Lesson 06:: Arrays and Strings



C# in 21 Days page 228 -> 

Arrays 


· An array is a collection of variables* of one particular type.  
* strictly speaking: objects
Each item in the array is accessed by an index, which is just a number that indicates the position where the object is stored in the array

For example we could have an array of integers.

using System;
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class test

{

    static void Main()
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    {

        int[] age = { 1, 3, 5, 7, 9 };

        Console.WriteLine(age[0]) ;  

[image: image4.png]=) C# Programming Guide

Types
arays
= Strings

Inside a C# Program
Main() and Command-Line Arguments

String Basics

How o
How o
How o
How o
How o
How o
How o
How o
How o
Howto:

Concatenate Mulple Strings
Moy String Contents

Compare Strings

Spit Strings

Search strings Using String Methods

Search Strings Using Requiar Expressions

Detertine Whether a String Represents a Numeric Vaue
Convert a String to a DateTime.

Convert Between Legacy Encodings and Unicode:
Convert RTF to Plain Text



        Console.ReadLine()  ;

    }

}
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· Single step the program. View the Locals Window as shown below. (View, Debug Windows, Variables – or similar!).
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int[] age = { 1, 3, 5, 7, 9 };
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declaration 
initialization.
Alternatively we could use the new keyword.

int[] age = new int[5]{ 1, 3, 5, 7, 9 };

new has the effect of calling the default constructor (arrays are actually objects) to initialize the array with the values shown above 
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new is not essential here because we are providing initialization so we could just have the first form but if we wish to specify the number of elements without assigning values we must use new as shown below:
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int[] age = new int[5];

this could be written in two lines as we see below:

using System;

class test

{

    static void Main()
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    {
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        int[] age;  
   //declaration
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        age = new int[5];  //initialization
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        Console.WriteLine(age[0]) ;  
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        Console.ReadLine()  ;
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    }

}
The previous array was one-dimensional.

A Two-Dimensional Array 
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using System;

class test
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{

    static void Main()
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    {

        int[,] age =  { {1,3,5,9},{2,4,6,8} }
 ;
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        Console.WriteLine(age[0,0]) ;  
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        Console.ReadLine()  ;
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    }
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}
Once again the new is optional so we could have had:

int[,] age =  new int[2,4] { {1,2,3,4},{5,6,7,8} }
 ;
or

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

but if we wished to specify the dimension without assigning initial values then we must use new:
using System;

class test

{

    static void Main()

    {

[image: image31.png]ot file:///C:/Doc




        int[,] age =  new int[2,4] ;
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        Console.WriteLine(age[0,0]);  

        Console.ReadLine()  ;
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    }

}
To Pass an Array To a Function
An array is passed by reference.





using System;

class test

{

    static void Main()

    {

        int[,] age = { { 1, 2, 3, 4 }, { 5, 6, 7, 8 } };
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        DoIt(age);

        Console.ReadLine()  ;
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    }
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static void DoIt(int [,] age)

{
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      Console.WriteLine(age[0,0]);  

}

}
Passing by reference implies that if an array is passed to a function and the function changes the array, it will be changed permanently ie:
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Console.WriteLine(age[0,0]);

        Console.ReadLine()  ;

    }

static void DoIt(int [,] age)

{
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    age[0, 0] = 9;

}

}

To Sort an Array 
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using System;

class test
{

static void Main()

   {

       int[] age =  { 7, 1, 5, 9, 3 }  ;
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Array.Sort(age)                 ;   

       Console.WriteLine(age[0])       ;  

       Console.ReadLine()              ;

   }

}

Reverse


 Array.Reverse(age)                    ;
Obviously useful with sort if we wish to sort in descending order.

Length of an Array  (number of elements)
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        Console.WriteLine(age.Length)       ; 

Rank of an Array    (number of dimensions)
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        Console.WriteLine(age.Rank)       ; 

GetUpperBound
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 Console.WriteLine(age.GetUpperBound(0))   ;  

         .

Useful to iterate through the whole array  eg

for (i=0;i <= age.GetUpperBound(0));i++)

If we had a 2-D array the 2nd dimension’s upper bound would be given by

Console.WriteLine(age.GetUpperBound(1))   
To Copy an Array

using System;
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class test
{

    static void Main()

    {

        int[] age =  { 7, 1, 5, 9, 3 }  ;
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        int[] age1 = new int[5];
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        age.CopyTo(age1,0);


        Console.WriteLine(age1[0])       ;  

        Console.ReadLine()              ;

    }

}

An Array of Structures









using System;

struct part

{

    public int i    ;

    public char s   ;

}

class test

{

    static void Main()

    {

      part []p = new part[2]    ;

        p[0].i = 1              ;

        p[0].s = 'a'            ;

        p[1].i = 2;

        p[1].s = 'b';

        Console.WriteLine(p[0].i);


        Console.ReadLine()  ;

    }

}
Jagged Arrays
The rows can be of different size.




An array is a collection of objects. The objects can be variables as we have seen so far or indeed different sized arrays. A jagged array is a collection of array objects – in this case a collection of 2 different sized arrays.

using System;

class test

{

    static void Main()

    {

        int[][] age =  { new int[]{ 1, 2, 3, 4 }, new int[]{ 5, 6 ,7} };


        Console.WriteLine(age[0][0]);

        Console.ReadLine();

    }

}

C# is Safe
If we try to access an element outside the range:
We get a message at run-time:


cf 
C++ !

Strings
C# in 21 Days Sams  Day 8 page 241. 




Microsoft Help:





using System;

class test

{

    static void Main()


    {

        string st1 = "house";


        Console.WriteLine(st1);

        Console.ReadLine();

    }

}
String is a reference type.     ie address -> address -> data
· Add a watch for st1 and &st1 (the address of st1).




The actual memory might look something like this:




We say that st1 points to the address of the string.

Strings are immutable ie we can’t change them.
So how can we perform a concatenation like this?

using System;

class test

{

    static void Main()

    {

        string st1 = "house";


        st1 = st1 + "boat";

        Console.WriteLine(st1);

        Console.ReadLine();

    }

}
st1 originally points to the string "house" but then points to the string "houseboat" which is at a different address. ("house" is then lost in memory and ready for garbage collection.)
· Single-step and watch st1.




… but after this line is executed…




Access any Character 


string st1 = "house";

      Console.WriteLine(st1[0]);
Escape Characters use the backslash (\) 


Console.WriteLine("house\nboat");


What if we wanted to have a \n printed as below?
Console.WriteLine(@"house\nboat");



See page 243-247 C#2008 for others.
Comparing Strings

Console.WriteLine(string.Compare("house","house"));

An Arrray Of Strings


       string[] st1 = {"house","boat"};

       Console.WriteLine(st1[0]);


Join
 
Concatenates the elements of an array into one string.

using System;

class test
{

    public static void Main()

    {

    string[]  words = {"ed","jo","al"};  

    string s = string.Join("",words)  ;

    Console.WriteLine(s)  

    ;

    Console.ReadLine()

    ;

    }

}

Split

 Does the opposite

using System;

class test
{

    public static void Main()

    {

    string s = "ed jo al"       ;    

  

    string[] words = s.Split(' ')   ;

    Console.WriteLine(words[0])  
;

    Console.ReadLine()

        ;

    }

}

Insert
 


 




using System;

class test
{

    public static void Main()

    {

        string s = "Goodbye World"       ;

        s = s.Insert(8, "Cruel ")
      ;

    Console.WriteLine(s)  

      ;

    Console.ReadLine()

      ;

    }

}

Length


    string s = "Hello World"      ;

    Console.WriteLine(s.Length)  
;

Trim

Removes leading and trailing spaces.

    string s = " Hello World "    ;    

    Console.WriteLine(s.Length)  
;

    s = s.Trim()                  ;

    Console.WriteLine(s)        
;

    Console.WriteLine(s.Length)  
;

IndexOf
 

Finds one string inside another.


    string s = "xxxedxx"       ;    

  

Console.WriteLine(s.IndexOf("ed"))  
;


Substring
 

 

 string s = "HipHopRadio"       
  ;    

 Console.WriteLine(s.Substring(3,3) ;


What is the effect of leaving off the 2nd parameter?
eg Console.WriteLine(s.Substring(3)) ;
Replace

    string s = "HipHopRadio"        ;    

    s=s.Replace("Hop","pie")        ;

    Console.WriteLine(s)

  ;

    Console.ReadLine()

  ;

Remove
Removes certain numbered characters.


    string s = "HipHopRadio"        ;    

    s=s.Remove(3,3)       

  ;


  
ToUpper
Converts to upper case.
string s = "HipHopRadio"      
 ;    

    s=s.ToUpper()       

 ;

ToLower
Converts  all to lower case.
Formatting Strings
The same effect can be achieved by these 3 methods ie WriteLine, Format and ToString.
In these 3 examples, in each case the fixed point number is truncated to two decimal places

using System;

class test
{

    public static void Main()

    {

        double num = 1234.563;

        string s;

        Console.WriteLine("{0:F2}",num)
;

        s = string.Format("{0:F2}",num)
;

        Console.WriteLine(s)

;

        s = num.ToString("F2")       
;

        Console.WriteLine(s)

;

    Console.ReadLine()

       ;

    }

}

Note of course that Format and WriteLine  require a placeholder, 0 in this case as well. 











"{0:F2}"
Recall that the  placeholder can be numbered 0,1,… as we have already seen eg."{1:F2}" etc.
Any of these 3 methods can be applied to the following formatting techniques.
        double num = 12.34


;


        string s



;

        s = num.ToString("000.000")      ;

        Console.WriteLine(s)

;

Note the difference between # and 0:

    
s = num.ToString("#00.00#")       ;



Exponential
double num = 12.34;

s = num.ToString("E3")       ;


Currency
s = num.ToString("C3")       ;


Positive and Negative Numbers
Can be formatted differently

 double num = 12.34


;

 string s;

 s = num.ToString(".#;-.##;'0'")
;

 Console.WriteLine(s)

;

· Try :


double num = -12.34


;

double num = 0


;
Date Time
 DateTime dt = DateTime.Now;

 string s;

 s = dt.ToString("ddd MMM yyyy");

 Console.WriteLine(s)
;

· Try
dd MMMM yy 

StringBuilder strings are mutable. 
The string s that we have see so far a immutable eg we can read a character but we cannot change a single character in the string. 
        string s = "Hello";

        Console.WriteLine(s[0])
;


 s[0] = ‘B’;   //Not possible
 But using StringBuilder:

using System;


using System.Text;


StringBuilder s = new StringBuilder("Hello");


       s[0] = 'B';

       Console.WriteLine(s[0])
;

StringBuilder’s methods are mainly concerned with modifying strings.

eg

Append

StringBuilder s = new StringBuilder("Hello");

        s.Append(" World");

        Console.WriteLine(s)
;


Insert

Remove

Replace

ToString Converts to a fixed length string.
To Convert From a String To a Number

page 63 Ess C#
string st1 = "123";

//int i = (int)st1; 
won’t work.

Console.WriteLine(i);
This will:
string st1 = "123";


int i = int.Parse(st1);

Console.WriteLine(i);

But if the string is potentially not a number it causes an exception: ie a run-time error. 


Use TryParse




int i;

int.TryParse(st1,out i);

Console.WriteLine(i);
Exercise
1. Parse the  XML string shown here for its data,

"<Table1><Person>ed</Person></Table1>"
The data is that which is enclosed between the <Person> and </Person> tags ie ed.

 It must work for data of any length eg fred.
Optional: More difficult.

Use a While loop to parse this XML string:

"<Table1><Person>ed</Person><Person>joe</Person></Table1>"

You may wish to first bundle the code that you have previously written into a function first.
2. Use an array to hold 5 stock values. eg 1.6 , … etc
Find their mean and variance eg

3. Make a class called Finance with a method to calculate the mean. (Don’t worry about the variance for the moment.) Use this code for starters.
using System;

class test
{

    class Finance
    {

     double[] s;

     //contructors

     public double mean()

     {

     //code to calculate the mean.

     }
}

 public static void Main()

{

 double[] stock = { 1.6, 2.5, 1.4, 2.4, 4.3 };

//create an object and use it to call the mean method.

Console.WriteLine("The mean is {0}", m);

Console.ReadLine();

 }

}
4. Separate it into a class library and write a console application to call it.
new must be used for each new array.





















































Note the notation used to access the individual values.











An array of objects of type part.













































































The reference is passed.








And once again all of the array elements are initialized to their default values – 0 in the case of int.

















If we modify an element inside the method:














2 lots of 4





Note the double bracket notation.





1 2 3 4


5 6 7





2 rows of various sized  columns.





1 3 5 7


2 4 6 8





2 rows of 4 columns.








The value is permanently changed.








int[5] age; is not possible. �






Row 1 column 1.





All of the array elements are initialized to their default values – 0 in the case of int.








Note that counting starts from zero.


ie age[0] = 1, age[1] = 3,  age[2] = 5,  age[3] = 7,  age[4] = 9.


The are 4 elements in total. There is no age[5]








The 0 says to start copying at the first element.





The int indicates that what’s inside the array is integers.







































































For notes on xml: exporting from Access etc, see


� HYPERLINK "http://www.una.co.uk/" ��http://www.una.co.uk/�


� HYPERLINK "http://www.una.co.uk/XML.doc" �XML.doc�
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mmm is for minutes.





F means fixed point (ie decimal)





3 characters.





Start position.





3 characters.





Exercise: Find the position of ALL occurrences of “ed” in “xxxxxedxxxxxedxxxxxedx”





Hint IndexOf()takes a second parameter which indicates the starting position of the search





eg pos = IndexOf(s, pos)  	?? 			see page 253 C#2008





TrimEnd() and TrimStart() remove the spaces from the end and start of the string respectively.





st1[0][0] would give the first element of the first row ie h.





The alternative to creating an array of structures would be for example:


part p1


p1.i = …


part p2


p1.i = …


part p1


p1.i = …


etc.


etc.











Single-step and view the local window to view the two arrays.





We could have a variable here eg I where I has the value of 5 for example.





Single-step and view the Locals window.





We could use the foreach statement to access all of the elements thus:





	foreach (int el in age)


      Console.WriteLine(el);





		The elements of the 2-D array are printed out sequentially.





Remember: Rows first and then columns: Rose Collins.





Itellisense provides not only suggestions for the method but help on them as well.





�





Include System.Text; as well.





Although string  has limitation it is used more than StringBuilder.








3 means 3 decimal places.





3 means 3 decimal places.





The 2 in F2 means 2 decimal places.





# means nothing will be printed if nothing is there.





Whereas Format and ToString produce a new string, WriteLine only presents the number to us as a string.





Remember that the first position is 0 so that 3 indicates the fourth character.





Note the first position is 0.





But we cannot write a single character to a string because they are fixed in memory. If we need to modify the actual string then we need aStringBuilder string (see later).





(Strictly we should not use the same name for the varable age with the function.)





Google Microsoft C# Programming guide.











The string separator in this case is "".


Try " " for example.





Excellent reference after completing these notes on strings.











Try this with


string st1 = "123"; 	-> 123


and


string st1 = "house";	- > 0








The array of course is 0-based. st1[0] is the first element in the array the first row.





st1 is now an array containing strings.





-1 or 1 would result if they were not equal.


Page 249 C#2008.





Use an @ in front.





When \n is embedded in a string, a new line is produced.





…st1 points to "houseboat".





…st1 points to "house".





Before this line is executed…





(In reality, these bytes would be hex Unicode bytes  - not characters.)





At this address is the actual string.





This address contains an address (the bytes are written backwards.)





At this address is the actual string.





This is the memory address 0x03c6ecc4 which holds the address  0x012ab754 of the actual string.





string is a class. st1 is an object of that class. (Instead of string we could use  String - which is an alias.)





Strings are text.











All value types are fixed length. Reference types are variable length.
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