8 AUl L yall el Jaf Y

double usd = 23.73;
int vnd = UsdToVnd(usd);

Console.WriteLine($"${usd} USD = ${vnd} VND");

int UsdToVnd(double usd)
{

}

LaY USD and VND af (2 330 (e Augh SliSay 3 gladll o2a
&la b sl a5t UsdToVnd st dagis ) vnd 4 b 4l
Ja st il (o yad ALalS Q8 sale aliad 25 ynd (Y zusaa 2 dad

Console.WritelLine plaaiul o dleall



u_mjLnY\ Gas cJaenill gl jal dma p daded Cauati @) 2 Y
Al A ) iladl=ills UsdToVnd

int UsdToVnd(double usd)

{
int rate = 23500;

return (int) (rate * usd);

- A0 Wadldl g yiad e la VI Aam e o gl Cadda 13)
. Rl ), e O !

Cannot implicitly convert type 'double' to 'int'.

A A dadll Jyead "cast" Jstan el Jsaall 0¥ 138 sy
@ aay sl g 8 saaall clilyl) g g dillaal dgels )
Ol Gasy Y Ledie #Uy implicit casting (feall du yall Js gl
& 5 e Ll Ana ) el 3T o cimy cJosnll daii bl
Al g gad oy cddlall oda & Gl e slul) a8 sl iyl
cast the result

Visual Studio (2 4LalSiall 48 ylall ddasal) da 5l il ¢ ¥ o313 €
Code

L aa 2l AY) ol 5 dotnet run Ja3 Terminal o) s¥) 4 sa 3.0
sk

$23.73 USD = $557655 VND

Lina) po ) pliniud (Aaliie i (o jed L ) Clagledl) culS 1))
AT 5 pe duma ) laddeil) Jad ccDlasil) o) jal g Uadll e ) giall
Zii sa Glaladl) Qi ol AlSE Calia a8 i€ 1Y) Lo 48 el

.Léjgﬂagum



double gés ad) gla b asdy glud £ L)
Vsl Y s oa) 550 VND disatd 45k eliily o i odlld 2y
RSP
UsdToVnd < shul) dlgd (A ¢ )l o ol )
Al Cladaall Janl Y
double VndToUsd(int vnd)
{

}
401l duaa ) Sladeills VndToUsd < skl dhas Y

double VndToUsd(int vnd)

{
double rate = 23500;

return vnd / rate;

> Jsaall la Y1 5 double (sS5 OY rate glisd dllall oda 3
Y sal) Jaiad sy cdadaiag mti\.me&\;jj@uamwem

Jsaall of Badiné double o= Y int I rate Cmeds Cuad 13)
sbhvnd / rate 4ed OY 138 Gaaay cpllaal L,,Si My Y el
e skl a6 b aaaall bl ¢ 55 double Al Liaca Ly sas
b bl o1l sle) pe agall (pe cdpd )l Al aa i bl eLis)

sl ladisy ) Glleal)

¢ & hu Galls Console.Writeline sledivy) adse 2aa %
Z)AY delids s aaadl Uy slad elexiuY 400 cilalal) Jaal & caaa

Console.WriteLine($"${vnd} VND =
${VndToUsd(vnd)} USD");



‘5” S C).A "!"sa"a
M\jc&&ﬂ\@#\ahﬂ\w@hwe)ﬂucw\o&@
Janl i IS0 Jas Ll Clagladll G (e
Lginaa o SSEI L L Fmaall llagbeil) (5 5 )
double usd = 23.73;
int vnd = UsdToVnd(usd);

Console.WriteLine($"${usd} USD
Console.WriteLine($"${vnd} VND =
${VndToUsd(vnd)} USD");

${vnd} VND");

int UsdToVnd(double usd)

{
int rate = 23500;
return (int) (rate * usd);
}
double VndToUsd(int vnd)
{
double rate = 23500;
return vnd / rate;
}

Visual Studio 4l alasiuly ol Ctrl + S alasiuly ellae Laial ¥
Code File

Visual Studio 8 4LelSiall 4 Hhall ddasall da gl bl ¢yl 2 3113 ¥
Code

TestProject Ass a8 50 & Terminal xid! EXPLORER 4« &
Open in 23 & TestProject (398 oY) oaslal 3 L8
Integrated Terminal



dotnet run Ja3 Terminal al PN ECGW IR
1 A ) DAY i e al) laglail) o (e (5885 0

$23.73 USD = $557655 VND
$557655 VND = $23.73 USD

e gl i)

return 100 * 0.5; 5 ball (e 4cls ) b Al Slilull ¢ 63 )

An int type e
A decimal type o
A double type e

return 5_be Gpead ) zUsy ¥ A @l e gl Y
string methods e

void methods e
array methods e



dila) gl

A double type




Return strings <ulba¥) G Judladl gla ) - Cupal €
from methods

string dlube gy Coglod LU ) Aalay il Gal) e S 8 2a3 o8
o L (e A sana (e Al 313 i) ) Zliad 38 () Jasns e
M\‘gﬁﬁﬂ\u&ggﬁucwﬂ\ mgcu‘m)hm“dﬁm

S Al ) s A s ol L) b strings Judbad) o

returns a string Aedu £la b a f gbed £LL)

Golul LUS ) dlaall elia allay ¢ e yi Allae (8 gl pe bl (o yidi]
:\:15..35 Lné M alsalas stping. Reverse e\.l';l.n\ Ogd Al u..&d
Aagall sda Hlag)

AL Ales (e ) S string ale (e liSay 4l @) La
Hax cgladl 1) el Ce Capa JS cp pal 48 e Alidis aladiin) SliSay

53 g 50 dae y dagled g1 adal Visual Studio Code Joae 4 )
And)l Sy )il (e

ol (8 AUl L yall Clagladll Jal Y

string ReverseWord(string word)

{

string result = 5

return result;

Aagiill Caaa g aasall AalSH I3 (e ) SE ) oslul) 2l Y
Al Glapd=illy Reverselord «sbaY) cuasiy o8 (@l ALl

-

string ReverseWord(string word)

{

string result = 5
for (int i = word.Length - 1; i >= 0; i--)

{



result += word[i];

}

return result;

il RSN Al e fag el dmaodl cloldl) A b
igd OF 15k (Jshll e aals = ke o585 word. Length - 1
gl 7z A peaie ) Jgea gl cind a yig heall (e g 4 sieadll
result Alulull LY sl o sedl)  3sa gall Caal) Rilialy 6 o
1wl Cua i >= @ aladinl Gl caldl) ) jedll &y jai
Onanca (e 2SUN 2y 559 cABlad) 830 g gl dpae ) Clagdedll 25 2y

(ol (g edl

36810 (e (38a

ity clla ey ySie IS (38l agall (g cdima ) Cilagladl) 34U ie
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string input = "snake";

Console.WritelLine(input);
Console.WriteLine(ReverseWord(input));
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string ReverseSentence(string input)

{

string result = 5

return result;

PURERA RS VA 0 P U 1 G DN C\J;siu\ Sy ) 2y Y
:sh WL ) ReverseSentence wslwy) &a string.Split

string ReverseSentence(string input)

{

string result = "";
string[] words = input.Split(" ");

return result;
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string ReverseSentence(string input)

{

string result = 5
string[] words = input.Split(" ");

foreach(string word in words)

{
¥

result += ReverseWord(word) + ;

return result;

ol Jale Ja1a Reverselord < shu) slesiul liSey CaS sV
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string ReverseSentence(string input)

{

string result = "";
string[] words = input.Split(" ");

foreach(string word in words)



{
¥

result += ReverseWord(word) + ;

return result.Trim();

aladin) Cslud Sy el 1 g la ) gt 4 laill ddaad 3
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input text and the Console.WritelLine statement &~ 0
ok e Sl

string input = "there are snakes at the zoo";

Console.WritelLine(input);
Console.WritelLine(ReverseSentence(input));
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string input = "there are snakes at the zoo";

Console.WriteLine(input);
Console.WriteLine(ReverseSentence(input));

string ReverseSentence(string input)

{

string result = ;



string[] words = input.Split(" ");
foreach(string word in words)

{
result += ReverseWord(word) + " ";
}
return result.Trim();
}
string ReverseWord(string word)
{
string result = "";
for (int i = word.Length - 1; i >= 0; i--)
{
result += word[i];
}
return result;
}
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string[] words = {"racecar" ,"talented",
"deified", "tent", "tenet"};

Console.WriteLine("Is it a palindrome?");
foreach (string word in words)
{

Console.WriteLine($"{word}:
{IsPalindrome(word)}");

}
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Al laalal)
bool IsPalindrome(string word)
{
return true;
}
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bool IsPalindrome(string word)

{
int start = 0;
int end = word.Length - 1;

while (start < end)

{ if (word[start] != word[end])
{ return false;
}
start++;
end--;
}

return true;
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Is it a palindrome?
racecar: True
talented: False
deified: True

tent: False

tenet: True
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int[] TwoCoins(int[] coins, int target)

{
¥

return new int[0];
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int[] TwoCoins(int[] coins, int target)

{
for (int curr = @; curr < coins.lLength;
curr++)

{

for (int next = curr + 1; next <
coins.Length; next++)

{

}
¥

return new int[0];

ooled next Jias Al Aeall jndex 1als Lued curr Jia La
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for (int curr = 0; curr < coins.Length; curr++)

{

for (int next = curr + 1; next <
coins.Length; next++)

{ if (coins[curr] + coins[next] ==
target)
{
return new int[]{curr, next};
}
}

ﬁﬂ‘ ¢ sana U\S \.J\ Laxa és;u A,);A),\M w\ 0] @
OS 1) ddagiual il Lglue Adshiadl & curr and next
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Al
int target = 60;

int[] coins = new int[] {5, 5, 50, 25, 25, 10, 5};

int[] result = TwoCoins(coins, target);
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if (result.Length == 0)
{
Console.WriteLine("No two coins make
change");

¥

else

{

Console.WriteLine($"Change found at
positions {result[@]} and {result[1]}");

¥
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Change found at positions 2 and 5
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int[,] TwoCoins(int[] coins, int target)
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int[,] TwoCoins(int[] coins, int target)

{
int[,] result = {{-1,-1},{-1,-1},{-1,-1},{-
1)'1}:{'11'1}}3

int count = 9;

138 Slaclinw V- L.A‘ result 48 siasc palic gty Ciad GHIY,
Lo ) giadl 4t Al 215 5¥) el &y 5 ladie sy
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int[,] TwoCoins(int[] coins, int target)
{

int[:] result = {{_1J_1}){_1)_1}){_1)_1}J{_
1)'1}:{'11'1}};



int count = 9;

for (int curr = @; curr < coins.lLength;
curr++)

{

for (int next = curr + 1; next <
coins.Length; next++)

{
if (coins[curr] + coins[next] ==
target)
{
result[count, @] = curr;
result[count, 1] = next;
count++;
}
}
}

c:\éjém.d\ ‘;\ CJJ :\é\_\b\ L@J&HSJAJS@ .J\.J)'.a count 2=l U\L;Y
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Al
for (int next = curr + 1; next < coins.Length;
next++)

{

if (coins[curr] + coins[next] == target)

{



result[count, @] = curr;
result[count, 1] = next;
count++;

}
if (count == result.GetLength(9))

{

return result;
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if (count == 0)
{

¥

return result;

return new int[0,0];

LS N Jreitl) Jale aladiady ca g la ¥ ey yualli Uyl liSa,
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return (count == @) ? new int[©,0] : result;
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int[,] TwoCoins(int[] coins, int target)

{

int[,] result

1)'1}:{'11'1}}3
int count = 0;

{{_1)_1}){_11_1}){_1)_1}J{_

for (int curr
curr++)

{

@; curr < coins.Length;

for (int next = curr + 1; next <
coins.Length; next++)

{
if (coins[curr] + coins[next] ==
target)
{
result[count, @] = curr;
result[count, 1] = next;
count++;
}
if (count == result.GetLength(9))
{
return result;
}
}
}
return (count == @) ? new int[0,0]
result;

}
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int target = 30;
int[] coins = new int[] {5, 5, 50, 25, 25, 10, 5};
int[,] result = TwoCoins(coins, target);

ad iclill Console.Writeline slediu) Cupandy asfin el 2y
e JSA result

L (il elilaile Sas 5 Console. WriteLine slexiv) A Jasl ¥
e
if (result.Length == 0)
{
Console.WritelLine("No two coins make
change");
}
else
{
Console.WriteLine("Change found at
positions:");
for (int i = @; i < result.GetLength(0);
i++)
{
if (result[i,0Q] == -1)
{

break;



Console.WriteLine($"{result[i,0]},{result[i,1]}
")
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int target = 30;

int[] coins = new int[] {5, 5, 50, 25, 25, 10, 5};
int[,] result = TwoCoins(coins, target);

if (result.Length == 0)
{
Console.WritelLine("No two coins make
change");
}
else
{
Console.WriteLine("Change found at
positions:");
for (int i = @; i < result.GetLength(0); i++)
{



if (result[i,0] == -1)
{

break;

Console.WriteLine($"{result[i,0]},{result[i,1]}");
}

int[,] TwoCoins(int[] coins, int target)
{

int[,] result

1)'1}:{'1)'1}}3
int count = 0;

{{'1,'1},{'1,'1},{'1,-1},{'

for (int curr
curr++)

{

@; curr < coins.Length;

for (int next = curr + 1; next <
coins.Length; next++)
{
if (coins[curr] + coins[next] ==
target)

result[count, 0] curr;
result[count, 1] = next;
count++;

}
if (count == result.GetLength(9))

{

return result;



}

return (count == @) ? new int[0,0] : result;
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Random random = new Random();

Console.WriteLine("Would you like to play?
(Y/N)™);
if (ShouldPlay())

{
PlayGame();

void PlayGame()
{

var play = true;

while (play)



var target;
var roll;

Console.WriteLine($"Roll a number
greater than {target} to win!");

Console.WriteLine($"You rolled a
{roll}");

Console.WriteLine(WinOrLose());

Console.WriteLine("\nPlay again?

(Y/N)");

play = ShouldPlay();

lhy Jord daalll Jrad il aladiuV dme il Glagleill Giaa Y
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Would you like to play? (Y/N)

kil

Roll a number greater than 1 to win!
You rolled a 2

You win!

Play again? (Y/N)

]

Roll a number greater than 4 to win!
You rolled a 6



You win!

Play again? (Y/N)

N

Roll a number greater than 1 to win!
You rolled a 1

You lose!

Play again? (Y/N)
N
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Random random = new Random();

Console.WriteLine("Would you like to play?

(Y/N)");
if (ShouldPlay())
{
PlayGame();
}
bool ShouldPlay()
{
string response = Console.ReadlLine();
return response.TolLower().Equals("y");
}

void PlayGame()
{

var play = true;

while (play) {
var target = GetTarget();
var roll = RollDice();

Console.WriteLine($"Roll a number
greater than {target} to win!");

Console.WriteLine($"You rolled a
{roll}");



Console.WriteLine(WinOrLose(roll,
target));
Console.WriteLine("\nPlay again?

(Y/N)");

play = ShouldPlay();

}
}
int GetTarget()
{
return random.Next(1, 6);
}
int RollDice()
{
return random.Next(1, 7);
}

string WinOrLose(int roll, int target)

{
if (roll > target)

{

return "You win!";

}

return "You lose!";

Gl Loy y el "ofaa aaly Ja" dma A Ll dagdedll o2
Cad gl ecalite J< al) Caaa i gl Rdlide Jalds 8 Jlaud) ) s g
calidg JS5 e jl) Cilagladl) gty



e die cdaaa pll Cilaaladl "\‘;mu";' b OlAWRAY) e il ey
: Lelie Ial AL aalis o Caay dluaa ) Cilaalad
S L Ll s aalis o sy dsa ) eyl

Would you like to play? (Y/N)

]

Roll a number greater than 2 to win!
You rolled a 1

You lose!

Play again? (Y/N)

]

Roll a number greater than 3 to win!
You rolled a 5

You win!

Play again? (Y/N)

]

Roll a number greater than 2 to win!
You rolled a 3

You win!

Play again? (Y/N)
N
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return ""; e

return "'a’; e
return 5; e

‘return 2\,}.&»‘.&»‘2\ LY Jsn dnania 40Ul ) jlaall (ha Q,S‘ -Y
slad e 15) i o @

bl 28T o5 e
i sl dagd e LI Aaladiinl cany o

fialln g la ) 6 be AN el LA (e g ¥

return void; e
return 5 % 2; e
return Console.WritelLine(); e
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return ""; )

return 5 % 2; ¥

5 % ZM\MoJM\c&@}
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optional parameters
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from methods



@i & 5 piall jacaal) Y
CullsY 1 ol oy doma yall lilagdas adaii -y el ¥
4 shime il o gluad L) - (9 g -

A L) dalaa aladiinly Goslad (L) - oy yai -0
gl (el sl 2L - Gy -1

Slila slaa Hiidl Y

Lailall ZA



PRYA(IR

alaiin) sale) AplSa) i A o omlal dnay asgie & culllY)
c@uﬂ\ﬁwe&dmj co;\)ﬂ\djg_uum.mj c‘t.\;.c\).d\t_ahghﬂ\
e 2ol s da alea () Baiaall JSLall apudt el dlaelug
e il ) e i jad o axy (V) dima ) Cilalail) adass
|flaal o (8 Bl sl (e 2 Sall o shai o]

Goadd clle oy AadY) Gl gall dGaal Gaa B Sl il
aal U gaall Ol Hb ) aadaity AdliAall uylaal) e QUi &l )
Sl dagdaddll e el luy (§ubi AU & 8 cBlall (g0 Cile sana
(= e sana agd Gamyy Dile geae ) QO Gukail) andy g ol
3L 2 dle geaadl o il Q) ot LT bl sl
Caany il gaie 48y yhay il gaadl (i 5 ) B cagd daradiall Gl gl
Lo 53 (e B 8 A pda S 3L ) (4585

s gulat pyehail Ayl Gl gadll JMA Bas ol bda ol yiu
G 35 Jaaddl Cullul dumal liladad b axdiidin o gl
(e gana (Al COall iy Al gy Gl gaadl i i ¢l
) (e

azs (paaiin g el aa yig cOlaledl Jaii Al cadlll) aadiiud



@JMJ\;J\&JMM\ Y

Adlide cullud e ainy Gulai kil Visual Studio Code pasiuin
Aaa pall aill g 4 HLaaY) Claleall Q) oany 2230500 (dage Ludi)
o)y liplal oL} 4aS g g phall Llleal) CilaaY) e i
Cilaglaill iany aladiuly ey Aalall gl Ay daely Load i

Starter J dase_nll
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Sk e Al Contoso Petting O ses A&t Gaukai y ks o 6
lalisa le g3 YA J (50 4 Contoso Petting O s> A& cdu joall
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Visual Studio Code 8 .1

zidl (AT dasdit sl ¢ 8184 3 ) 50 5l) Windows daill) alasiin liSa,

Visual Studio Code

Open s =% 2 Visual Studio Code File <l 2@ 3V
Folder

Windows iSe phau alaa ) Jaii) calae 78l gadl a3 50 8 A

850 Ll (06K 0 s agall o Bl ey ) 1ag] alaal) 138 alasin GliSa,

o SN 5 4nd 9o aat e
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New 2 Visual Studio Code Terminal 428 & V.
Terminal

‘_JAJ\ Asall Hlua ub):_.gTermina]:\AjS‘;)A\j\J\ 4 ga u\.iaay
C:\Users\someuser\Desktop>
Aa 0 (A ) aaaa alae (A oaaa AS83 Baag Gulad LAY T

new console -0 ¥ Terminal:
Enter e baal & /CsharpProjects/TestProject
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S TestProject p23ius CsharpProjects, TestProject
Al AlailsS )i .cspr()j alall

Aaal)  amwghi 8 EXPLORER  sliinl 4l &Y
CsharpProjects

sl C# gl il ¢aila s TestProject alawe 2alis o casy
TestProject.csproj s« C# & 5 riwe <lo g Program.cs

s Fana pall laddadl) Cala a2l EXPLORER SLiSiul 4a3lE & A
Program.cs 32 ¢ ) ynall 4a ]

339 gl Fma yl iladedl land Cada 4
Terminal Gslel )«

Visual Studio __ae 8 Liuall 5 40l dpma ) cilageil) el )
A8V Gl gal) Aaaa 8 Adliad) ) 6V 2l s3a Jiad Code

using System;

string[] pettingZoo =
{

"alpacas", "capybaras", "chickens",
"ducks", "emus", "geese",

"goats", "iguanas", "kangaroos", "lemurs",
"llamas", "macaws",

"ostriches", "pigs", "ponies", "rabbits",
"sheep", "tortoises",

Ji
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- There will be three visiting schools
- School A has six visiting groups (the
default number)

- School B has three visiting groups
- School C has two visiting groups

- For each visiting school, perform the
following tasks

- Randomize the animals
- Assign the animals to the correct number of groups
- Print the school name

- Print the animal groups
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// RandomizeAnimals();
call gl 8 V1 s Tl sdie il gal) sl 3haie 5f S )
sl o Ll gl Ky (JSS gudaill adads e S g
Bgiine iyl astiwy a9 RandomizeAnimals()
e JS5 Wil sde pettingZoo
Ale gana Guadl 3 jlaiiee Giladad u‘ﬁh\ Ll e§ el ey €
;J);A\gé&gﬂ\quhﬂ\dsﬂ‘diﬂjpﬂ
// AssignGroup();
U gl iy L) 138 o (al i) Gy (Jd e Jd) S WS
Al Fagall ) A iall 5 e e sane ) i IS
Jaal Console. Write alaaiuly 4 jaal aul delida 4 geus li€ay 0
Console.WritelLine("School A");
&mﬂ\aighﬂ\dsﬂ‘cmjjyd\aich;A&chL;jcu;Langjj,i
ool

// PrintGroup(group);

el I zliad elil Ca jas il e sl 128 ) dalee chdial @lif JaaY
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// var group = AssignGroup();

OF i€y calall algall 480 30 dpma ) Cilaglail) caleSi LY |,k A
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;s W Al AssignGroup

// string[,] group = AssignGroup();
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using System;

string[] pettingZoo =
{

"alpacas", "capybaras", "chickens",
"ducks", "emus", "geese",

"goats", "iguanas", "kangaroos", "lemurs",
"llamas", "macaws",

"ostriches", "pigs", "ponies", "rabbits",
"sheep", "tortoises",

i

// RandomizeAnimals();

// string[,] group = AssignGroup();
Console.WriteLine("School A");

// PrintGroup(group);

dotnet run Ja2l Terminal el s¥) 4a 50 8 .Y

"School A" Aluy (e je (e (585 Y
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Jue il Tagall JLSY Aol ilagleill skt o sk 5 plaall o3 b
S cnal il Sy dipall cllga dglsde a5V
Hawil 480 30 dma ) Claileill & RandomizeAnimals () < siul

48 ghas Lald/ Jas

O J A8LG daga dliay ) slie (S0 A8 shiaall jualic (ag i sy 28
bsa Cpomie ad Jaat 48K 4 5Kl Adaall (@8 ¢ oo

iy a - Alay) el 86 Cagud g = b Caiy sl o 1Y)
a 4ed A Clge paaie aladial Il ZUsd b glsboy 0 uxdas Y
liaga el a sgiall 138 2285 U se gl b BUSH (e (S o)) Jid
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void RandomizeAnimals()

{
¥

axdivii Y (Jla) cladee ol ) 2Uad Y sl 13g) dually
d\;.ﬁ;\ Cilales LS‘ ‘AJ /La.)\ C\:\;.a Y c.JPJAS\ pettj_ngZoo ebd\ )...\ZJAM
any Jaastl Claledll amy (€0 Lo o sl 138 caul ciagall sdgd
Ad siaall A jaliall
RandomizeAnimals () <sbu) 8 il cilaglail) Jaaf Y
int 1 = 0;
int r = 1;

string temp = pettingZoo[i];
pettingZoo[i] = pettingZoo[r];
pettingZoo[r] = temp;
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8ac Ly (s el (s il iy o 585 o3 A8 ghuaall 8400 gdall aledl
ALYl Al (jlad e temp alaiul leie (oS LaY temp il
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Random random = new Random();

int 1 = 0;
int r = random.Next(pettingZoo.Length);

string temp = pettingZoo[i];
pettingZoo[i] pettingZoo[r];
pettingZoo[r] temp;

a8y L) 8 Waclwd random (28 dugh Caad (3 ghadll ol <
et dshs 0 On (Slsdie mmaa e ) p Al Gy o A sde
A8 hiaall 3 gan (e 5 Al a2e 138 Gl aiars pettingZoo 48 sias
Sl Al sl olin el 1 ghoadl Lo Aadadl o s Gl
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AT

Random random = new Random();

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

{
int r = random.Next(pettingZoo.Length);

string temp = pettingZoo[i];
pettingZoo[i] = pettingZoo[r];
pettingZoo[r] = temp;
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int r = random.Next(i, pettingZoo.Length);

(G gidie aamall s pedll Ui Guasd i€ for ddla ) S5 el (oY)
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using System;

string[] pettingZoo =
{

"alpacas", "capybaras", "chickens",
"ducks", "emus", "geese",

"goats", "iguanas", "kangaroos", "lemurs",
"llamas", "macaws",



"ostriches", "pigs", "ponies", "rabbits",
"sheep", "tortoises",

}s

RandomizeAnimals();

// string[,] group = AssignGroup();
Console.WriteLine("School A");

// PrintGroup(group);

void RandomizeAnimals()

{

Random random = new Random();

for (int i = @; i < pettingZoo.lLength; i++)
{
int r = random.Next(i,
pettingZoo.Length);

string temp = pettingZoo[r];
pettingZoo[r] = pettingZoo[i];
pettingZoo[i] = temp;

AUl cladedll zusl RandomizeAnimals sled! LEaY (X
o il claddeill gl ¢ jad) 8 il

foreach(string animal in pettingZoo)

{
}

Console.WriteLine(animal);

Visual Studio 4aid alasiuly o Ctrl + S alasinly ellae Laial ¥
Code File
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Code

TestProject las a8 50 & Terminal x! EXPLORER 4«8 &
Open in s & TestProject B3s# oa¥l gagall 5 L
Integrated Terminal

dotnet run J33 Terminal el s¥) 4 50 4 .0
Ml ) A i eyl Slilaglas () (po (3883 7

45 s Auiliy e iia dad 5iall "School A" Al ) (= e (s 3883V
O sle eama¥) Gas L il sl el o oy ¥ el saall (4
:JUl)

School A
ponies
iguanas
goats
tortoises
ducks
rabbits
lemurs
alpacas
capybaras
emus
sheep
11lamas
pigs
macaws
kangaroos
geese
chickens
ostriches

Sl alall Cslu¥) LY Lgiaal ) foreach 4dladl 4l 5L a8 A
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Jia) ik e assignGroups sbul) aaa ¢l s Jaal )
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string[,] AssignGroup(int groups)
{

¥

O Sy ) A 48 shias e ) 138 o) Gy B el SN
13 a5 6300 311 Ayl aaa e Talaie ) Laayl cile ganall aae iy
Aaleall s2a Jead of Cang @A T e ol 81 e sena ana lla
A kaa)

Csled) Syt ok e i i) dales ) groups kil g Y
Al Cledlaill )

string[,] AssignGroup(int groups = 6)
{

¥

G (& b (e optional parameter 4 LA dalea oy jat QL ¢ SN
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string[,] AssignGroup(int groups = 6)
{

string[,] result = new string[groups,
pettingZoo.Length/groups];

return result;

O sl G e ey iy cpla ) Aad aay ol Galall sl Y
elhadl ()50 (laie d8lia) Arslie) 128 el eansy clgela Y dad L) (5 5k
el Jysadll i
[groups, pettingZoo.Length/groups]th&ﬁiu\éﬁibay
(;ﬁ\ AU sl Aile gana 22e groups Jid ¢dd gdiadll FEEN ay y=iil
L gaall dae pettingZoo.Length/groups (sSa ¢l 5Lii) & s
pettingZoo OY ¢ JULdll d.p.u LAL ‘:\{;W MK Aaiadll u_d\
A aall alag¥) A 48 siiadl ana 8 juaic [8 (e 4l 4 shins
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string[,] AssignGroup(int groups = 6)

{

string[,] result = new string[groups,
pettingZoo.Length/groups];

for (int i = ©; i < groups; i++)

{
for (int j = 0; j <
result.GetLength(1); j++)



}

return result;

L_\\)jdc@jmds‘)m@;)\aj\ forz\ﬂ;ﬂcﬂ\ﬁu‘)ﬂ\w\o&&
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int start = 0;

for (int i = @; i < groups; i++)

{
for (int j = @; j < result.GetLength(1l); j++)
{
result[i,j] = pettingZoo[start++];
h
}

J alall 2oa 5a Jia start el Crad cdasa jll daddaill sla ‘f
:\AM\ e Jaullh Al s3a e\.l;_u..u\ Sl T pettingZoo
for Gl Gl (e ae N e 3 30 JS A 13 5 ) paic pettingZoo

Adlide &l ) S

Ay (e ganall (o Gpre 230 ) AGaad) Gl gn camy b Lad oY)
AssignGroup J <ilesiul Gaad eladl oY
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using System;

string[] pettingZoo =
{

"alpacas", "capybaras", "chickens",
"ducks", "emus", "geese",

"goats", "iguanas", "kangaroos", "lemurs",
"llamas", "macaws",

"ostriches", "pigs", "ponies", "rabbits",
"sheep", "tortoises",

J:

RandomizeAnimals();

string[,] group = AssignGroup();
Console.WriteLine("School A");
// PrintGroup(group);

void RandomizeAnimals()

{

Random random = new Random();

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



int r = random.Next(1i,
pettingZoo.Length);

string temp = pettingZoo[r];
pettingZoo[r] = pettingZoo[1i];
pettingZoo[i] = temp;

string[,] AssignGroup(int groups = 6)
{

string[,] result = new string[groups,
pettingZoo.Length/groups];
int start = 0;

for (int i = @; 1 < groups; i++)
{
for (int j = 0; j <
result.GetLength(1); j++)

{
result[i,j] = pettingZoo[start++];

return result;

Visual Studio 4aid alaaiuly 5 Ctrl + S alasinly ellae Laial ¥
Code File

Visual Studio 8 4LelSiall 4. Hhall ddasall da gl bl ¢yl 2 3113 ¥
Code
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Integrated Terminal

dotnet run Jaal Terminal el s¥) 4a sa 8 .Y

Jilu ) 253 5 ade (e g Aad giall "School A" Abu ) (faye (3 (38a5 €
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School A
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Jia) Gask oo PrintGroup costul) s & ¢l law Jaal )
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void PrintGroup(string[,] group)
{
}

Y CJAANS 2l 3L 46 sheme 2l Ll 13 o ey A elif S
a1 4005 48 gl il ine deLidal @y alad) o slu¥) ) Jadh - lins
2D array

PrintGroup < ste¥) ) Al duse sl Cilaledll Cacal ¥

void PrintGroup(string[,] group)

{
for (int i = @; i < group.GetLength(9); i++)

{

for (int j = @; j < group.GetLength(1l); j++)

{
}

Console.Write($"{group[i,j]l} ");



& casiall e e Jpasll Getlength(0) aladiul oliay (lia
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void PrintGroup(string[,] group)

{
for (int i = @; i < group.GetLength(0); i++)
{
Console.Write($"Group {i + 1}: ");
for (int j = @; j < group.GetLength(1); j++)
{
Console.Write($"{group[i,j]l} ");
}
Console.WritelLine();
}
}

A paal) 3031 uianill dage JUSY dame ) ilaglail) JS bl (Y]
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School A

Group 1: ducks emus rabbits

Group 2: lemurs chickens geese
Group 3: iguanas macaws alpacas
Group 4: goats kangaroos pigs

Group 5: capybaras 1llamas tortoises
Group 6: sheep ostriches ponies

laleall el aa o sl

sl gledind el g Sl elaly a8V
Jiy) ok oo cuas bl (Ll &8 5 RandomizeAnimals ()

-l Glaalal)
void PlanSchoolVisit(string schoolName, int
groups = 6)

{

RandomizeAnimals();

string[,] group = AssignGroup();
Console.WritelLine("School A");
PrintGroup(group);
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void PlanSchoolVisit(string schoolName, int
groups = 6)
{



RandomizeAnimals();

string[,] group = AssignGroup(groups);
Console.WritelLine(schoolName);
PrintGroup(group);
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Jaal & planSchoolVisit skl el ¢ b sl olas) 4

-l Glaalal)
PlanSchoolVisit("School A");
PlanSchoolVisit("School B", 3);
PlanSchoolVisit("School C", 2);
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using System;

string[] pettingZoo =
{

"alpacas", "capybaras", "chickens",
"ducks", "emus", "geese",

"goats", "iguanas", "kangaroos", "lemurs",
"llamas", "macaws",

"ostriches", "pigs", "ponies", "rabbits",
"sheep", "tortoises",

s

PlanSchoolVisit("School A");



PlanSchoolVisit("School B", 3);
PlanSchoolVisit("School C", 2);

void PlanSchoolVisit(string schoolName, int
groups = 6)
{
RandomizeAnimals();
string[,] groupl = AssignGroup(groups);
Console.WriteLine(schoolName);
PrintGroup(groupl);

void RandomizeAnimals()

{

Random random = new Random();

for (int i = @; 1 < pettingZoo.Length; i++)
{
int r = random.Next (i,
pettingZoo.Length);

string temp = pettingZoo[r];
pettingZoo[r] = pettingZoo[i];
pettingZoo[i] = temp;

string[,] AssignGroup(int groups = 6)
{

string[,] result = new string[groups,
pettingZoo.Length/groups];

int start = 0;



for (int i = @; 1 < groups; i++)
{
for (int j = 0; j <
result.GetLength(1l); j++)

- result[i,j] = pettingZoo[start++];
}
}
return result;
}
void PrintGroup(string[,] groups)
{

for (int i = @; 1 < groups.GetLength(9);
i++)
{
Console.Write($"Group {i + 1}: ");
for (int j = 0; j <
groups.GetLength(1); j++)
{
Console.Write($"{groups[i,j]} ");

}

Console.WritelLine();
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Code File
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School A
Group 1: kangaroos lemurs pigs
Group 2: alpacas sheep chickens
Group 3: ducks geese capybaras
Group 4: ponies 1iguanas tortoises
Group 5: ostriches 1llamas rabbits
Group 6: macaws goats emus

School B

Group 1: llamas ducks ponies geese chickens
goats

Group 2: iguanas capybaras macaws kangaroos
rabbits sheep

Group 3: lemurs tortoises alpacas pigs emus
ostriches

School C

Group 1: sheep ducks pigs macaws kangaroos
ostriches rabbits goats 1lemurs

Group 2: 1iguanas capybaras chickens emus
tortoises geese ponies alpacas 1llamas
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e string GetValueAtIndex(string[] array, int index)
e Dbool GetValueAtindex(string[] array, int index)
¢ int GetValueAtindex(int index)
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