Chapter 7 - Methods
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Note: Inconsistent with textbook subsection numbering
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7.13 Recursion

e Recursive methods

— Methods that call themselves
» Directly
 Indirectly
— Call others methods which call it

— Continually breaks problem down to simpler fo
— Must converge in order to end recursion

— Each method call remains open (unfinished)
» Finishes each call and then finishes itself
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5 * 41

4 *

3!

3 * 2!

7.13 Recursion

Final value = 120

2 *

1!

3l =3*2=6Is returned

21 =2*1 =2 is returned

51
| =5%*24 =120 s returned
5 * 4l
41 =4 *6 =24 s returned
4 * 3l
3 * 21
2 * 1l

1 returned

(a) Procession of recursive calls. (b) Values returned from each recursive call.

Cf.Fig. 7.16 Recursive evaluation of 5!,
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Fig. 6.15: Factorial Test.cs [prev. textbook edition]
[l cf. Fig. 7.17 for a sinplified version (with consol e output)
Recursive Factorial nethod.

ng System

ng System Draw ng;

ng System Col | ecti ons;

ng System Conponent Model ;
ng System W ndows. For ns;
ng System Dat a;

public class Factorial Test : System W ndows. For ns. Form

{

private System Conponent Mbdel . Cont ai ner conponents = nul | ;
private System W ndows. For ns. Label out putLabel ;

public Factorial Test()

{
I nitializeConponent();
for ( longi = 0; i <= Coi )
out put Label . Text +=1 + +
Factorial ( i ) + :
}

A

Qutline

\%

Factorial Test.cs
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/] Wi sual

public | ong Factori

{

<=

I ( nunber
return 1;

el se
return nunmber

}

[ STAThr ead]
static void Main()

{
}

Application. Run( new Factorial Test())

al (

)

* Fact oy

Studi o . NET- gener ated code

| ong nunber )

/] base case

| ( nunber -

A

Qutline
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The Factorial method
calls itself (recursion)

),

The recursion ends whei
the value is less than or
equal to 1

} // end of class Factorial Test

PFactorialTest

El =720

7= 5040

8l = 40320

3l = 362880
100 = 3628200

IS [=] E3

Factorial Test.cs

Program Output
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[from previous textbook edition]
6.15 Example Using Recursion: The

Fibonacci Sequence

* Fibonacci Sequence
— F(0)=0
- FQ)=1
— F(n)=Fn-1)+F(n-2)
— Recursion is used to evaluate F(n)
e Complexity theor
— How hard computers need to work to perform algorg
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Recall:
FO)=0

Fin)=F(n-1)+F(n-2)

return|F( 2 ) + |F( 1)

~ |

I I I
return|F( 1) |+ |F( O0) return 1

\ 4 v

return 1 return O

Fig. 6.17 Set of recursive calls to methéd bonacci (abbreviated aB).

(] 2002 Prentice Hall. All rights reserved. - -



GUI for Recursive Fibonacci Method

MFibonacciTest

=] E3

Enter an Integer: |22

Calculate Fibonacoi

MFibonacciTest

I =] E3

Enter an Integer: |22

Fibonaco Yalue 12 17711

Calculate ﬂ:u:unau:u:i
r‘“
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FibonacciTest.cs
Program Output

[1 2002 Prentice Hall.
All rights reserved.



OO ~NOoO Ok, WDN P

/1
/1

usi
usi
usi
usi
usi
usi

Fig. 6.16: Fibonacci Test.cs
Recursi ve fi bonacci nethod.

ng System

ng System Draw ng;

ng System Col | ecti ons;

ng System Conponent Model ;
ng System W ndows. For ns;
ng System Dat a;

public class Fi bonacci Test : System W ndows. For ns. Form

{

private System Conponent Mbdel . Cont ai ner conponents = nul | ;

private System W ndows. Forns. Button cal cul at eButt on;
private System W ndows. For ns. Text Box | nput Text Box;

private System W ndows. Forns. Label displayLabel;
private System W ndows. For ns. Label pronptLabel;

publ i c Fi bonacci Test ()
{

}

/1 Visual Studio .NET-generated code

InitializeConponent();

A
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FibonacciTest.cs
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/1 call Fibonacci and display results A
protected void cal cul ateButton_C i ck( v
obj ect sender, System EventArgs e )

Qutline

{ . .
string nunberString = ( inputTextBox. Text ); FibonacciTest.cs
I nt nunber = System Convert. Tol nt32( nunberString );
I nt fibonacci Nunber = Fi bonacci ( nunber );
di spl ayLabel . Text = + fi bonacci Nunber ;
}

[/ cal cul ates Fi bonacci nunber
public int Fibonacci( int nunber )

{

i f ( number == 0 || nunber == 1) The number uses the Fibonacc

el S;et urn num method to get its result

return Fi bghacci( nunber - 1 ) + Fibonacci( nunber - 2 );

} ]

gtslfz The recursion ends when Calls itself twice, to get the result
{ the number is O or 1 of the the two previous numbers

Appltcation. Run( new Frbonacci Test() );

}

} // end of class Fibonacci Test
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FibonacciTest.cs
Program Output

MFibonacciTest M=l E3 MFibonacciTest [_ O]

Enter an Integer: |22 Enter an Integer: |22

Fibonaco Yalue 12 17711

Calculate Fibonacoi | Calculate ﬂ:u:unau:u:i
r‘“
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[from previous textbook edition]
6.16 Recursion vs. Iteration

e [teration

— Uses repetition structures
« whil e,do/while,for,foreach

— Continues until counter fails repetition case

e Recursion
— Uses selection structures
e if,if/else,swtch
— Repetition through method calls
— Continues until a base case., F(0) or F(1)JS reached

— Creates a duplicate of the variables
« Can consume memory and processor speed
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THE END
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