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HCI

Human Computer Interaction




O AMHT} (Identifier) HH X
« A= FG2AL BE)D AR
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o CHAEXITE (Case sensitive)




838 A
= HEAR A 22 /8
22 HIXZ AIBSIX| 42
Ol EIEE AX| 42

= 20| AR S T3t

o A

abstract — @abstract// 7| % =7} Ot A&
Name, _ldentifier, \uOO5fldentfier // S L|ZEE L est AKX}

NAHE 27ts (AL &9, 7I1RIE, S7|= AL8)

4int, code name, new, $abc




— C#0IM EEst o017 Y= MY (Reserved Word)

— C# FI19E (Keyword)= lowercaseE AI2&t

abstract as base bool break byte case catch

char checked class const continue decimal default delegate
do double else enum event explicit extern false
finally fixed float for foreach goto if implicit

in int interface internal is lock long namespace
new null object operator | out override params private
protected public readonly ref return sbyte sealed short
sizeof stackalloc static string struct switch this throw

true try typeof uint ulong unchecked unsafe ushort
using virtual void volatile while




Boolean &=

double, float true, false

H(nul)@ 4=

2ZHE(" )O._Oﬂ Ho SHHE: AHEORA| B2
Z(nul) KIS LIEHE I ALS




Operator and

Separator
— C#9] GiAH}

+ - * / % & I A ! ~ =
< > ? ++ -- | && [l K > == 1=
(= | >= | #= | -= *= I= | %= | &= | !I= Az | KL=
»= | =

— C#9| 2&1I

{ } [ ] ( )




(Common Type System)
— CTS (Common Type System)

. Type |
|
I |
value types | Reference types

Built=-in value types | FPointer types |

User-defined value types ] Interface types |

Enumerations | - Self-describing types |
Arrays |
Class types ]

User-Defined Classes |

Boxed Value Types I

Delegates |

http://msdn.microsoft.com/en-us/library/2hf02550.aspx




(Common Type System)
— CTS (Common Type System)

2 BHE

(Value Type) (Reference Type)
- H22|YEH: AEH(stack) o HIZ22|FY: ABH(stack)dt El(heap)
« HIOIHY: int, float, struct, enum & « HIOIH¥: class, interface,

delegates '



using System;
class Class1 {
public int Value = 0;
}
class Test {
static void Main(string[] args) {
int vall = 0;
int val2 = vall;
val2 = 123;

Classl refl = new Class1();

Classl ref2 = refl;
ref2.Value = 123;

Console.WriteLine("Value type: {0}, {1}", vall, val2);
Console.WriteLine("Ref type: {0}, {1}", refl.Value, ref2.Value);

Value type: O, 123
Ref type: 123, 123




Value Type

ZE g2 229 210 JACH SLUSH HAIE 7i2|Z &= U
@- 7I-O| |:|:|7=IQ| |_—_|.E 7-|0" oqug % _)I\_ 81%

« bool, byte, char, decimal, double, float, int, long, sbyte, short,
uint, ulong, ushort, struct, enum, Tuple, Nullable

® a[10]

b[10]

@
©) a[10+10]
@

intb=a ; —

b[10] ]

a[20]
b[10] |

a=a+10; —

/
/
Q




Reference

PRl 2410 K200 QU
I2l7|= A0| J&orH

= A 0O|O
EETAAE

€l(heap)

AEH(stack)

MyClass A I

) A[OX00--]

MyClass A = new MyClass() ; —

7

MyClass B = A

MyClass A I

7
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Built=in
Types

I R I T O

FINL
CE))

shyte
byte
short
ushort
int
uint
long
ulong

float
double
decimal

char
string
bool

object

System.SByte
System.Byte
System.Int16
System.UInt16
System.Int32
System.UInt32
System.Int64
System.UInt64

System.Single
System.Double
System.Decimal

System.Char
System.String
System.Boolean

System.Object

o~ 0000 PR~ BADNDNEPELPRP

[EEN
N O

1H|E




using System;
class NumericType {
static void Main(string[] args) {
int intVal = 10;
Console.WriteLine(“intVal = {0}", intVal); /lintval = 10
intVal = 10 + 15;
Console.WriteLine(“intVal = {0}", intVal); /l intvVal = 25

float floatVal = 1.234f;

Console.Write( “floatval =" );

Console.WriteLine( floatVal ); / floatVal = 1.234
decimal decimalVal = 16.24m;

Console.WriteLine( “decimal = “ + decimalVal ); // decimalVal = 16.24




— BT QUH 2TIE [T

HOIEHE (RUIZE AI2)

rir

using System;
class CharType {
static void Main(string[] args) {
char engVal ='A’;
Console.WriteLine("engVal = {0}", engVal); //engVal = A

char korval ='7}"
Console.WriteLine("korVal = {0}", korval);  // korVval = 7}

char chival = V&
Console.WriteLine("chiVal = {0}", chiVal); Il chival = &




\0
\b
\f

\v
\u

\a

Ao

Newline
Horizontal tab
Carriage return
Backslash
Single quote
Double quote
Null
Backspace
Form feed
Vertical tab

Unicode print

o
IRt

o




Boolean

=o] 2¥ol
XH(true) 2t
HX(false)E

OE=d

class BoolType {
static void Main(string[] args) {

bool boolVal = true;

Console.WriteLine(boolVval); // True

intx =123;

if (x 1= 0) /I x7} 00] Otl Z40] trueO|™
Console.WriteLine("The value {0} is non-zero.", x);

Console.Write("Enter a character: ");

char ¢ = (char)Console.Read();

if (Char.lsLetter(c)) { /I Y2 =X}t letter 7f trueO|™
if (Char.IsLower(c)) {  // ¥EEE2 =X7t lower case letter7F true O]

Console.WriteLine("The character is lowercase.");

}else{ /| Y2 Z X7} lower case letter 7} falseO| ™
Console.WriteLine("The character is uppercase.");
}
}else { /| Y2 Z X7} letter 7} falseO| M

Console.WriteLine("The character is not an alphabetic character.");




— SHH (enum)

E=H
=

| -
*

enum <A/ EHX|> (RH 1, HH2, HH3 Y,

- O

enum WeekDay {
Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday, Sunday

class EnumType {
static void Main (string [] args) {
WeekDay offday = WeekDay.Sunday;
WeekDay today = (WeekDay)2; Il Wednesday




— SHH (enum)

using System;
class EnumType {
enum WeekDay1l { Sun, Mon, Tue, Wed, Thu, Fri, Sat };
static void Main( string[] args ) {
int x1 = (int)WeekDayl.Sun;
int yl = (int)WeekDay1.Fri;

Console.WriteLine("WeekDay1 Sun = {0}, x1); //Sun=0
Console.WriteLine("WeekDay1 Fri = {0}",y1); //Fri=5




— SHH (enum)

using System;
class EnumType {
enum WeekDay?2 { Sat = 1, Sun, Mon, Tue, Wed, Thu, Fri };
static void Main( string[] args ) {
int x2 = (int)WeekDay2.Sun;
int y2 = (int)WeekDay?2.Fri;

Console.WriteLine("WeekDay2 Sun = {0}", x2); // Sun =2
Console.WriteLine("WeekDay2 Fri = {0}", y2); /I Fri=7




— SHH (enum)

using System;
class EnumType {
enum WeekDay3 {Sun, Mon, Tue, Wed, Thu, Fri=8, Sat };
static void Main( string[] args ) {
int x3 = (int)\WeekDay3.Sun;
int y3 = (int)WeekDay3.Fri;
int z3 = (int)WeekDay3.Sat;

Console.WriteLine("WeekDay3 Sun = {0}", x3); //Sun=0
Console.WriteLine("WeekDay3 Fri = {0}",y3); //Fri=8
Console.WriteLine("WeekDay3 Sat = {0}", z3); //Sat=9




— SHH (enum)

using System;
class EnumType {
enum WeekDay4 {Sun=100, Mon=200, Tue=500, Wed=1000,
Thu=3000, Fri=8000, Sat=10000};
static void Main( string[] args ) {
int x4 = (int)WeekDay4.Mon,;
int y4 = (int)WeekDay4.Tue;
int z4 = (int)WeekDay4.Thu;

Console.WriteLine("WeekDay4 {0} = {1}", WeekDay4.Mon, x4); // Mon=200
Console.WriteLine("WeekDay4 {0} = {1}", WeekDay4.Tue, y4);//Tue=500
Console.WriteLine("WeekDay4 {0} = {1}", WeekDay4.Thu, z4);//Thu=3000




using System;
class DataType {
enum Gender { Male, Female };
static void Main(string[] args) {
foreach (Gender g in Gender.GetValues(typeof(Gender))) {
Console.WriteLine(g);




— XMl (struct)

« C#9| A= o 7HX| CHE FEHQ| LIOIHE 1& oLtz |O{A
2|5t O] ALRE!
vC#9| structe= 8T 4XIE T=3tolr| ol CIRIR! E[OIUS
vE EFR 3AI0| OfH Zf SAIO|OZ Ztof| o5 FTH=l

-, L- HA O/

« C#HO|MQ| struct= classet I CHE

v CO| 2ZXM|I7t HIOIE{EHZ memberz 71! 4= UX|Bt C++9

TRAE TS I & U

v C+Ol A= struct@t class/Zt 42| XtO|7t @O H, XIO|& 2 OtF &
HAIE OHK| HUZ [ classe= HH Tt private et 7HX| 1D
struct= public& 7+

v CH#O|MQ| structe= class@t S ARSIt O A|EHEQl




— XMl (struct)

o C#9| struct= 7|2 MR Hdefault constructor)Lt
AEHX} (destructonE MAHE 4~ 92
© EE, 7|2 48X} 0|2|9] ‘4/dXt= MO T set

« C#9| structe CHE AL 2eAOAM HSEE 4= IO,
OMAAIZ £ G2
© 2= .§_'g_r.t.1_<.:_fc_§ System.ValueTypeOllA] ZIFZO 2 H£HES

o CH#HOJA= structE CHE SciA Tt o
protectedE Mgt 4~ @12

o C#9| struct= interfaceE #3ist 4 &

« C#9| struct= nullable typeX{E] AFRE 4= AUS

AN

I

M=
Q
2
2=
oo
el
Pal
62
|O
|0
HU




— 2ZH ol

struct Point {
publicint x, y;
public Point(int x, inty) {

}

this.x = x;
this.y =v;

class StructType {
static void Main(string[] args) {

Paint p = new Point();

Console.WriteLine("Point x={0} y={1}", p.x, p.y); // x=0, y=0
Point p2 = new Point(5,5);

Console.WriteLine("Point2 x={0} y={1}", p2.x, p2.y); // x=5, y=5
Point p3;

p3.x = 10; p3.y = 20;

Console.WriteLine("Point3 x={0} y={1}", p3.x, p3.y); // x=10, y=20




Strlng Type string a = "Hi Welcome to HCI Programming II";
_ stringb ="Hi ";
° —E—Il'% 7—V‘”E éE_IHol b +="Welcome to HCI Programming I1";
Ot ol A =t Console.WriteLine(a == b); /I True — EXtL RS 28
. Ol 2XIY HAZ |2 Console.WriteLine((object)a == (object)b); // False — =A}€O| C}E X2 &=
_E_xl-% E_)'\_E Q%*SPE string str = "TEST",
DﬂEEl /8_O_| %%61—'- char c = str[2];
—E—Xl'%% 7|'E|9|E —||:— Console.WriteLine(c); IIc="S,
HRl &t 848
string d = "\nGood Morning \u0066"; /I newline character \n
Console.Write(d); //\udddd (dddd is 4-digit number)= FLIZEE BH
string e = @" C:\MM\Courses\a.txt"; /I "C:\\MM\W\Courses\\a.txt*
Console.WriteLine(e);




string str = "Hi, Welcome to HCI Programming! Hi";
Console.WriteLine(“str2| Z0[|= : {0}, str.Length); Il 20|& 34
Console.WriteLine(“CH2XtZ B2t " + str.ToUpper()); // HEAt =2
Console.WriteLine(“2=At2 #H2t: “ + str.ToLower(); /| 22Xt
Console.WriteLine(“Index of \'Hi\”; “ + str.IndexOf(“Hi”)); /10
Console.WriteLine(“Lastindex of \'Hi\": “ + str.LastindexOf(“Hi”)); // 32
// Hello Welcome to HCI Programming Hello
Console.WirteLine(“Replace \"Hi\” to \"Hello\”: “ + str.Replace(“Hi”, “Hello));
Il Welcome to HCI Programming Hi

Console.WriteLine(“str2| Substring(3): {0}”, str.Substring(3));

/[ HCI Programming Hi

Console.WriteLine(“str2| Substring(14,19): {0}", str.Substring(14,19));
/I C# string Split

char[] separators = {" ', "\n', \t', // white space
AN PRI L I (R e I i
string[] words = str.Split(separators, StringSplitOptions.RemoveEmptyEntries);
foreach (string s in words) {
Console.WriteLine(s); I E2%E T E SHA|ZICH




- bool Equals(Object) HIAE
v X788t Z4x|7F Al dh H| W SHo] SUSHH true OfLIH false
vValue P! FL HIO|EJO| YX|GtLD 20| 22 BL true

- int GetHashCode() HIAE
VX9l Hash CodeE Btat

- Type GetType() HIAE

vIIE g4 AL &4 S 2AQ o I&(Type)2 712171
A ot BHE XIE

v &8 (Polymorphism)2 AHR & I 28

l




— OE B E ANl Ikl = 22 a4
— System.Object instance HIAE

- string ToString() HIAE

v Ot ZHH|Of| CHEH A S 7S] HEAH 2AIEE J§6i6tH7| /st
HAE
vOHZE 322 20| ZKQ| LHES M| H11 42 FL AIE
» void Finalize()

oT
v x| A2 Al garbage collectorof| Qo &%

v Garbage collector0A objectE 3

O|AAZ BiAI6HT CHE2 &S 4

- Object MemberwiseClone()
v SiXl objectQ| Bt EAHE S DHEO{A] EtSt

z=ot/| &9 object?t
SHStH
o

b = UA &

L—-L— —




— System.Object 9 static HIAE

- bool Equals(Object, Object)
vAIget &= 24K Ato|Q] QIAEIA H|w

- bool ReferenceEquals(Object, Object)
v XI’gst & A Alo|Q] &= H|w




class DataType {
static void Main(string[] args) {

inti=100;
Console.WriteLine("i2| GetType?:{0}",i.GetType());
Console.WriteLine("i2| GetType().BaseType?:{0}",i.GetType().BaseType);
Console.WriteLine("i2| ToString?:{0}",i.ToString());
Console.WriteLine();
string s = “TEST";
Console.WriteLine("s2| GetType?:{0}",s.GetType());
Console.WriteLine("s2| GetType().BaseType?:{0}",s.GetType().BaseType);
Console.WriteLine("s2| ToString?:{0}",s.ToString());

Console.WriteLine(); i2| GetType?:System.Int32
System.Int32j = i; i9] GetType().BaseType?:System.ValueType
s =i.ToString(); i2] ToString?:100
Console.WriteLine("s2t i= &27F?{0}",s.Equals(i)); s9| GetType?:System.String
Console.WriteLine("i2t j= &-27t?{0}",i.Equals(j)); s9| GetType().BaseType?:System.Object
} s©| ToString?:TEST
} set i= #2717 false
ot j= #27F?true




Nullable Type

(C# 2.0)

12 (int)LI ETH(DateTime) 22 2& A (Value Type)2 YUIMOZ
NULLS JI& £+ 21S. olXI2t DBUHIME= IS
= Nullable Type2 & L &i2]|9] S D LIEHE = US 20F OtLI2t
null 2} FIIE LIEHE = U3
« System.Nullable<T) variable

« L= T7 variable
- TE struct2 ZLelst B E 2 YAO 715 & T2 2715

/I nullable YA E B E 7 @A AHE 7S
int? x=10;

double? pi =3.14;

bool? flag = null;

char? Letter = ‘a’;

int?[] arr = new int?[10];

if (x.HasValue) System.Console.WriteLine(x.Value);
else System.Console.WriteLine(“Undefined”);




— var J|9IEE= I8t 29 LEEN A=

Il
A2 0l XIAg

— QAE YN2JIE HT A, HST WO B4 FE
SHA BOILHNM HOIE B

sl

QAGTE

.NET Framework

var x=10; // compiled as an int

var pi = 3.14; /I compiled as a double
var s = “Hello”; /l compiled as a string
var c=‘a’; [/l compiled as a char

var[]l arr=new [] {0, 1, 2 }; // compiled as int[]
var list = new List<int>();  // complied as List<int>

for (var x = 1; x < 10; x++)

foreach (var item in list){...}

using (var file = new StreamReader("C:\\myfile.txt")) {...}




Tuple (C# 4.0)

— EE2 0123 JHo MHE JHXI= HIOIE X (MHE 8K JIS)
= C++9] std::pair &4l 0} HI<E

= KeyValuePair<Tkey, TValue>= struct 0|11, Tuple2 class &

var p = new Tuple<string, int>(“HCI”, 2015);
/l'ltem1, Item2, ..., Iltem7, Rest (the final property)
Console.WriteLine(“p={0} {1}", p.ltem1, p.ltem2);

/I Create() factory method can construct from a 1-tuple to an 8-tuple
var pl = new Tuple<int, string, double>(1, “hello”, 3.14);
var p2 = Tuple.Create(2, “hci”, 0.001); // Tuple<int, string, double>

var p3 = new Tuple<int, int, int, int, int, int, int, Tuple<int, int>>(1, 2, 3, 4, 5, 6, 7,
Tuple.Create(8, 9)); // For higher than 8 items, use nested tuple

Console.WriteLine(“8th={0} 9th={1}", p3.Rest.ltem1, p3.Rest.ltem?2);




BIOIEIE
uigh

— Implicit type conversion (ZAIH &

i R
— Explicit type conversion (HA|X & Hel)
« Type Cast

- User-defined conversion

_,_
b
N~

. Conversion Operator (8 AL

- Conversion with helper classes

« System.Convert 224
« Parse, TryParse A=




BIOIEIE
uigh

— Implicit type conversion (2 AI1H

02t

tH2t)

. EF FHARSIK| YIE HO| #5I7H Lol
. LIO|E| | 8, AlO|X 50| HES I} THs

ﬂl

Il'int->long FA| & 3 H =t

int intValue =127 ;
long longValue = intValue ; I 2AH et

T B BN R TR
Derived d = new Derived();
Base b =d; IREENES

1A
0gt
rE
|_9_+
o




BIOIEIE
uigh

Ir:
o2
£
[t

— Implicit type conversion (&l

byte char

ushort | uint | ulong —»| float —»| double —»| decimel

short | int | long

sbyte




o112 EX

long longValue =32767 ;

Il long->int2 = type casting= AFHE 50 HA|&N HAE#H=HZ ofjof &
int intValue = (int) longValue ; // & H

¢t type casting

40

17182 AS>THY Z A2 = AN FBSS offof g
Dog d = new Dog();

Animal a = d;

Dog d2 = (Dog) a; // BAIH et




— System.Convert SHiAE AI20l0] & HEt 1

« ToBoolean, ToByte, ToChar, ToDecimal, ToDouble, Tolnt16ém
Toint32m Tolnté4, ToSByte, ToSingle, ToString, ToUINt16,

ToUInt32, ToUInt64

« Char&t Boolean, Single, Double, Decimal AtO[|0]| EHE} A

Of| /&Y
class TypeConvert { S rLod _ i
static void Main(string[] args) { T'__II-EE I‘l El : 23070
string i = "230"; —,’EI}E I‘| E| ;300
int j;
j = Convert.Tolnt32(i); g intdo R HeEl

Console.WriteLine("&AtE £ X 2: {0}",i + 70);
Console.WriteLine("<<AtZ X 2|: {0}",j + 70);




Parse
Method

— Parse HIAEE AIE610] & Bt

. int INt32.Parse(string)e string= 32-bit signed integerz gt

« bool Int32.TryParse(string, out int)= string= 32-bit signed
integerz H2IGHY outd]| ELiF= HIAEE 856HH true BHEt

class StringTolntConvert {

static void Main(string[] args) {
string s1 = “123%;
string s2 = “12345678901234567890”;
int result = Int32.Parse(s1); /11123
result = Int32.Parse(s2); Il Exception
/I success=true, result=123
bool success = Int32.TryParse(s1, out result);
/I success=false, result=0
success = Int32.TryParse(s2, out result);




Convert vs.

Parse vs. TryParse

— Convert.ToInt32= LHE MO R Int32.ParseE Eci M stringS
32-bit signed integer2 H2t, 0| 2 420 M exception &

string s1 ="1234";

string s2 = "1234.65";

string s3 = null;

string s4 = "123456789123456789123456789123456789123456789";
int result;

bool success;

result = Convert.ToInt32(s1); //-- 1234

result = Convert.ToInt32(s2); //-- FormatException
result = Convert.ToInt32(s3); //--0

result = Convert.ToInt32(s4); //-- OverflowException
result = Int32.Parse(sl); //-- 1234

result = Int32.Parse(s2); //-- FormatException

result = Int32.Parse(s3); //-- ArgumentNullException
result = Int32.Parse(s4); //-- OverflowException

success = Int32.TryParse(s1, out result); //-- success => true; result => 1234
success = Int32.TryParse(s2, out result); //-- success =>false; result => 0
success = Int32.TryParse(s3, out result); //-- success =>false; result =>0
success = Int32.TryParse(s4, out result); //-- success =>false; result => 0




Boxing and

— Boxing
- Value YA A= H2 Reference YO = HHLE A
— Unboxing

« Reference ¥4!9| XI2F= Value YO = HH= A
« Boxing & I FA|ACI HEL2 T QGHA| &KX|BH Unboxing=

& [Mofl= Eost
al 137 {
/I boxing (2f &4| -> object & 4!)
/ 137 object 01 = a;
02 object 02 = 01,
// unboxing (object YA -> 7+ & 4l)
b intb = (int)o2;
AEH(stack) €l(heap) LI
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Operator

|.

re

LR}
+ -1~ 4+ -
* | %
+ -
<< >>>

*= = 4= = <<= >>= = A=




Operator

= Arithmetic operator

static void Main(string[] args) {

I S Y=
int sum = numberl + number2;
int diff = numberl - number2;
int mul = numberl * number2;
int div = numberl / number2;

int mod = numberl % number2;

Console.WriteLine( "\n{0} + {1} = {2}.", number1, number2, sum );
Console.WriteLine( "\n{0} - {1} = {2}.", numberl, number2, diff);
Console.WriteLine( "\n{0} * {1} = {2}.", numberl1, number2, mul );
Console.WriteLine( "\n{0} / {1} = {2}.", numberl, number2, div );
Console.WriteLine( "\n{0} % {1} = {2}.", numberl, number2, mod );




Operator

Precedence

— QOperator Precedence 2!
- 08 7 HX| AlLrgt
o /% %2 I LS &MNE Al (RIZOM LER &=NE)
- +1} -2 ORXK[YOZ A4 (RIZON LEZE &=AE)

static void Main(string[] args) {

i

intresultl=a+b+c+d+e;

intresult2=a+b*c-d/e;

intresult3=a/(b+c)-d%e;

intresultd =a/(b*(c+ (d-e)));

Console.WriteLine( "\n resultl = {0}", resultl ); // resultl = 15
Console.WriteLine( "\n result2 = {0}", result2 ); // result2 = 7
Console.WriteLine( "\n result3 = {0}", result3); // result3 = -4
Console.WriteLine( "\n result4 = {0}", result4 ); // result4 =0




Assignmen
Operators

Assignment operator Sample expression Explanation

c+=7 c=c+7
-= d-= d=d-4
*—= e*=5 e=-e*h

/= f/=3 f=1/3
%= g %= 2 g=g%?2




Increment and Decrement

Operators

++

++

preincrement

postincrement

predecrement

postdecrement

++a

a++

Increment a by 1, then use the new
value of a in the expression in which
a resides.

Use the current value of a in the
expression in which a resides, then
increment a by 1.

Decrement b by 1, then use the new
value of b in the expression in which
b resides.

Use the current value of b in the
expression in which b resides, then
decrement b by 1.




Increment and Decrement
Operators

= Increment operator

static void Main(string[] args) {
&Y=

inti =5;

Console.WriteLine(i);
Console.WriteLine(i++);

Console.WriteLine(i);

intj =5;
Console.WriteLine());
Console.WriteLine(++j);

Console.WriteLine());

115
115
116

115
116
116




Equality and Relational

Operators
— Hlud
Boolean ’E"

Standard algebraic C# equality Example Meaning of

equality operator or or relational of C# o
relational operator operator condition C# condition

Equality operators
== == X isequaltoy

# 1= X!l=y X is not equal to y
Relational operators
> > X >y X is greater than y
< < X<y x is less thany
> >= X>=y X is greater than or equal to y
< <= X <=y X is less than or equal to y



Logical and Conditional

Operators

R Logical NOT =~ ¢ A e Logical exclusive OR(XOR)
o & e Logical AND o K& e Conditional AND

° | ............. Loglcol OR ° ” ............ Condltlongl OR
false True
true false
false false false
false true true
true false true

true true false




Logical and Conditional

Operators

false false False
false true False
true false False
true true true
| borsiont | bopresior2 | Expressont  prosion2
false false False
false true true
true false true

true true true




Precedence and

Associativity

high

low

A

0

++ --
++ -+ - (type)
*| %
+ -
< <=> >=

?:

= 4= -= *= [= Ofp=

left to right
right to left

right to left

left to right
left to right
left to right
left to right
right to left

right to left

parentheses
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Control
Statement
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© while £, do &, for &,
foreach &

O if &, switch
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— [}= if ~ else 2
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- Y= else 27t “indentationilk= 210" 7F8 OIKI2Q=E
unmatched if ZOf HZolA] off&et

if (point >=0 && point <=100) {
if (point >50)
result = “Pass”;

}

else {
Console.WriteLine(“0fl 24: & Q|

m|ru
i
n
>

o

LICE);

}




Unbalanced if-else
Statements

if (point >=0 && point <=100)
if (point >50)
result = “Pass”;

else

Console.WriteLine(“Oi| 21: H | & S O St&LICH);

¥

2= Otz el 20l ol At

if (point >=0 && point <=100) {
if (point >50)
result = “Pass”;
else
Console.WriteLine(“0f 21: 2| £ 1 0] wt& LICH”);




Ternary Conditional Operator

— exp1 ? exp2 : exp3 Operator

o if ~ else 21t H|=&

string result;
int num;

result = (num == 1) ? “Quarter” : “Quarters”;




Switch
Statement

—
ARWE £ 9IS
Switch

switch (R 74 B4y (multiple selections)
case ZH1: /| RABIZ0| Zo| ZH1 1 L K|S M Al T

I:I':I:|AE:1 Dl - T HA HA = = = I I—>I break I—

o o= ] F T

break ;

<?—>| | break

case Ztn : /| EZA0] ZH0| ZtnTt YK T Y AlgY vk

HHEn; °

break; ‘ T
default: // O{[{$t 2t THEELX| S I A | | break

HHZEz: F

break;
}
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Switch
Statement

— switch 29

Gl il

int num =23 ;

switch(hum%?5) {

casel:
Console.WriteLine("LtH X| 2] 4
break ;

case2:

2 1 LCE™:;

Console.WriteLine("LtH X| 2| gf2 2 L|Ct™);

break ;

case 3:
Console.WriteLine("LIH X| 9| 452 3
break ;

case4:
Console.WriteLine("LtH X[ 2] 42 48
break ;

default :
Console.WriteLine("52| =% L|Ct.");
break;

num B0 g2 52 LI
LIMX|2| gt S st 2k

Z= case =-.QE o|
BII%’ case 229| ¥

Hr

|II|o

Hn oH1
lljo St

AS
+=d

re

Ct.

O] AAollAl= num Bi=7} 230|802
case 3 EE0F O|S“LHHX|Q| Zt2
3IL|CL"E &=SICY

L|CE™;

LI CE™;




While
Statement
— while £

- while 2 ZZIAIZ BIESH= S0 HIZNOR ¥F2S AUIL,

ZZ1410| false?t E|O{OF while &= HHFALIZ

while
while (ZA) { O
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Do while
Statement

— do while £

B0l At

+ do while 22 BZ== HA £t 0| 212 HMGHOF of=

do/while
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For
Statement

« while 21} do.while 20| Z710| 2} HIE WS H forg2
HIE STt HY AFEEUS [ AFR

FI

for (X712h =AU 5Zh for /fOI‘eaCh
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Foreach
Statement

— foreach &

+ 210| GIOIEIS SHLIO| 4ROl RFEHGIIAL & I HiZOILt
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- foreach 22 Of21 HiZT 2 247 LiO| IOJE{0] Ao
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foreach (BH{EHS H=3 in B /Z A ) {
Y=L,
dEE2;

HHAEn;




Goto
Statement

— goto =

- goto B2 Z= 13 A9 X1|O1-7LI2 O|EA|5'I
« goto =O| A[Alot= 20|

B 7t |IXIoOF e

« goto B2 AREE ZXELE &9
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Continue Statement

« break =] F&= BIEE9 IE =5 IO = H|OZO| LILA| ot=
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Break
Statement

static void Main( string[] args ) {
string output = "";
int count;

for ( count = 1; count <= 10; count++)

{
if (count==3)
break; /I break out of the loop, if count==3

output +=count + " ";

}// end for loop

output +="\nBroke out of loop at count =" + count;
Console.WriteLine( output );




Continue
Statement

static void Main( string[] args ) {
string output = "";
int count;

for ( count = 1; count <= 10; count++)

{
if (count==5)
continue; /I skip remaining code in loop, only if count==

output +=count + " ";

}// end for loop

output += "\nContinue to skip printing 5 “;
Console.WriteLine( output );




Exception

Handling
— try/catch &
. uEILE“OI Al FOf Oofl 27t LEALE HE £ =0, Ol24St g2
E0] 02|54t (exception)O|2t &
. Of| QB2 ARKIO| XS | I3 oflQlsieo] 2l JHset X1
try/catch 22 &8¢t

try {
olXel7t 2ot &

}

catch(0ll 2| ZF) {

Olelele 2 Al 2l T

}




Exception

Handling
— try/catch/finally 0| Xl

try {
/1b=0% [, Of| |24 &f &
c = alb;

}

catch(Exception e) {
Console.WriteLine("#H=2| 2t0| SHIEX| & LICLH";
Console.WriteLine(“&4 021 : {0}",e.ToString());
Environment.Exit(0);

}
finally {

/0] o1& LY O] ot &2 G10] Al BhLt,
Console.WriteLine("2 2

}
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Reference

— C# Types

https://docs.microsoft.com/en-us/dotnet/csharp/language-reference/builtin-
types/value-types

https://docs.microsoft.com/en-us/dotnet/csharp/language-
reference/keywords/reference-types




