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0(72'(.$//�0(72'(.$//�±± (NVHPSHO(NVHPSHO

V\VWHPVWDEHO

¶MDYD¶

HWWHU�NDOO�WLO�F�N�

YRLG�PDLQ�����

�M���

LQW D�L�

�L���

�UHWXUQ�D���"

LQW E�M�

�M���

�UHWXUQ�E���"

LQW F�N�

�N��M�� ���

�UHWXUQ�N������

import java.io.*;

public class MetodeTest
// Viser bruk av stacken i Javas kjøresystem (java)
{ public static void  main (String[] args) 

{ int j =0;
MetodeTest t = new MetodeTest();
j= t.a(5);
System.out.println("Kall a(5)->b->c gir: " + j);

}

int a(int i)
{ int a1 = b(i)+1;

return a1;
}

int b(int j)
{ int b1 = c(j*2)+2;

return b1;
}

int c(int k)
{ return k +3;
}

}

NDOO

NDOO

NDOO

UHWXU

UHWXU

UHWXU
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6DP�6DP�

0��1DFL $NN¡N��:��/� 3DJH��

'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�2VOR��1RUZD\

,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

5(.856-21�5(.856-21�±± 'HILQLVMRQ'HILQLVMRQ

� 5HNXUVMRQ�

1nU�HQ�PHWRGH��IXQNVMRQ��SURVHG\UH��VXEUXWLQH�RVY���NDOOHU�
VHJ�VHOY�

� 3ULQVLSS�

int funksjon(verdi)
{

if ( kan-terminere )
return en-siste-verdi;

else
return funksjon(en-verdi-nærmere-terminering);

}

1%�
6NDO�KHOVW�WHUPLQHUH��LNNH
IRUWVHWWH�n�NDOOH�VHJ�VHOY�L�
GHW�XHQGHOLJH�
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� (NVHPSHO� 1�IDNXOWHW� �1�� ���[���[���[�����[��1����[�1

�(QJHOVN�IRU�IDNXOWHW� )DFWRULDO�

import java.io.*;

public class FakTest
// Viser bruk rekursiv metode: nfak()
{    

public static void main (String[] args) 
{ FakTest f = new FakTest(); 
System.out.println(”3! = ” + f. nfak (3));

}

int nfak ( int i)
{

if (i  ==  1 ) return 1; else return i*nfak(i-1);
}

}
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�UHWXUQ��[QIDN���
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�L���
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5(.856-21�5(.856-21�±± 7HVW�)¡UVW��7HVW�)¡UVW��

� +XVN�n�WHVWH RP�GHW�VNDO�DYVOXWWHV��RJ�KHOVW�I¡UVW�

� D��)(,/� 9LO�RYHUI\OOH�VWDEHOHQ�L�NM¡UHV\VWHPHW«

int nfak(int i)
{

return i* nfak(i-1);
}

� E��2.��7HVWHU�I¡UVW�

int nfak(int i)
{

if (i == 1 )
return 1;

else
return i* nfak(i-1);

}
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� 9LVVH�W\SHU�SUREOHPHU�HU QDWXUOLJHUH n�O¡VH�PHG�UHNXUVMRQ

� (NVHPSHO�
6NULY�WR�SURVHG\UHU�± HQ�UHNXUVLY�RJ�HQ�LNNH�UHNXUVLY�±
IRU�n�EHUHJQH�VXPPHQ�DY�1�I¡UVWH�KHOWDOO�
GYV��������������«���1�

� 9LONnUOLJH�WDOOUHNNHU��V UOLJH�VDPPH RSHUDVMRQ�JMHQWDWW�
Sn�KHOH�UHNNHQ��RIWH�HU�VOLNH�SUREOHPHU�VRP�ODU�VHJ�O¡VH�
PHU�QDWXUOLJ�PHG�UHNXUVMRQ��

� 'HW�NDQ�KHQGH�DW�UHNXUVLYH�O¡VQLQJHU�LNNH�DOOWLG�HU�¡QVNHOLJH��
PHQ�UHNXUVMRQ�HU�XDQVHWW�HQ�HIIHNWLY�WHQNHPnWH QnU�HQ�VNDO�
GHVLJQH�DOJRULWPHU��
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�� 0��&��(VFKHU
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.RPELQDWRULVNH�6¡N.RPELQDWRULVNH�6¡N
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20�20�±± .RPELQDVMRQHU.RPELQDVMRQHU

� 1RHQ�SUREOHPHU�HU�VOLN�DW�YL�Pn�OHWH�JMHQQRP�DOOH�PXOLJH�
NRPELQDVMRQHU�IRU�Vn�n�SOXNNH�XW�GHQ�GH�NRPELQDVMRQHU�VRP�
WLOIUHGVVWLOOHU�YnUH�NUDY��GYV��GH�VRP�HU�O¡VQLQJHU�Sn�SUREOHPHW��

� 7R�HNVHPSOHU��
± )LQQ�DOOH�YLUNHOLJ�IRUVNMHOOLJH�PnWHU�n�SODVVHUH�1�GURQQLQJHU�Sn
HW�VMDNNEUHWW�VOLN�DW�LQJHQ�DY�GURQQLQJHQH�VOnU�KYHUDQGUH�

± )LQQ�NRUWHVWH�UXQGWXU�EODQW�0�E\HU�KYRU�GX�EHV¡NHU�KYHU�E\�
EDUH�HQ�JDQJ��JLWW�DW�GX�YHW�DOOH�DYVWDQGHU�IUD�KYHU�E\�WLO�DOOH
GH�DQGUH��

� 9L��KDU�GD�SUREOHPHU�GHU�XWIRUGULQJHQ�HU�L�WR�WULQQ�
± *UHLH�n�ODJH�DOOH�LQWHUHVVDQWH�NRPELQDVMRQHU
± 7HVWH�RP�HQ�NRPELQDVMRQ�HU�HQ�O¡VQLQJ IRU�YnUW�SUREOHP�

� 1�%���2IWH�EODQGHU�YL�LQQ�VHOYH�SUREOHPHW�L�¶EHYLVVW¶�JHQHUHULQJHQ�
DY�DOOH�PXOLJH��NRPELQDVMRQHU��VOLN�DW�YL�EDUH�JHQHUHUHU�
NRPELQDVMRQHU�GHW�HU�¶KnS�IRU¶�
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20�20�±± c�/DJH�.RPELQDVMRQHUc�/DJH�.RPELQDVMRQHU

� *UHLH�n�ODJH�DOOH�LQWHUHVVDQWH�NRPELQDVMRQHU�DY�Q�
SHUVRQHU�E\HU�GURQQLQJHU�JMHQVWDQGHU«

� 6SLOOHU�LQJHQ�UROOH�KYD��'HUPHG�NDQ�HQNHOW�UHSUHVHQWHUHV�
PHG�KHOWDOOHQH��������������1���

� 7R�HNVHPSHO�SUREOHPHU�
� 7HOOH�JMHQQRP�DOOH�1�VLIUHWH�WDOO�RJ�EDUH�EUXNH�GH�WDOO�KYRU�DOOH�
VLIUHQH�HU�XOLNH�
.DQ�UHSUHVHQWHUH�IRU�HNVHPSHO�I¡OJHQGH�SUREOHP��+YRU�PDQJH�
EHV¡NVUHNNHI¡OJHU�ILQQHV�GHW�KYLV�HQ�VNDO�EHV¡NH�DOOH�E\HU�PHG�
VWDUW�L�HQ�YLONnUOLJ�E\�RJ�XWHQ�n�EHV¡NH�VDPPH�E\�WR�JDQJHU"

� *HQHUHUH�WDOO��JMHUQH�L�VWLJHQGH�UHNNHI¡OJH��KYRU�L�
XWJDQJVSXQNWHW�DOOH�VLIUHQH�HU�XOLNH��)LQQ�Sn�QRH�HQ�VOLN�
VDPOLQJ�DY�WDOO�NDQ�UHSUHVHQWHUH�
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� 9L�Pn�JHQHUHUH�¶DOOH¶�PXOLJH�NRPELQDVMRQHU�IRU�Vn�n�WHVWH�
RP�HQ�NRPELQDVMRQ�HU�HQ�O¡VQLQJ�IRU�YnUW�SUREOHP�

(OOHU�Pn�YL"

� c�EDUH�JHQHUHU�GH�NRPELQDVMRQHQH�GHW�HU�¶KnS�IRU¶�NDOOHV�
DYVNM ULQJ

� (NVHPSHO��
/DJ�DOOH�NRPELQDVMRQHU�DY�UHNNHI¡OJHU�HQ�VNROHNODVVH�Sn���
HOHYHU�NDQ�Jn�LQQ�L�NODVVHURPPHW�Sn��KYRU�3HU��HOHY����RJ�
3nO��HOHY����LNNH Pn�Jn�HWWHU�KYHUDQGUH��GH�HU�XYHQQHU��
� +nSO¡VH�WLOIHOOHU��$OOH���""""""��"��""""""��""��"""""���
� $YVNM ULQJ� *LWW�GX�KDU�KDWW����IRUNDVW�DOOH�VRP�
EHJ\QQHU�PHG���RJ�JHQHUHU�GH�DQGUH�
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20�20�±± /LWW�/LWW�.RPELQDWRULNN.RPELQDWRULNN

� 6S¡UVPnO� +YRU�PDQJH�UHNNHI¡OJHU�NDQ�1�WLQJ��QXPPHUHUW�
������«��1����VWLOOHV�RSS�L�XWHQ�DW�WLQJHQ��WDOOHW��JMHQWDV��
�GYV��XWHQ�DW�VDPPH�WLQJ�WDOO�IRUHNRPPHU�PHU�HQQ�pQ�JDQJ�
L�UHNNHQ�"

� 6YDU � 1�� ���u ��u «�u 1�XOLNH�UHNNHI¡OJHU�
.DOOHV�1�IDNXOWHW� �1� RJ�JLU�DOOH�PXOLJH�SHUPXWDVMRQHU
DY�1�JMHQVWDQGHU��1%��3HUPXWDVMRQHU HU�NRPELQDVMRQHU�GHU�
UHNNHI¡OJHQ�WHOOHU��GYV��GHU�UHNNHQ���������z UHNNHQ���������

� (NVHPSHO��)RU�1� ���HU�1�� ���u ��u �� ����RJ�JLU«

�������������������������������������������������������

0HQ�«�KYRUGDQ�KDU�YL�IRUPXOHUW�DW�GHW�EOLU�1�IDNXOWHW�"""��
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,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

20�20�±± c�)RUPXOHUH�.RPELQDWRULVNH�/¡VQLQJHUc�)RUPXOHUH�.RPELQDWRULVNH�/¡VQLQJHU

� 7HQN�Sn�GHW�VOLN��'X�KDU�1�WRPPH�ERNVHU��HOOHU�SODVVHU��YHG�VLGHQ�DY�

KYHUDQGUH�RJ�1�IRWEDOOHU�QXPPHUHUW�IUD���WLO�1��

� 1nU�WDU�YL���EDOO�DY�1�EDOOHU�RJ�SXWWHU�GHQ�L�GHQ�I¡UVWH�ERNVHQ�HOOHU�SODVVHQ�

9L�NXQQH�YDOJW�EDOO�QU����������RJ�RSS�WLO�1�

� 6n�SXWWHU�YL�HQ�EDOO�L�QHVWH�ERNV��0HQ�GD�KDU�YL�NXQ�1���YDOJ�IRUGL���DY�GH�

1�HU�YDOJW�RJ�HU�L�I¡UVWH�ERNV�DOOHUHGH�

� 9nUH�YDOJPXOLJKHWHU�L�GH�WR�I¡UVWH�ERNVHQH�HU�DOWVn�VOLN�DW�YL�KDU�1�

PXOLJKHWHU�L�GHQ�I¡UVWH�ERNVHQ��RJ�IRU�KYHU�EDOO�L�I¡UVWH�ERNVHQ NDQ�YL�YHOJH�

��EODQW�1���UHVWHUHQGH�EDOOHU�

$OWVn�KDU�YL�1�u �1����PXOLJH�NRPELQDVMRQHU�L�GH�WR�I¡UVWH�ERNVHQH«�

� 0HG�VDPPH�ORJLNN��KDU�YL�1�u �1����u �1����u «�u ��u ��u ��PXOLJH�

NRPELQDVMRQHU��VRP�JLU�RVV�1�

� 6H�Qn�Sn�UHNNHI¡OJHQ�YL�KDGGH�JHQHUHUW�IRU�1� ���RJ�1�� ���

� � � � � � � � � � � � � � � � � �

og
� � � 1……

#1 #2 #3 #N

0��1DFL $NN¡N��:��/� 3DJH���

'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�2VOR��1RUZD\

,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

1(67(�*$1*�1(67(�*$1*�±± *HQHUHULQJ*HQHUHULQJ DY�DY�3HUPXWDVMRQHU3HUPXWDVMRQHU

� +YRUGDQ�JHQHUHUH�DOOH�SHUPXWDVMRQHU��RPE\WWLQJHU�HOOHU�
UHNNHI¡OJHU��DY����������������1����L�HW�SURJUDP"
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'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�2VOR��1RUZD\

,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

2%/,*���2%/,*���±± ,QWURGXNVMRQ,QWURGXNVMRQ

� (Q�'URQQLQJ�L�VMDNN�NDQ�VOn�DOOH�EULNNHU�VRP�VWnU�Sn«
VDPPH�UDG�
VDPPH�NRORQQH��

HOOHU�VDPPH�GLDJRQDOHU��GYV��UHWWH�VNUnOLQMHU�«

0��1DFL $NN¡N��:��/� 3DJH���

'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�2VOR��1RUZD\

,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

2%/,*���2%/,*���±± 2SSJDYHQ2SSJDYHQ

� %UXN�SHUPXWDVMRQHU�WLO�n�VNULYH�XW�DOOH�LQWHUHVVDQWH�O¡VQLQJHU�
DY�¶Q¶�GURQQLQJHU�Sn�HW�1�[�1�VMDNNEUHWW�KYRU�LQJHQ�GURQQLQJ�
NDQ�VOn�HQ�DQQHQ�

� 6HU�DW�1 ��KDU���O¡VQLQJ��PHQV�1� ���RJ���LNNH�KDU�O¡VQLQJ��
+YD�PHG�1 ��"
/¡V�RSSJDYHQ�JHQHUHOW��RJ�WHVW�PHG�1 ��

� +YRUIRU�SHUPXWDVMRQHU�
� /D�S>L@�VL�KYLONHQ�NRORQQHQXPPHU��9L�YLO�SODVVHUH�HQ�
GURQQLQJ�L�UDG�QU�¶L¶��'D�VOLSSHU�YL�n�JHQHUHUH�PDQJH�
KnSO¡VH�NRPELQDVMRQHU«

� 9L�HU�LNNH�LQWHUHVVHUW�L�¶Q\H¶�O¡VQLQJHU�VRP�NDQ�ODJHV�IUD�HQ�
DOOHUHGH�SUHVHQWHUW�O¡VQLQJ�YHG�
� n�YLSSH�VMDNNEUHWWHW�UXQGW�RP�HQ�PLGWOLQMH�HOOHU�GLDJRQDO
� URWHUH�EUHWWHW���������HOOHU�����JUDGHU
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'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�2VOR��1RUZD\

,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

2%/,*���2%/,*���±± (Q�O¡VQLQJ�IRU�1� ��(Q�O¡VQLQJ�IRU�1� ��

� +HU�HU�HQ�O¡VQLQJ�IRU�1� ���

0��1DFL $NN¡N��:��/� 3DJH���

'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�2VOR��1RUZD\

,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

2%/,*���2%/,*���±± 5HJOHU�RP�/¡VQLQJHQ5HJOHU�RP�/¡VQLQJHQ

� +XVN�n�IMHUQH GH�O¡VQLQJHU�VRP�EDUH�HU�HQ�VQXLQJ DY�EUHWWHW�
RP�KRULVRQWDO�YHUWLNDO�PLGWOLQMH�HOOHU�URWHULQJ�DY�EUHWWHW�VRP�
L�HNVHPSHOHW�QHGHQIRU�IRU�1� ��«

8WJDQJVO¡VQLQJ ,NNH VQX�RP�YHUWLNDO�PLGWOLQMH�
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0��1DFL $NN¡N��:��/� 3DJH���

'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�2VOR��1RUZD\

,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

2%/,*���2%/,*���±± .RQNXUUDQVHQ«.RQNXUUDQVHQ«

� 1%� .RQNXUUDQVH«

� 7UH�UDVNHVWH ULNWLJH�RJ�YHOVWUXNWXUHUWH O¡VQLQJHU
IRU�1� �����VRP�EDUH�VNULYHU�XW�GH�XOLNH�LQQKROGHQH�DY�S>�@�
IRU�GH�IRUVNMHOOLJH�O¡VQLQJHQH«

� $OOH�WUH�InU�´DQHUNMHQQHOVH´�«�VNULIWOLJ�
� )¡UVWH�InU�L�WLOOHJJ�«�QRH�JDQVNH�JRGW�-
� 1XPPHU�WR�RJ�WUH�InU�L�WLOOHJJ�HQ�SRVH�´7ZLVW´�KYHU«

� 8NH����PDQGDJ�����VHSWHPEHU�������VNDO�GH�WUH�
SUHVHQWHUH��IRUNODUH��VLQH�O¡VQLQJHU�RJ�NM¡UH�GH�Sn�
DXGLWRULHW«

0��1DFL $NN¡N��:��/� 3DJH���

'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�2VOR��1RUZD\

,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

7,//(**�7,//(**�±± 1RWDWHU�IUD�)RUHOHVQLQJHQ���1RWDWHU�IUD�)RUHOHVQLQJHQ���

� 1%� 'LVVH�HU�WLOOHJJVQRWDWHU�IUD�IRUHOHVQLQJHQ��ODJW�YHG�HWWHU
IRUHOHVQLQJHQ«

7HVW��NDOO�UHNXUVLYW
RJ�UHWXUQ�WLO�VOXWW�+DOH�UHNXUVMRQ�

YRLG�UIXQN�������
^ ���*M¡U�QRH�I¡UVW���
���
����UIXQN��������

`
7HVW�RJ�NDOO�UHNXUVLYW�����

RJ�UHWXUQ�HWWHU�GX�KDU
JMRUW�QRH�WLO�VOXWW�

+RGH�UHNXUVMRQ�
YRLG�UIXQN�������
^ ����UIXQN��������
���
���*M¡U�QRH�VLVW���

`



13

0��1DFL $NN¡N��:��/� 3DJH���

'HSDUWPHQW�RI�,QIRUPDWLFV��8QLYHUVLW\�RI�2VOR��1RUZD\

,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

7,//(**�7,//(**�±± 1RWDWHU�IUD�)RUHOHVQLQJHQ���1RWDWHU�IUD�)RUHOHVQLQJHQ���

� 1%� 'LVVH�HU�WLOOHJJVQRWDWHU�IUD�IRUHOHVQLQJHQ��ODJW�YHG�
HWWHU IRUHOHVQLQJHQ«

� +XVN�DW�SHUPXWDVMRQHU HU�NRPELQDVMRQHU�GHU�
UHNNHI¡OJHQ�HU�YLNWLJ��(NV���UHNNHQ���������z UHNNHQ�������
���VRP�HU�WR�SHUPXWDVMRQHU�DY�WDOOPHQJGHQ�^�������`��

� (Q�DQQHQ�GHILQLVMRQ�HU�DW�SHUPXWDVMRQHU�HU�JMHQRUGQLQJHU
DY�HQ�UHNNH�

(NVHPSHOYLV�YLO�PHQJGHQ�^�������`�NDQ�JMHQRUGQHV�IRU�n�JL���� ��
UHNNHU�PHG�GLVWLQNWH�RUGQLQJHU��UHNNHI¡OJHU��

>�������@���>��������@� >���������@���>��������@� >��������@���>�������@


