Generic methods

So we are finally in the generics.

At first they look complicated.

But in reality they really are not.

Generics of course meaning that they can apply to more than one type.

So a method or a class which is generic - can work both for integer type and for string type
and for any other type.
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= MyList.cs EntryPoint.cs & X
-D -
2 [ 02. GenericClass - "i.{-e-*e-"-:{ ass.EntryPoint - I Main
= L e === ==
=
E E GenericClass
: <
“‘ = EntryPoint
- |t
i : .
= = Main(}
= i
E_- Console.Writeline(AreEqual(l, 2});
Console.Writeline(AreEqual(2, 2});
¥
= AreEqual( numl, numz2)
i
(numl == num2};
H
I §
| ¥
Falze
True
HBY Kontynuwowad, nacifnij dowolny klawisz . . .

This should be relatively simple and you should be able to do it.
As you can see — we have method AreEqual.

We're going to return a boolean value.

True or false whether the numbers are equal or not.

And arguments int num1 and int num2

We are simply going to return num1 equal to num2.

Very simple.

As we see in first example we have false and in second we have true.

It works good because in first example numbers are not equal and in second they are.
But now what if you want to make it work with any type.

So let's start with something simple a method that checks that two numbers are equal.
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Q- Bl - Debug - AnyCPU = 02 GenericClass ~ P Rozpocznij~ M _ MIfE =72 M A
& MyList.cs EntryPoint.cs & X
-lj -
2 [ 02. GenericClass - "i.GEl'lEl'i-:CIesi.Entr;'F'-:int = & Main()
5 L -
E gnamespace GenericClass
8 | ¢ S : What should we do.

Well one solution is to change the integer type

o |t
L-E'_ E static void Main() to object.
3 1 . That way we will be able to give with any type
= Console.Writeline(AreEqual(2, 2});
as an argument that we want.
Console.Writeline{AreEqual(‘a’, "a")); Let's try do it.
We try it for three types. As we can see it
Console.Writeline(AreEqual(”abba”, "abba")); returns wrong answers for integer type and for

Console.Writeline(AreEqual({"abba™, "abc™)});
(AreEqual( s "abe™))s character type.

¥
For string type it works good.
= public static bool AreEgual{object numl, object numZ) So it doesn’t work for any types.
1 We can not use the object type.
return (numl == num2);
H

. [

CAWindows\syste

Falze
False
True
Falze
ahv—howi ynuowad, nacifnij dowolny klawis= . . .
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= MyList.cs EntryPoint.cs & X
= -
o [c#] 02, GenericClass - ", GenericClass.EntryPoint - I Main
E_ L e i ey,
E gnamespace GenericClass
: <
E E rlass EntryPoint
- |t
L} =t g m armd :
= = static wvoid Main()
= i
%; Console.Writeline(AreEquzsl({1l, "abc™});

H

= public static bool AreEgual{object numl, object numZ)
{
return (numl == num2);
¥
I ¥
} i

CiWindows\system32\cmd.ex

False
Aby kontynuwowad, nacifnij dowolny klawis=z . . .

And as we see. When we try compare two
different types.
For example number and string — method tries

. solve it.
Compiler can not recognize that there are two
different types — not compatible and not

comparable.

It's not possible to compare them because
numbers are numbers and strings or strings.
There is no way to compare them.

So we need to make a few modifications to our
method to make it work with any type and
make it work as

it should be working.
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e - Mool 9 - Debug -~ Any CPU = 02, GenericClass ~ P Rozpocznij - M _ I =2 M A
-E? MyList.cs EntryPoint.cs* = X
E_ [c#] 02, GenericClass ~ " GenericClass.En | ~ | @ Main
8 - S e,
i - SenericClass First we need to give it the generic type we do this by using angle bracke
% | [ right here after the name of the method and we use the letter T.
= = EntryPoint We tell by this that we will use type T in our method.
3 | { . We also need to change the type of our arguments to T meaning that ou
s o Main() method should be able to take any type as an argument.
= i
= I Console.Writeline(AreEqual(l, 1}); Why we use T. We could use any letter or Name but we are using T by
convention but that doesn't mean that we can't use something else.
b You can pretty much use anything else you want.
B AreEqual<T>(T muml, T num2) You can write any type instead of T.
I This is simply a name that you're going to use for the generic type and ty
(mml == mum2); T is just shorter and accepted as a standard generic type name.
¥ As you can see we also have a problem with a comparing these two
'} . arguments.
) And it says that operator equals cannot be applied to operands of type T
T.
That's because currently our code has no way of comparing the two type
that can be anything.
How are we going to make this method work.
We can't use the equals operator to solve this.
0% v A

Lista btedow

(%) 1 Biad @ 0 Komunikaty

n 0 Ostrzezenia

Cate rozwigzanie -
" Knd

®

(nis

Mie moina zastosowad operatora ,==" do argumentow operacji typu ,T" lub T

Kompilacja + IntelliSense - Przeszuka] liste bied
Projekt Plik
02. GenericClass EntryPoint.cs

*r
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e - Mool 9 - Debug -~ Any CPU = D2. GenericClass
= MyList.cs EntryPoint.cs* = X
=
o [c#] 02, GenericClass - %, GenericClass.EntryPoint
= E _82.GenericClass;
] I System.Collections.Generic;
2 System.Ling;
E System. Text;
System.Threading.Tasks;
=
) I System;
B
=]
= E GenericClass
=~ |{
R
E Main()
{
I Console.Writeline(AreEqual({l, 1});
H
|j- AreEqual<T»>(T numl, T num2: T: IComparable<T>
i
"I (numl.);
H i
: i CompareTo IComparable<T=.CompareTo(T other)
T @ Equals
; (@ GetHashCode
D GetType
a0, - 4 @ ToString
Lista btedow
Cate rozwiazanie - | 1Btad | |} 0Ostrzezenia | (@) 0 Komunikaty |*¥p| Kompilacja + IntelliSer
" Kod Opis

®

Oczekiwano identyfikatora

Okno

Pomoc

it

- -

P Rozpocznij - =

= @ AreEqual=T>(T numl, T num2)

We can use the CompareTo method that's built
into the Dot Net framework.

So let's try and do this.

But we now have not access to the method
CompareTo from argument of generic type.
The reasoning is the same.

It's not clear what types exactly are we going
to take in, and C-Sharp can't compare them by
default.

So we need to make some constraints on our
generic type.

So we are using the where keyword.

So we're going to write where T is Comparable
So what we are saying here: this is a generic
method that takes any type of T and this type
of T must implement the IComparable
interface.

This is a constraint that we are going to use.
Now we should have access to the
ComparedTo method and there it is.

We have it because it's coming from the
IComparable interface.

So any type that implements this interface is going
to be able to used in this method.

02. GenencClass EntryPoint.cs
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= MyList.cs EntryPoint.cs & X

=

o [c#] 02, GenericClass - "i.GEl'lEl'i-:{I?si.Entl'; Point

[=1)

g |using System;

il

2 Snamespace GenericClass

m

3 K

o = class EntryPolnt

g JE .

4 [= static void Main()

3 {

- Console. Writeline(AreEqual(l, 1});
Console.WriteLine(AreEqual(l, 2});
Console.WriteLine(AreEqual(‘a’', "a'));
Console.Writeline(AreEqual(’'a', "b'});
Console.Writeline(AreEqual({"abc™, "abc"));
Console.Writeline{AreEqual("abc™, "def"));

H
= public static bool AreBEqual<T»(T numl, T num2)} where T: IComparable<T:
i
et ‘numl.CompareTo{num2) == @),
¥
} a
B! CWindowshsystem d.ex

True
False
True
False
True
False
Aby kontynuowad, nacifnij

dowolny klawisz . .

Pomoc

I
it

-

~ P Rozpocznij - =

-~ @2 Main()

Num one compared to num two.

We also need to check if it's equal to zero
because the ComparedTo method returns an
integer.

It returns less than zero if num1 is less than
numa2.

It returns 1 if first is higher than second and it
returns 0 if they're equal.

And now we can see in results that it works
well for numbers, for characters and for
strings.

We can compare them all by one method using
generic types.
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Q- Bl - Debug - AnyCPU = 02 GenericClass ~ P Rozpocznij~ M _ MIfE =72 M A
= MyList.cs EntryPoint.cs & X
= -
2 [ 02. GenericClass - ", GenericClass.EntryPoint - I Main
g | System;
P
2 E GenericClass : :
I | [ And now we can try comparing two different
o E EntryPoint types.
2 | i , For example bool and string. As we can see
5 E Main() . ,
3 { compiler doesn’t allow them work.
i Console.WriteLine(AreEquel( , "word")); This is because we are using different types
we're using a boolean and string.
g Here we are saying that we want any type but
this type must be the same for both
E AreEqual<T>(T numl, T num2}) T: IComparable<T> arguments.
1 ? ‘ So if we change them to both bool type, the
(rund.. CompareTo(num2) == @} ; method will be working.
H . . .
: Using generic methods is useful because we
K don’t need to write redundant code for 20
different types and we can generalize them
and use for them all.
0% v A
Lista btedow :
Cate rozwigzanie - ® 1 Blad n 0 Ostrzezenia @ 0 Komunikaty |*r| Kompilagja + IntelliSense ~ Przeszukaj liste bleddw
" Kod Onis Projekt Plik
@ Mie mozna wywnioskowad argumentdw typu dla metody ,EntryPoint.AreEqual < T= (T, T}" na podstawie 02. GenericClass i

uzytkowania. Sprobuj jawnie okresli¢ argumenty typu.



Generic methods
for sorting collections

All right let's try another example here.
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= EntryPoint.cs & 3 Mylist.cs EntryPoint.cs
=
o [c#] (1. GenericMethods - "i.GEl'lEl'i-:I'.lethn:::li.Entr;'F'n::int
= gEnamespace GenericMethods
] {
= System;
i
= rlass EntryPoint
5 {
&
4 = static void Main()
3 {
= int[] array = { 3, 4, 2, 1, 5, 6, 7, 8, 9, 2, 2, 2, 1, 23, 3 };
= for {int 1 = @; 1 < array.lLength; i++)
i
-I for (int j = i + 1; j < array.Length; j++)
{
E if (array[i].CompareTofarray[j]) »> @)
int temp = array[il;
array[i] = array[jl;
array[j] = temp;
¥
T
b
¥
| X
|3

Okno Pomoc

I
it

o . S

~ P Rozpocznij -

» @ Main()

We have an implementation of the selection

sort algorithm.
It's simply sorting an array.
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EntryPoint.cs & 3 Mylist.cs
[ (1. GenericMethods

elamuas 1o0jeso)dsy]

Huloghzig

Projekt

Debug =~ Any CPU = 01. GenericMethods

EntryPoint.cs
- %, GenericMethods.EntryPoint

ce GenericMethods

ng System;

s EntryPoint

static wvoid Main()

int[] array = { 3, 4, 2, 1, 5, 6, 7, 8, 9, 2, 2, 2, 1, 23, 3 };

for {int 1 = @8; 1 < array.lLength; i++)
{
for (int j = i + 1; j < array.Length; j++)
{
if (array[i].CompareTolarray[j]) > @)
int temp = array[il;
array[i] = array[j];
array[j] = temp;
¥
e
1
Console.WriteLine(string.Join{", ", array));
} i

CA\Windows\system32\cmd.e

1, 1, 2, 2, 2, 2, 3, 3, 4, 5, 6, 7, 8, 9, 23
Aby kontynuowad, nacifnij dowolny klawisz . . . _
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» @ Main()

To confirm that it's working, we're going to
print the results of our array after it was sorted
and we show it by using string.Join method.

As we can see method works good and all
numbers in array are sorted.

So our algorithm is working. Let's extract this
algorithm into a method.
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Q- H-al 9D - Debug ~ Any CPU = 01. GenericMethods ~ P Rozpocenij ~ M _ MW =
= EntryPoint.cs & 3 Mylist.cs EntryPoint.cs
=
2 [ 01. GenericMethods - "i.GEl'lEl'icI'-;1ethn::n:I:.Entr;.'Pn::il'lt - @ Sort(int[] array)
= pnamespace GenericMethods —
o ChWindows\systerm32yomd.e
m
= using System; i, 1, 2, 2, 2. 2. 3, 3. 4. 5. 6, 7. 8, 2, 23
g Aby kontynuwowad, nacifnij dowolny klawisz . . . _
= class EntryPoint
g {
&
4 = static volid Main()
3 { ,
= int[] array = { 3, 4, 2, 1, 5, 6, 7, 8, 9, 2, 2, 2, 1, 23, 3 };
int[] sortedArray = Sort{array);
Console.Writeline(string.Join(", ", sortedfArray));
H
= public static dint[] Sort{int[] array)
I
= for {int i = @53 i < array.Length; i++
o g Lengthe 5 So, public, static and it returns array of integers
= or int = H £ . H . .
= ; (fnt 3 =1 +1; J < array.Length; J+) and as argument it has also array of ints.
B if (array[i].CompareTo{array[j]) > 8) All right — as we can see it’s working.
So int sortedArray equals sort our array.
int temp = array[il;
array[i] = array[jl:
array[j] = temp;
¥
b
1
return array;
H
X
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-f.% EntryPoint.cs & 3 Mylist.cs EntryPoint.cs
2 [*01. GenericMethods # Copocizhothade Entn Daint
E" gEnamespace GenericMethods E
it { unlphahet, Cherry, Coffee,. Strawberry, String,. Tod
E’- using System; Fl;.ll:,r ;\uui.-ylluuwnl:-, ||1:|.l|..-1..;:||1...j l.:.uwullly FIEWLTE T
m
= rlass EntryPoint
=
3 {
= - static wvoid Main()
3, { -
=
string[] stringArray = { "Tod", "Strawberry®, "Cherry”, "Coffee", "String", "Alphabet™ };
string[] sortedStringArray = Sort(stringfrray);
Console.WritelLine(ztring.Join(", ", sortedStringArray));
¥
= public statig strimg[] [Sori{string[] array}
{
_ SR e All right. Now let's try and make this sorting
_| {' (int 3 =05 1 < array.Length; i+) method as a generic sorting method so that
! for (int § = i + 1; j < array.Length; j++) will be able to sort anything in the array.
| { Now let's say that we want to make this
E if (array[i].CompareTo(array[jl) > @) algorithm work for strings.
string temp = array[il; AII.we have ’fo do is change the return type to
areawlil = array[§1; string array, input type to string array and temp
array[j] = temp; variable to the string type.
; ¥ And as we see on the console it is working for
string type.
¥ : , . ,
All right. So we confirm that the algorithm is
return array; working for both integers and strings.
¥ Let's make it work for both of them and for any
3 other type.
B
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CxWindows\system3.

1. 1. 2. 2, 2. 2, 3. 3, 4. 5, 6. 7, 8. 7. 23
using System; Alphabet, Cherry, Coffee. Stravherry, String, Tod

a, b, c, d. £, g. =
False. True

;":H EntryPoint Ay RONCYNUOWOC, NAC18nl] O0W01Iny RIAWIiSE - - - o
static wvoid Main() ‘
. L
int[] imtArray = { 3, 4, 2, 1, 5, 6, 7, 8, 9, 2, 2, 2, 1, 23, 3 };
string[] stringArray = { "Ted”, "Strawberry”, "Cherry”, offee™, "String", "Alphabet™ };
char[] charArray = { 'a", ‘f', 'c', 'd*, 'b", "', "' }s
bool[] boolArray = { true, false };
Console.WritelLine(ztring.Join(", ™[ Sort{intArray))});
Console.WritelLine(ztring.Join(", ", Sort{stringArray))};
Console.WritelLine(ztring.Join(", ", Sort{charArray)})});
Console.Wr ine g ", ". Sort{boolArrav))};
b First we must start with the angle brackets.
public static T[] Sort<T»(T[] array} where T: IComparable So we're going to make it generic - T means any type
1 that we're going to take.
So we are taking array of any type and we are going to
;:' (int i = 8; i < array.Length; i++) return the array of that same type.
for (int § = i + 1; j < array.Length; j++) So we are working with only one specific type which
{ can be any type.
if {(array[i].CompareTo{array[j]) > @) All right.
) And of course we have to implement the IComparable
T temp = array[1i]; .
array[i] = array[il: interface because we should compare arguments of
array[j] = temp; this type.
h And now we tested it for numeric, string, character and
. ¥ bool arrays and it still works.
~eturn array; So we just created the generic sorting method.
} It's going to work on any type as long as this type
h implements the IComparable interface.




Implementing the IComparable
interface in a class

All right we have created two generic
methods: AreEqual and Sort that work on any
type.

But so far we have tried it with integers and
with strings and some simple types.

How about if we have our own custom type or
a class.
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= EntryPoint.cs & 3 Mylist.cs EntryPoint.cs Person.cs
= -
o [c#] (1. GenericMethods - "i.GEl'lEl'i-:I'-;lethn::nzl£.E|'|t|';.'Pn::i|'|t - 2 Main()
[=1)
= gEnamespace GenericMethods
] {
- using System;
i
[=1]
- = class EntryPoint
4 i
4 = static volid Main()
3, i
= Console.WriteLine(AreEqual(3, 5));
Console.WriteLine(AreEqual(5, 5)});
Console.Writeline(AreEqual({"abc™, "abc"));
Console.Writeline(AreEqual(true, false});
Console.Writeline(AreEqual({‘'a', "b')});
H
= public static bool AreEqual<T»(T dinputl, T input?) where T : IComparable<T»
i
return inputl.CompareTo({input?) == @;
H
i . FIIHF HFII!IH
¥ E Ty dowshsystem32\cmd.e | = 0= 5 r
.} Falze -
True
True
Falsze
Falze
Aby kontynuowad, nacifnij dowolny klawisz . .

Let's use a generic method AreEqual. As you

can see it works for numbers, strings, bools
and characters.
And now let’s create a new class - class person.
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% Person.cs® EntryPoint.cs & 3 Mylist.cs EntryPoint.cs
=
o [c#] (1. GenericMethods = *% Gene ethods.Person - M Age
8 : B
2 I . .
i :_| Main() This class is gqlng to have only one
% { property that is Age.
B ole.Writeline{AreEqual(3, 5}); Of course in reality it can have many other
= =.Writeline(AreEqual(s, 5)); properties but it has only one at the
= = Writeline{AreEqual(“abc™, "abc")); t
8 = . Writeline{AreEqual( ’ 1 mor_nen )
2 Console.WritelLine(AreEqual('a’, 'b')); So right now we try to create two people.
Person one and person two.
Eﬂ p; = Ef'*“ { ige = i: E And if | try to compare them it's not going
kL erson() { Age = 15 1 to work.
Console.WriteLine(AreEqual(pl, p2)): It's not going to work because there is no
} implicit method to compare them.
. . ) Basically you can say that the person type
= AreEqual<T»(T inputl, T input2) T : IComparable<T» . . .
L is currently not implementing the
inputl_[mpareTg(inputzj == @; |C0mparab|e interface.
H Hence why it's not working.
g So to fix it we have to implement the
IComparable method to our class.
i
Age { H 3 3
i
0% - 4
Lista bledow
Cate rozwigzanie - @ 1Btad | |} 0 Ostrzezenia | (@ 0 Komunikaty |*r| Kompilacja + IntelliSense ~ Przeszukaj liste bedd
" Kod Opis Projekt Plik W... Stan pominigcia
Mie mozna uzy< typu ,GenericMethods.Person” jako parametru typu ,T°
@ w typie ogélnym lub metodzie EntryPoint.AreEqual<T= (T, T}". Brak 11. GenericMethods Eer B e 18 A e

nigjawnej konwersji cdwotania z typu ,GenericMethods.Person” na
ystem JComparable<GenericMethods.Person>".
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? Person.cs
=
o [c#] (1. GenericMethods
g |
= = class EntryP
m
3 I
- = statl
i
- —
a Pers
o Pers
=]
3
= Cons
Cons
H
i
H
i
{
i
= if |:
i
{
1
{
¥
¥
i

Kompilowanie

EntryPoint.cs = X MylList.cs

355 Person -

int Age { get;
int CompareTo{Person other)

Debugowanie

Any CPU

Zespot

Debug

EntryPoint.cs

- %, GenericMethods.EntryPoint

Marzedzia

Test  Analiza Okno Pomoc

-

mnl!
[
il

EIF

01. GenericMethods

-

P Rozpocznij -

- @, Main()

int r

E!i!' AIEQEEﬂ!ﬂfiﬂzvun
oid Main() True

Falze
Sr T = e el T em - O T Aby kon . owad, nacifnij dowolny klawisz . . . _
on p2 = new Person() { Age = 15 };

(l

ole.Writeline(AreEqual{pl, p2)): .
ole.Writeline(AreEqual(new Person{) { Age = 17 }, Perzon() { Age = 21 }));
tatic bool AreEqual<T>(T inputl, T input2)} where T : IComparable<T:

1 inputl.CompareTo{input2) == @;

IComparable<Person

cet;

this.Age < other.Age)
V -1;

if (thiz.Age == other.Age)

We do this by using a IComparable interface at the name of our class.
The only thing that it requires from us is to implement how two
people are going to be compared.

So how are we going to compare two different people.

Well the only property is Age.

So this is what we're going to do to compare two people.

We're going to compare them by age.

If first Age is less then second then first person is less then second
person. When ages are equal — persons are equall.

And as you can see we no longer have the error because we
implemented the requirement of the generic method.

In first example persons are equall because their ages are equall.
Result is true.

In second example ages are not equall and then persons are not
equall. So the result is false.




Generic classes

So we not only have generic methods but we
also have generic classes and there is one
particular generic class that we use over and
over again.

This class is a List class.

Remember that after you write a list you have
always angle brackets to deal with what type
the list is going to have.

We can write list with integer or string or
anything else that we may want the list
contain.

This is the perfect example of a generic class.
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G - - e Debug -~ AnyCPU - 02, GenericClass
m
% Person.cs EntryPoint.cs MyList.cs EntryPoint.cs* = X
=
o [c#] 02, GenericClass - '%Generic(lass.Entr_l.fPﬂint
[=1)
g = _82_GenericClass;
] pzing System.Collections.Generic;
2 System.Ling:
m
= System. Text;
= System.Threading.Tasks;
Lﬂ System;
[=n
=]
= namespace GenericClass
=

class EntryPoint

[DefaultMembpery T n

public ERSE();
public BasE(int capacity);
c List(IEnumerable<T> collection);

public T this[int index] { get; set; 1}

int Cant £ ot 1

Okno Pomoc

-~ B Rozpocenij - M _ Yo

- @, Main()

List [z metadanych] &

public class '_i5t<T> : IList<T>, ICollection<T>, IEnumerable<T», IEnumerable, IList, ICollection, IReadOnlylist<T>, I

If we inspect a List type you can see that it's a
list of T.

And here's a bunch of methods that are going
to work on that list.
And let's go back to our entry point.
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G - BH-alE 9 - Debug -~ AnyCPU - 02, GenericClass
= Person.cs EntryPoint.cs MyList.cs EntryPoint.cs += X
=]

o [#02. GenericClass - " GenericClass.EntryPoint.Mylist<T>
[=1)
é" [ System.Collections.Generic;
" |_ System;
s
E Enamespace GenericClass
- |1 _ .
H = class EntryPoilnt
4 |t
= = static vold Main()
g {
Mylist<string> stringlist;
MyList<int> intList;
MylList<bool> boollist;
H
= rlass Mylist<T»
{
private T[] i}f\r_l]g_.;
H
i 1
| T

Okno Pomoc

mnl!
]
it
b

-~ B Rozpocenij - M _ Yo

- @ itemc

So let's create a new class and call it MyList.
We're going to create our own generic list

class.
So let's start thinking what those list have.
It has an array of items of type T.
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G - BH-alE 9 - Debug -~ AnyCPU - 02, GenericClass
= Person.cs EntryPoint.cs MyList.cs EntryPoint.cs* = X
=
o [ 02. GenericClass - " GenericClass.EntryPoint.Mylist<T>
[=1)
é" [ System.Collections.Generic;
" |_ System;
s
E Enamespace GenericClass
- e .
H = class EntryPolnt
4 |t
= = static vold Main()
- {
ylistestring> stringlist;
MyList<int> intlist;
MylList<bool> boollist;
¥
= rlass Mylist<T»
{
rivate T[] i{'\tﬁg\r_l]::_.;
private int count;
private int capacity;
public int Coumt { get; private set; }
oublic int Capacity { get; private set; }
= public MyList()
{
this.items = new T[2]:
this.capacity = 23
this.count = 8;
})
¥
.
B

Analiza

Okno Pomoc

o . S

mnl!
]
it

~ P Rozpocznij -

- @ Wylist

It has a property count that contains the
number of elements in the list.

So we're going to make it private because no
one needs to get access to that array.

We also have capacity for our list.

And we also need the constructor.

So what we're going to have in these
constructor.

We need to initialize our array, property Count
and Capacity with the initial values.




<)

Plik Edyga Widok  Projekt  Kompilowanie  Debugowanie  Zespdt  Marzedzia Test  Analiza Okno  Pomoc

elamuas 1o0jeso)dsy]

Huloghzig
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Person.cs EntryPoint.cs MyList.cs EntryPoint.cs += X
[#]02. GenericClass - "% GenericClass.EntryPoint.MyList<T> - @ MyList()
= System.Collections.Generic; 4
|_v:'_'g System; Ch\Windows\system32\cmd.e ;5@
Enamespace GenericClass %
{ Aby kontynuowadh, nacifénij dowolny klawis= . . .
= class EntryPoint
{
[=] static wvoid Main()
I L,
MyList<string® stringlist = new MyList<string>({);
MyList<int> intlist = new MylList<int>();
MylList<bool> boollist = new Mylist<bool>();
Console.Writeline(intList.Capacity);
Console.Writeline(intList.Count);
| H
= class Mylist<T»
1
private T[] items;
count;
e capacityg Our Count property is simply number of
5 f{'"'“' int Count elements in our items array.
eet { return this.count: } And Capacity is the size in memory of our
private set { this.count = value; } items array.
I 3
= public int Capacity
{
get { return this.capacity; }
private set { this.capacity = value; }
3
= public MyList()
{
thiz.items = new T[2];
this.capacity = 2;
this.count = 8;
¥
1
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b7 I Debug ~ Any CPU = 02, GenericClass ~ P Rozpocznij~ M _ MIfE =72 M A
EntryPoint.cs MyList.cs EntryPoint.cs += X

- %, GenericClass.EntryPoint

-~ @2 Main()

Now we can write Add method to add elements of the type T.
And this method needs to take generic argument T.

{
static void Main() Basically it takes the same type as the type of the item array.
1 Property Count shows the first empty place in items array (after
-;Ll_st<-_-. ir ?_>- 51I:r1r1gL1st = = MylList<string>(); last eIement).
MylList<int» intlist = new Mylist<int»(};
MyList<bool> boollist = new MyList<bool>();
boolList.Add(true);
boollList.Add(false); Wyjatek nieobsIuzony: System.IndexOutOfRangeException:! Ind
boollist.Add{falze); nice tablicy. .
boollist.Add(true); w GenericClass . .EntryPoint .MyList 1. Add«<T item> w G:~WAL
S e ciwyklad 4 — generic B4, GenericssB2. GenericClass“Entyr
. . . . . w GenericClass.EntryPoint.Main{>» w GC:~WALDEE-praca-prog
Console.Writeline{intList.Capacity); — generic~B4. GenericsB2. GenericClass“EntryPoint.csiwier
Console.Writeline(intList.Count); -
H
class Mylist<T»
i
private T[] items;
count;
capacity;
ublic int Coumt
ublic int Capacity
public MyList()
{ Prograrn przestat dziatad poprawnie z powodu wystapienia
this.items = new T[2]; problemu, System Windows zarmbknie program i powiadomi
this.capacity = 2; Cig, jesli istnigje dostepne r azanie.
this.count = 8;
1 -
s Add(T item) | Debuguj || Zamknij prograrm
i
this.items[this.Count] = item; )
this.Counts++; When we place the new element — we should increment the Count property.
3 But its not all.
H

We must resize the array because we will have IndexOutOfRange exception.
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e - Mool 9 - Debug -~ Any CPU = 02, GenericClass ~ P Rozpocznij~ M _ MIfE =72 M A
= Person.cs EntryPoint.cs MyList.cs EntryPoint.cs += X
= -
o [c#] 02, GenericClass - %, GenericClass.EntryPoint = I Main()
= MyList<string> stringlist = new Mylist<string>(};
] MyLizt<int» intlist = new MyList<int>();
2 MyList<bool> boollIisE = new MylList<bool>();
m
- boollist. Add{true);
H boollist.Add(false);
o boolList.Add(false);
= boollist. Add{true);
2
Console.Writeline(boollist.Capacity);
f Console.Writeline(boollist. Cournt);
I }
= class Mylist<T>
1 —_— ( Zm CAWindows\systemsa\d Of course before we add anything to the array we must
privatce 1TEemSs ; . 1
T *1 perform a check if the array has a space because we're
capacity; AR T T (nitializing the array with 2 places for items only. We can
f public int Coumt do it in the following way:
B public int Capaclity So if the items are equal to the capacity we are going to
1 public MyList() i multiply |t.by 2. o '
[ We are going to create a new array which is going to
thisz.items = new T[2]; clone our current array.
B 'Capailtl'; = Then we're going to double the capacity.
CAL1S . COoun = H . . . .
3 So this top capacity multiply by two and we are going to
= public void Add(T item) create new greater array and copy previous array to the
i new biger array.
E { (this.capacity == this.count) Now we add some elements.
T[] clone = (T[1)items.Clone(); And we check what is the capacity and what is that
this.capacity *= 2; count.
this.items = new T[this.capacity]; As you see it is working.
e e Ll LOH \\/e have a capacity of four and count of four. And it is
thiz.items[this.Count] = item; correct.
this.Counts++;}
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G - BH-ald D Debug -~ Any CPU = D2. GenericClass

= Person.cs EntryPoint.cs MyList.cs EntryPoint.cs

=

o [c#] 02, GenericClass - %, GenericClass.EntryPoint

= * stringlist = MylList< ()

] » intList = MyList<int>();

2 *» boollist = MyList< >()s

m

Huloghzig

1

90 %o - A
Lista bledow
Cate rozwigzanie

" Kod

®

Opis

boollist.Add( ¥;
boollist.Add( );
boollist.Add( );
boollist.Add( };

Console.Writeline(boollList.Capacity);
Console.Writeline(boollist.Count);

Console.Writeline({boollist[1]);

Mylist<T>

T[] items;
count;
capacity;

Count
Capacity

MyList()

Jtems = T[2];

A\ 0 Ostrzezenia | (@ 0 Komunikaty  |%

- (%) 1Blad

Do wyrazenia typu ,EntryPoint.MyList<bool>" nie mozna zastr sowad

Analiza Okno Pomoc

-

~ P Rozpocznij -

- @, Main()

One problem that we have here is that we
can't access the items of the array.

If we want to take first element of the list — we
get an error: it says cannot apply indexing with

square brackets to the expression.

MylList of integer basically means that we need
some way to allow us to index its items and

to do this we need to implement an indexer, which
we're going to do in the next part.

Kompilacja + IntelliSense - Przeszukaj liste bleddw
Projekt Plik W... Stan pomin
02. GenericClass EntryPoint.cs 22 Aktywne

indeksowania przy ufyciu konstrukcji [].
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}

class MylList<T>

{

Kompilowanie

Debugowanie  Zespdt

Any CPU -

Marzedzia

Debug -~ 02. GenericClass

MyList.cs EntryPoint.cs += X

- "% GenericClass.EntryPoint.MyList<T>

boolList.Add(true);
boolList.Add(false)
boollList.Add(false)
boollList.Add(true);

(1]

]
3

Console.Writeline(boolList[1]);

Test  Analiza

Okno Pomoc

o . S
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]
it
b
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= thiz[int index]

r

Falze

Aby kontynuwowad, nacisinij dowolny klawisz . . .

private T[] items;
count;
capacity;
public T this[int index!|
{
{
return this.items[index];
H
}
public int Count
public int Capacity
T L BRAL L LN

We can do the index as a property and it looks
like this.

It starts just like a normal property.

The property is public.

Then we write type T and keyword this.

Then we need to give it square brackets.

And here we need to give it the indexer.

And we write that by indexing the object, we
index items array of the object.

As you can see there is no error now — we can
read the item from our list.
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Q- -l D - Debug ~ Any CPU - 02 GenericClass ~ P Rozpocznij~ M _ MIfE =72 M A
-f.% Person.cs EntryPoint.cs MyList.cs EntryPoint.cs += X
o [c#] 02, GenericClass - %, GenericClass.EntryPoint - @ Main()
g boolList.Add(true);
o boolList.Add(false);
B boolList.Add(false);
jf boolList.Add(true);
2 boolList[1] = true;
Console _WriteLini(boolList[1]); .
CAWindows'system3 2homd.ex
L ¥ True
= rlass MyList<T> Aby kontynuowad, nacifnij dowolny klawisz . . . o
{
private T[] items;
coynt;
capiucity; .
= public T this[int index] . . .
{ We are going to implement a setter which
= et enables us to write elements to the list.
f{ Just the simple property with the only
“eturn this.items[irdex]; difference it's basically giving an indexer to our
} list.
= set And now we can set elements of the list.
I And there are no erros executing this method.
this.items[index] = value; Ok. We have created our own list generic class.
} We have an index so we can access our items
I } we can add items. Currently we can't remove
I items. But | think you can practice it Youself.
&= public int Count
é public int Capacity
= public MyList()



Overloading mathematical operators

Now we are going to overload mathematical
operator.
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Q - s Rl W Debug -~ Any CPU = 02. GenericClass ~ P Rozpocznij - M _ by A 4«
= Person.cs EntryPoint.cs MyList.cs EntryPoint.cs

= -

2 [ 02. GenericClass - %, GenericClass.EntryPoint = B Mainf)

g gEnamespace GenericClass

i

s -{ o P

o = class EntryPoint

. {

a3 = static void Main()

3 { We want to add two lists of the same type.

% MyList<int» firstIntlList = new MylList<int>(); We have two integer type lists and use
firstIntList.Add(5); operator + to add them.
firstIntList.Add(6); But now compiler doesnt know what it should
firstIntList.Add(3); be done for this operator. You can do this with

any of your custom classes you can.
MylList<int>» secondIntlList = new MyList<int>();
secondIntList.Add(5);
secondIntList.Add(2);
secondIntlList.Add(4);
MyList<int» sumIntList = firstIntLizt + secondIntList;
i }
L A= lass MyList<T>
{
private TI1 items:
09% - 4
|_|;ta bl'edﬁw e ]
Cale rozwiazanie - ® 1 Biad n 0 Cstrrezenia @ 0 Komunikaty | %g Kompilacja + IntelliSense - Przeszukaj liste bleddw
" Kod Onis Projekt Plik W.. Stan pomin
® Mie mozna zastosowad operatora ,+" do argumentdw operacji typu 02. GenericClass EntryPoint.cs 20 A ne

LEntryPoint.MyList<int>" lub  EntryPoint.MyList<int= ",
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Q- -l D - Debug -~ Any CPU = D2. GenericClass
-;% Person.cs EntryPoint.cs MyList.cs EntryPoint.cs += X
o [c#] 02, GenericClass - ® Consrioflaos EntniRaint
% MyList<int» firstIntlist = MyList<int>(};
il firstIntList.Add(5);
% firstIntList.Add(6);
. firstIntList.Add(3);
g MyList<int> secondIntlList = MyList<int>();
2 secondIntList.Add(5);

secondIntlList.Add(2);
secondIntList.Add(4);

MylList< > sumIntList = firstIntList + secondIntList;

i b
= MyListeT>»
{
T[] items;
count;
capacicy;
% T [ index]
|y Count
é Capacity
e MyList()
& Add(T item)
= MyList<T» + [MyList<T> list1,
{
MyList<T> result = MyList<T>();
result;
i }
I h
I
B

mnl!
]
it

-~ B Rozpocenij - M _ Yo

We can compare our objects, but we can
also do mathematical operations as adding,
multiplaying, dividing and substracting for
it. So let's do this with the list class.

And let's teach C-Sharp how to add two
lists. We have firstintegerList and
secondIntegerlList the are three elements
long and third List is a sum two previous
lists.

We currently can't do this because C-Sharp
doesn't know how to add these two
objects.

We are going to overload the mathematical
operator addition. We have to do it public,
static and return a type of this operation.

We simply return the sum of all integers in
the list.

MyList<T>» 1ist2)
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Plik Edycga Widok Projekt Kompilowanie  Debugowanie  Zespdt Marzedzia Test  Analiza Okno  Pomoc
Q- -l D - Debug ~ Any CPU - 02 GenericClass ~ P Rozpocznij~ M _ MIfE =72 M A
= Person.cs EntryPoint.cs MyList.cs EntryPoint.cs* = X
19&. [<#] 02. GenericClass - %, GenericClass.EntryPoint ~ | @ Main
% EI Capacity
g B MyList()
- E| Add(T item)
= MyList<T> + (MyList<T» listl, MyList<T> list2)
g {
g MyList<T> result = MyList<T>(};
= = (listl.count != 1list2.count)
{
InvalidOperationException("Lists are of different sizes!™)};
= b So we can only add lists that are of the same length.
{ So if list one count is different from the list two count,
= ( SRR HE BN S L s LT SRR EES I \We're going to throw an exception
{ . ] ) ) InvalidOperationException -
I ATt AC S Bl ea R g) DI UE lists are of different sizes.
I } . . .
} Else if that isn't the case we are going to add them
I result; and we're going to do this by simply using a for loop.
i } We create result list with the addition of each of the
i } items from the two lists.
= i We still have an error because compiler doesnt know
109% ~ 4 if two arguments of addition are the same type.
Licta bledéw And solution of this problem is keyword dynamic.
Cate rozwiazanie - ® 1 Btad n 0 Ostrzezenia @ 0 Komunikaty |®%r| Kompilagja + IntelliSense ~ Przeszukaj liste bleddow
" Kod Onis Projekt Plik W... Stan pomin
@ Mie mozna zastosowad operatora ,+" do argumentdw operagji typu , T lub T, (2. GenericClass EntryPoint.cs 78 Altywne
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Q- - 9 Debug -~ AnyCPU = 02, GenericClass ~ P Rozpocznij -~ M _ A 4
§ Person.cs EntryPoint.cs MyList.cs EntryPoint.cs
2 [ 02. GenericClass - %, GenericClass.EntryPoint » @ Main()
g firstIntList.Add(5); firstIntList.Add(6); firstIntList.Add(3);
:
o MyList<int» secondIntlList = new MylList<int>();
. secondIntList.Add(5); secondIntList.Add(2); secondIntlList.Add(4);
3
8 MyList<int» sumIntList = firstIntlList + secondIntlList;
2 Console.WriteLine($"sumIntlist: {sumIntList[@]}, {sumIntList[1]}, {sumIntList[2]}")};
i ¥ _
- CiWindowshsystem32ycmd.e
E class MyList<T»
= ’ sumIntList: 1@, 8, 7
{ Aby kontynuowad, nacifnij dowolny klawis=z . . . _
private T[] items;
count; .
capacity: As you can see now it is no error because
. . P__ .y’ compiler doesn’t check the type of operands.
public T this[int 1ndex]| . . ]
I .. . It will be checked during executing.
public int Countj, .. W int | ts of th
public int Capacit ec§n now print some elements of the
public HyLi5t|[]||:| sumList
public void Add(T item)[. .|
= public static MyList<T»> operator + (MyList<T> listl, MyList<T» list2)
{
MyList<T> result = new MyList<T»();
= if (listl.count != 1list2.count)
{
throw new InvalidOperationException{"Lists are of different sizes!");
i H
= else
{
= for (int i = @; i < listl.count; i++)
{
result.Add({{dynamic}listi[i] + (dynamic)list2[i]);
}
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-f.% Person.cs EntryPoint.cs MyList.cs EntryPoint.cs += X
5_ [c#] 02, GenericClass - %, GenericClass.EntryPoint - @ Main()
g = Ssystem.Collections.Generic;
il sing System;
% L
. Enamespace GenericClass
= e Ak Trandsamasn A s aAn e o Areen T 'I;'I-u.-n.-
0] { By-lientynuouad, nasiiaii-develny hlauis B
g = class EntryPoint
= {
= stati oid Main() .
{
MyList<int» firstIntlist = new MylList<int>(};
firstIntList.Add(5); firstIntList.Add(6); firstIntList.Add(3);
MyList<int» secondIntlList = new MylList<int>();
secondIntlist.Add(5); secondIntList.Add(2); secondIntlList.Add(4);
MyList<int» sumIntlList = firstIntlist + secondIntlist;
Console.WriteLinz(string.Join(", ", sumIntList))}; . . .
3 But if we want to use our string.Join method to
I print all elements of the list, we have strange
= rlass MyList<T>» values.
{ ) Why. Because string.Join operates on lists —
private T[] items; descendants of TList class.
count; If we want to correct this we should
capacity: implement a method TolList.
= public T this[int index] Lets do it.
¢ public int Count
[ public int Capacity
¢ public MyList()
# public oid Add(T item)
é public static MylList«<T> operator + (MyList<T> listl, MyList<T» list2)

MyList<T> result

MyList<T>();
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Q - MR-l 9D - Debug =~ Any CPU = [2. GenericClass ~ P Rozpocznij~ M _ MIfE =72 M A
Person.cs EntryPoint.cs MyList.cs EntryPoint.cs += X
[ 02. GenericClass - "% GenericClass.EntryPoint.MyList<T> - @ Tolist()
{
MyList<int> firstIntList = new MyList<int>();
firstIntList.Add(5); firstIntlList.Add(6); firstIntList.Add(3);
MylList<int>» secondIntlList = new MyList<int>();
secondIntList.Add(5); secondIntlist.Add(2); secondIntlist.Add(4);
MylList<int> sumIntlList = firstIntList + secondIntlist;
Console.WritelLine(string.Join(", ", sumIntlList.TolList(})});
i h
= class MyListeT>»
{ rﬁ-t M nd ooy stem3Zomd.e
private T[] items; h1 . 8.7
count; nag-Roncynuowad, nacifnij dowolny klawisz . . .
capacity;
g public T this[int index]
% public int Count 5
g public int Capacity
E public MyList()
g public void Add(T item)
E public static MylList<T> operator + (MyList<T»> listl, MyList<T> list2)
= public List<T> TolList()
{ We simply write a generic method TolList — we crete new List
List<T> list = new List<T>(): object and then add all elements from our List and then return
= for(int 1 = @; i < count; i++) the result.
{ Now we can use the string.Join method to retrieve all
list.Add(items[i]); elements from our list.
} You can see we have a result list, where all elements are sum
return list; of elements from previous lists.
1 5+5=10; six and two is eigth and 3 plus 4 is 7;
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e - Mool 9 - Debug -~ Any CPU = 02, GenericClass ~ P Rozpocznij~ M _ MIfE =72 M A

= Person.cs EntryPoint.cs MyList.cs EntryPoint.cs* = X
-E -
2 [ 02. GenericClass - %, GenericClass.EntryPoint = & Main()
g Blusing System.Collections.Generic;
i using System;
: Lo e | moT
E T —
- Elnamespace GenericClass Hahcdg{-‘ ABCDEF, 123456 But sofar we tried to add only int elements.
= 1 ) . SV E R LR Il Now we'll do it with string elements — we do
2 = ELes (B all the same operations — method
= { . R concatenates the strings.

H SIEELE el L) As you can see the generic method work

{ o T E A ——————— correct for both number and string lists.
yLL 1 = =W iy L L »

firstIntList.Add(5); firstIntList.Add(6); firstIntList.Add(3);

MyList<int» secondIntlList = new MylList<int>();
secondIntlist.Add(5); secondIntList.Add(2); secondIntlList.Add(4);

MyList<int» sumIntlList = firstIntlList + secondIntlList;
Console.WriteLine(string.Join(", ", sumIntList.ToList(}));

MylList<string> firstStringlList = new MyList<string>();
firstStringlist.Add("abc™); firstStringlist.Add("ABC"); firstStringlist.Add("123");

MyList<string> secondStringlist = new MylList<string>();
secondStringlist.Add("def"); secondStringlList.Add("DEF"); secondStringlist.Add("456");

MylList<string> sumStringlList = firstStringlList + secondStringlist;
Console.WritelLine(string.Join(", ", sumStringlList.Tolist()));




