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� /D�RVV�VH�Sn�HQ�PXOLJ�DOJRULWPH�VRP�WLOODWHU�UHNXUVMRQ�

������� ������� ������� �������
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������� ������� ������� ���
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%\WW�VLVWH�PHG�QHVW�VLVWH��L�RJ�L���� �������
%\WW��L���WH RJ�LWH SODVV� �������
%\WW�VLVWH�PHG�QHVW�VLVWH��L�RJ�L���� �������
���

%\WW�VLVWH�PHG�QHVW�VLVWH��L�RJ�L���� �������
LL� �VLVWH�SODVV�L�RULJLQDOH�UHNNHQ� �������
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3(5087$6-21(5�3(5087$6-21(5�±± *HQHUHULQJ�DY�3HUPXWDVMRQHU���*HQHUHULQJ�DY�3HUPXWDVMRQHU���

� +YRUGDQ�JHQHUHUH�DOOH�SHUPXWDVMRQHU��RPE\WWLQJHU�HOOHU�
UHNNHI¡OJHU��DY����������������1���"
� ,QLWLHU HQ�DUUD\ S>�@�PHG��SODVV�IRU�1��LQGHNV� �������«��1���
� (W�NDOO�Sn�SHUPXWHU�L� VNDO�ODJH�DOOH�SHUPXWDVMRQHU�DY�WDOOHQH�
S>L@�������S>1��@�± RJ�YHG�UHWXU�VNDO�S>@�Y UH�VRP�YHG�NDOOHW�

� $QWD�DW�YL�VWnU�Sn�SODVV�QU��L��GHU�L���1�����
� *MHQQRPI¡U �EUXN��IHUGLJ�SHUPXWDVMRQHQ IRU�L��
� %\WW�Vn�XW�QnY UHQGH�HOHPHQW�QU��L�HWWHU�WXU�PHG�HOHPHQW�
N� �L����L����«��1����RJ�IRU�KYHU�VOLN�RPE\WWLQJ��SHUPXWHU�
UHNXUVLYW�UHVWHQ�WLO�K¡\UH��GYV��NDOO�SHUPXWHU��N�����

p[ ] : p0 p1 p2 pi pi+1 pi+2 pN-1

� 5HHWDEOHU S>@��6NLIW�URWHU�DOOH�
HOHPHQWHQH�L����«��1���V\NOLVN�HWW�
KDNN�WLO�YHQVWUH��6(�2*6c�1(67(�
6,'(���

3

L��

3

L��

��� 3

1��

���
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.2'(�.2'(�±± IRU�*HQHUHULQJ�DY�3HUPXWDVMRQHUIRU�*HQHUHULQJ�DY�3HUPXWDVMRQHU

class Perm
{ int [] p ;

int n;

Perm(int num)
{ // Konstruktor: initier p og

// start permutasjonen
n = num;
p = new int[n];
for (int i = 0; i < n ; i++)

p[i] = i;
}
void roterVenstre(int i)
{ // syklisk roter p[i..n-1] en

//plass til venstre
int x,k;
x = p[i];
for (k= i+1; k < n; k++)

p[k-1] = p[k];
p[n-1] = x;

}
void bytt(int i, int j)
{ // bytt om p[i] og p[j]

int t = p[i];
p[i]=p[j];
p[j] = t;

}

final void permuter (int i)
{ // Finn neste permutasjon og

// kall "brukPerm().
// N.B. Permutasjonene startes
// ved kallet: permuter(0);

if (i == n-1)
brukPerm();

else
{ permuter(i+1);
for (int t = i+1; t < n; t++)
{ bytt (i,t);
permuter(i+1);
}
roterVenstre(i);

}
}

void brukPerm ()
{ // Standard bruk ikke definert.

// Byttes ut i subklasse. 
// NB! Skriv ut permutasjonen
// hvis n < 5! Det kan fort bli
// alt for mye å skrive!

}
}
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3(5087$6-21(5�3(5087$6-21(5�±± )RUNODULQJ�DY�3URJUDPPHWV�9LUNHPnWH)RUNODULQJ�DY�3URJUDPPHWV�9LUNHPnWH

SHUPXWHU��L��
3HUPXWHUHU I¡UVW�UHVWHQ��GYV��DOW�Sn�SODVV�L���RJ�K¡\UHRYHU«

� 6NLIWHU�Vn�XW��HWWHU�WXU��LQQKROGHW�DY�GHW�L¶WH HOHPHQWHW�PHG�GHW�
VRP�VWnU�Sn�SODVVHQH�L����L����«��1���

� )RU�KYHU�VOLN�E\WWLQJ��SHUPXWHUHU UHVWHQ�DY�DUUD\¶HQ K¡\UHRYHU
± GYV��DOW�Sn�SODVV�L���RJ�K¡\UHRYHU�

� 1%��1��¶WH�NRPPHU�IRUDQ��WLO�YHQVWUH�IRU��L¶WH HOHPHQW��WLO�VOXWW��
VRP�JM¡U�DW�VNLIW�URWHULQJ��WLO�YHQVWUH�EOLU�Q¡GYHQGLJ��VH�QHVWH�
VLGH��

0 1 2 … i+1 i i+2 … N-1N-2

NB! plassene byttes ved permuter(i)

p[] : 0 1 2 … i i+1 i+2 … N-1N-2

a) permuter (i) b) permuter (i+1)
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3(5087$6-21(5�3(5087$6-21(5�±± (WWHU�2PE\WWLQJHU«(WWHU�2PE\WWLQJHU«

SHUPXWHU��L�

� � � « L�� L L�� « 1��1��

� � � « L�� L L�� « 1��1��L��

� � � « L�� L L�� « 1��1��L��

� � � « 1�� L L�� « 1��L��

� � � « L L� L�� « 1��1��

(WWHU�KYHUW�«

%\WW�WLOEDNH�«

1%��1%��+YRUGDQ�E\WWH"�)RUVLNWLJ�PHG�´E\WW´�DOJRULWPHU«
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.2'(����.2'(����±± ,PSOHPHQWDVMRQ�DY�,PSOHPHQWDVMRQ�DY�EUXN3HUPEUXN3HUP L�3HUPL�3HUP��VXENODVVHUVXENODVVHU

public class PermProg
{ // start program: >java PermProg 'n’

public static void main (String [] args)
{ if (args.length < 2)

System.out.println(" Riktig bruk: >java PermProg {A|B} n");
else if (args[0].equals("A") )

new APerm (Integer.parseInt(args[1])).permuter (0);
else  if (args[0].equals("B") )

new BPerm (Integer.parseInt(args[1])).permuter (0);
else System.out.println ("Gal første parameter");

}
}

class APerm extends Perm
{ APerm(int n) { super(n); }

void brukPerm()
{ // skriv ut permutasjonene

for (int i = 0; i < n; i++)
System.out.print  (p[i]);

System.out.println();
}

}

// FORTESSETTER NESTE SIDE…

0��1DFL $NN¡N��:��/� 3DJH���

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

,1)��� ± $OJRULWKPV�	�'DWD�6WUXFWXUHV

.2'(����.2'(����±± ,PSOHPHQWDVMRQ�DY�,PSOHPHQWDVMRQ�DY�EUXN3HUPEUXN3HUP L�3HUPL�3HUP��VXENODVVHUVXENODVVHU

class BPerm extends Perm
{ int t = 1;

int nfak;

int fak (int i) 
{if (i == 1 ) return 1; else return i * fak(i-1);}

BPerm(int n) { super(n); nfak = fak(n);}

void brukPerm()
{ // skriv ut en teller hver for hver 100 000 permutasjon og til sist

if ( (t % 100000)== 0 )
System.out.print  ("\r Permutasjon: " + t);

if (t == nfak )
System.out.println  ("\r Permutasjon: " + t);

t++;
}

}
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.2'(�.2'(�±± 7RONLQJ7RONLQJ

final void permuter (int i)
{ // Finn neste permutasjon og

// kall "brukPerm().
// N.B. Permutasjonene startes
// ved kallet: permuter(0);

if (i == n-1)
brukPerm();

else
{ permuter(i+1);

for (int t = i+1; t < n; t++)
{ bytt (i,t);

permuter(i+1);
}
roterVenstre(i);

}
}
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� 9L�YLO�ILQQH�XWWU\NN�IRU�KYRUGDQ�NM¡UHWLGHQ�¡NHU�PHG�Q�
GHU�Q  �'DWDPHQJGHQ�LQQ�WLO�DOJRULWPHQ�HOOHU�PnO�IRU�
VW¡UUHOVHQ�DY�SUREOHPHW�± I��HNV��´DQWDOO�E\HU�VRP�VNDO�
EHV¡NHV´�HOOHU�´DQWDOO�GDWDEDVH�UHFRUGV�VRP�VNDO�VRUWHUHV´���

� +YD�PnOHU�YL"
� *MHQQRPVQLWWOLJ�WLGVIRUEUXN
� ¶9HUVWH�WLOIHOOH¶�WLGVIRUEUXN

� $OWHUQDWLYHU��
� 7D�WLGHQ��VH�SURJUDPPHW 7DWLG�MDYD��IRU�XOLNH�YHUGLHU�DY�1
� 7HOOH�DQWDOO�HOHPHQW UH�RSHUDVMRQHU
� )LQQH�HQNHO�IXQNVMRQ�I�Q��VRP�YRNVHU�¶Sn�VDPPH�PnWH¶�VRP
HNVHNYHULQJVWLGHQ WLO�SURJUDPPHW

� 'HW�VRP�Q\WWHU�PHVW�HU�DOWHUQDWLY���RJ�¶YHUVWH�WLOIHOOH¶�
DQDO\VH
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/D�7�Q��Y UH�SURJUDPPHWV�NM¡UHWLG���

� 7�Q�� �2�I�Q���KYLV�GHW�ILQQHV�SRVLWLYH�NRQVWDQWHU�F RJ�Q
�

VOLN�DW�7�Q��d F�I�Q��QnU�Q�t Q
�

2��OHVHV�VWRU�2 RJ�IRUVWnHV�VRP�´L�VW¡UUHOVHVRUGHQ´��HU
HQ�¡YUH�JUHQVH IRU�NM¡UHWLGHQ

� 7�Q�� �:�I�Q���KYLV�GHW�ILQQHV�SRVLWLYH�NRQVWDQWHU�F RJ�Q
�

VOLN�DW�7�Q��t F�I�Q��QnU�Q�t Q
�

: �OHVHV�RPHJD RJ�IRUVWnHV�RJVn�VRP�´VW¡UUHOVHVRUGHQ´�
HU�HQ�QHGUH�JUHQVH IRU�NM¡UHWLGHQ

� 7�Q�� �4�I�Q���KYLV�RJ�EDUH�KYLV
7�Q�� 2�I�Q���RJ 7�Q�� �:�I�Q��
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� 2�I�Q���HU�RYHUOHJHQW�PHVW�EUXNW�

� 3UREOHPHW�HU�n�ILQQH�I�Q��¶VRP�HU�PLQVW�PXOLJ¶��GYV��
Q UPHUH�UHHOOH�NM¡UHWLGHQ�RYHQIUD�

� 9L�IRUNRUWHU�IRUHQNOHU��IXQNVMRQHQ�± RJ�WDU�PHG�EDUH�GHW�
OHGGHW��XWHQ�NRQVWDQW�IRUDQ��VRP�YLO�GRPLQHUH�QnU�¶Q¶�EOLU�
VWRU�� HNV�

� (QNHO�IRU�O¡NNH�
7�Q��HU�2�Q���GYV��7�Q�� �F

�

Q�F
���

RJ�I�Q�� �Q

� 'REEHOW�IRU�O¡NNH�
7�Q��HU�2�Q����GYV��7�Q�� �F

�

Q���F
�

Q�F
��

RJ�I�Q�� �Q�
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I�Q��I�Q��±± 'H�9DQOLJVWH�)XQNVMRQHU'H�9DQOLJVWH�)XQNVMRQHU

.RQVWDQW�

/RJDULWPLVNORJ�Q

/LQH UQ

"Q�ORJ�Q

.YDGUDWLVNQ�

.XELVNQ�

(NVSRQHQVLHOO�Q���Q�

Q�� ���[���[���[�����[�Q����
9RNVHU�PHJHW UDVNW�

3RO\QRPLVN
WLG

I�Q� 1DYQ

5DVNHUH
YRNVHQGH
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7�Q��7�Q��±± (NVHPSHO�$OJRULWPHU(NVHPSHO�$OJRULWPHU

E� $OJRULWPH��
7�Q��HU�2�Q���GYV��7�Q�� �F

�

Q�F
��

� RJ�I�Q�� �Q

$OJRULWPH��� VXP1)¡UVWH7DOO��Q��
,QSXW� Q
2XWSXW� 7KH�VXP�RI��������Q
VXP� ��
IRU�L� ���WR��Q�GR
VXP� ��VXP���L

UHWXUQ�VXP

$OJRULWPH��� VXP1)¡UVWH7DOO��Q��
,QSXW� Q
2XWSXW� 7KH�VXP�RI����������������Q
UHWXUQ�Q�Q�����

D� $OJRULWPH��
7�Q��HU�2�����GYV��7�Q�� �F

�

� RJ�I�Q�� ��
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7�Q��7�Q��±± 'REOH�/¡NNHU'REOH�/¡NNHU

��������
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