Permutation from Swapplng (1/4)

e Recursive
1 + permutations of {2, 3, 4} ~~_
2 + permutations of {1, 3, 4}«
3 + permutations of {2, 1, 4}\
4 + permutations of {2, 3, l}\ .

for (i=0; i<n; i++) a[i] = i+1; \\ ‘\

permutation(a, 0, n-1); \
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void permutation(int perm[], int start, int end) { ‘\
if (start == end) printPerm(perm, end+1); : Y
1
I
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for (int i=start; i<=end; i++) {

|

swap(&perm|[start], &perml[i]);

permutation(perm, start+1, end); \ 4
swap(&perm[start], &perm[i]); “w) 4
} s |
} 4 1 2 3

Permutation from Swapping (2/4)

e [terative
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Permutation from Swapping (2/4)

e [terative
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Permutation from Swapping (2/4)

e [terative
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Permutation from Swapping (2/4)

° Iteratlve ,,,,,, e
1 234-->1 2 3 4-->12134--1

§|>4 o 1

32 34-->1234-->13
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Permutation from Swapping (2/4)

e [terative e
00 ;1234——>1 213 4-->1234-->1234
01 1243
10 ;13234-->1;2§3 4-->13.24--»1324
21  1234->12834—1432—1423
00 1 23 4—>21374-->2 11374-->2 1 3 4}
| I 2413
00 (1,234—31214-->321{4-->321 4
01 1234—3214-->32{14—324 1
| Fh? T 3124
. 3142
3412
21 i1 234—32114—3412—3421
T Tt M 4231

Permutation from Swapping (3/4)

e counting up
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Permutation from Swapping (3/4)

e counting up
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Permutation from Swapping (3/4)

e counting up
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Permutation from Swapping (3/4)
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Permutation from Swapping (3/4)

e counting up
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Permutation from Swapping (3/4)
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n-layer for Loop Implementation

intil, i2,i3, i4;
for (i1=1; i1<=4; i1++) {
for (i2=1; i2<=4; i2++) {
if (i2 ==11) continue;
for (13=1; i3<=4; i3++) {
if ((1I3==i2)||(i3==i1)) continue;
for (i4=1; i4<=4; i4++) {
if ((14==i3)||(i4==i2)||(i4==i1)) continue;
printf("%d %d %d %d\n", i1, i2, i3, i4);
}

}
}

} >

This is a quick implementation but NOT scalable:
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2-layer for loop Implementation

e Consider this simplified loop without collision constraints

intil, i2, i3, i4; Lia]i2]i3] i4]

for (i1=1; il<=4; i1++) { 1 1 1 1

for (i2=1; i2<=4; i2++) { 1 1 1 2

for (i3=1; i3<=4; i3++) { 1 1 1 3

for (i4=1; i4<=4; i4++) { 1 1 1 4
printf("%d %d %d %d\n",

i1, 2, i3, i4); i 1 § ;

\ } 1 1 2 3

} 1 1 2 4

1 1 3 1

}

e |s there other scalable program structure to generate
the same (i1, i2, i3, i4) sequence? yes
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Equivalent 2-layer for loop

index

void nextIndex(int index[], int n) {

d ne (1111
for (i=n-1; i>0; i--) i 1 1 g
if (index[i]<n) 1 1 1 4
{ index[i]++; return; } 1 1 2 1
else
index[i] = 1; i i g g
index[0]++; 1 1 2 4
} 1 1 3 1
int index[4], n=4;
for (i=0; i<n; i++)
Scalable index[i] = 1

for (; index[0]<=n; nextindex(index, n))
printArray(index, n);
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2-layer for loop for Permutation

index |

(2 [3]4]

1
1
1
1
1
1
2
2
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