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18 v
20 v
24 v

29 vV

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)
13,29 (16)
19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 vV

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

4-60



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 vV

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

25,29 (4)

4-61



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

25,29 (4)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

15,31 (16)

4-62



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

25,29 (4)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

15,31 (16)

23,31 (8)

4-63



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

25,29 (4)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

15,31 (16)

23,31 (8)
27,31 (4)

4-64



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

25,29 (4)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

15,31 (16)

23,31 (8)
27,31 (4)
29,31 (2)

4-65



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

25,29 (4)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

15,31 (16)
23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4)



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

25,29 (4)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

15,31 (16)
23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4)
17,19,25,27 (2,8)

4-67



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

v

v

v

25,29 (4)

15,31 (16)
23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4)
17,19,25,27 (2,8)

4-68



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

v

v

v

2529 (4) v

15,31 (16)
23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4)
17,19,25,27 (2,8)
17,21,25,29 (4,8)

4-69



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

N XXX

2529 (4) v

15,31 (16)
23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4)
17,19,25,27 (2,8)
17,21,25,29 (4,8)

4-70



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

NN XXX

2529 (4) v

15,31 (16)
23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4)
17,19,25,27 (2,8)
17,21,25,29 (4,8)

4-71



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

SN XXX X

2529 (4) v

15,31 (16)
23,31 (8)
27,31 (4)
2931 (2) v

17,19,21,23 (2,4)
17,19,25,27 (2,8)
17,21,25,29 (4,8)

13,15,29,31 (2,16)

4-72



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

SN XX XX

2529 (4) v

15,31 (16) v/
23,31 (8)
27,31 (4)
2931 (2) v

17,19,21,23 (2,4)
17,19,25,27 (2,8)
17,21,25,29 (4,8)

13,15,29,31 (2,16)

4-73



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1. v
2 v
12 v
17 v
18 v
20 v
24 v

29 v
31 vV

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

SN XX XX

2529 (4) v

15,31 (16) v/
23,31 (8)

27,31 (4)
2931 (2) v

17,19,21,23 (2,4)
17,19,25,27 (2,8)
17,21,25,29 (4,8)

13,15,29,31 (2,16)
19,23,27,31 (4,8)

4-74



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

SN XX XX

2529 (4) v

15,31 (16) v/
23.31(8)
27,31 (4)
2931 (2) v

17,19,21,23 (2,4)
17,19,25,27 (2,8)
17,21,25,29 (4,8)

13,15,29,31 (2,16)
19,23,27,31 (4,8)

4-75



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

SN XX XX

2529 (4) v

15,31 (16) v/
23.31(8)
27,31 (4)
2931 (2) v

17,19,21,23 (2,4)
17,19,25,27 (2,8)
17,21,25,29 (4,8)

13,15,29,31 (2,16)
19,23,27,31 (4,8)
21,23,29,31 (2,8)

4-76



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

SN XX XX

2529 (4) v

15,31 (16) v/
23.31(8)
27,31 (4)
2931 (2) v

17,19,21,23 (2,4)
17,19,25,27 (2,8)
17,21,25,29 (4,8)

13,15,29,31 (2,16)
19,23,27,31 (4,8)
21,23,29,31 (2,8)
2527,29,31 (2,4)

4-77



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

AN

13,15 (2)
13,29 (16)
19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

SN XX XX

2529 (4) v

15,31 (16) v/
23.31(8)
27,31 (4)
2031(2) v

17,19,21,23 (2,4) v
17,19,25,27 (2,8)
17,21,25,29 (4,8)

13,15,29,31 (2,16)
19,23,27,31 (4,8)
21,23,29,31 (2,8)
25272931 (2,4)

17,19,21,23,25,27,29,31 (2,4,8)

4-78



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

SN XX XX

25,29 (4)

v

15,31 (16) v/

23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4
17,19,25,27 (2,8

v
v
v

)
)

17,21,25,29 (4,8)

13,15,29,31 (2,16)

19,23,27,31 (4,8)
21,23,29,31 (2,8)
2527.29,31 (2,4)

17,19,21,23,25,27,29,31 (2,4,8)

v
v

v
v

4-79



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN

SN XX XX

25,29 (4)

v

15,31 (16) v/

23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4
17,19,25,27 (2,8

v
v
v

)
)

17,21,25,29 (4,8)

13,15,29,31 (2,16)

19,23,27,31 (4,8)
21,23,29,31 (2,8)
2527.29,31 (2,4)

17,19,21,23,25,27,29,31 (2,4,8)

v
v
v

v
v

v

4-80



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN NI N N NV U VR LU N N N

25,29 (4)

v

15,31 (16) v/

23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4
17,19,25,27 (2,8

v
v
v

)
)

17,21,25,29 (4,8)

v
v
v

13,15,29,31 (2,16) B
19,23,27,31 (4,8)
21,23,29,31 (2,8)
2527,29,31 (2,4)

v
v

v

UWXyz

10001 (17)
10011 (19)
10101 (21)
10111 (23)
11001 (25)
11011 (27)
11101 (29)
11111 (31)

17,19,21,23,25,27,29,31 (2,4,8) A

4-81



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

H

@

AN N N N NI N VR L N N N

25,29 (4)

v

15,31 (16) v/

23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4
17,19,25,27 (2,8

v
v
v

)
)

17,21,25,29 (4,8)

v
v
v

13,15,29,31 (2,16) B
19,23,27,31 (4,8)
21,23,29,31 (2,8)
2527,29,31 (2,4)

v
v

v

UWXyz

10001 (17)
10011 /19)
10101 '21)
10111 (23)
110C1 (25)
11011 (27)
11101 (29)
11111 /(31)

17,19,21,23,25,27,29,31 (2,4,8) A

4-82



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

H

@

AN N N N NI N VR L N N N

25,29 (4)

v

15,31 (16) v/

23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4
17,19,25,27 (2,8

v
v
v

)
)

17,21,25,29 (4,8)

v
v
v

13,15,29,31 (2,16) B
19,23,27,31 (4,8)
21,23,29,31 (2,8)
2527,29,31 (2,4)

v
v

v

A=uz

UWXyz

10001 (17)
10011 /19)
10101 '21)
10111 (23)
110C1 (25)
11011 (27)
11101 (29)
11111 /(31)

17,19,21,23,25,27,29,31 (2,4,8) A

4-83



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1 v 1,17 (16) H
2 v 2,18 (16) G
12 v 12,13 (1) E
17 v 17,19 2) v
18 v 17,21 (4) v
20 v 17,25(8) v
24 vV 18,19 (1) E
13 v 20,21 (1) D
19 v 24,25 (1) €
21 vV 13,15(2)
25 v 13,29 (16) v/
KR 19,23 (4)
23 v 19,27 (8)
27 vV 21,23(2) v
29 v 21,29 (8)
31 vV 2527 (2) v

2529 (4) v A=uz
15,31 (16) v/ B=wxz
2331(8)
2731 (4)
29.31(2) v

17,19,21,23 (2,4)
17,19,25,27 (2,8) v
17,21,25,29 (4,8) v UWXyz

13152931 216) g 91101 (13)
19,23,27,31 (48) v 01111 (19)
21,23,29,31 (2,8) v 11101 (29)
25,27,29,31 (2,4) 11111 (31)

17,19,21,23,25,27,29,31 (2,4,8) A

4-84



f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN NI N N NV U VR LU N N N

2529 (4) vV A=uz
15,31 (16) v/ B=wxz
23,31 (8) C:uwx’y’
27,31 (4) v

29,31 (2) v

17,19,21,23 (2,4) v

17,19,25.27 (2,8) v

17,21,25,29 (4,8) v/

13,15,29,31 (2,16) B

19,23,27,31 (4,8) v UWXYZ
21,23,29,31 (2,8) v 11000 (24)
25,27,29,31 (2,4) 11001 (25)

17,19,21,23,25,27,29,31 (2,4,8) A
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f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN NI N N NV U VR LU N N N

2529 (4) v A=uz
15,31 (16) v/ B=wxz
23,31 (8) C:uwx’y’
27,31 (4) v D=uw’xy’
2931 (2) v

17,19,2123 (2,4) v

17,19,25.27 (2,8) v

17,21,25,29 (4,8) v/

13,15,29,31 (2,16) B

19,23,27,31 (4,8) v UWXYZ
21,23,29,31 (2,8) v 10100 (20)
2527,29,31 (2,4) 10101 (21)

17,19,21,23,25,27,29,31 (2,4,8) A
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f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN NI N N NV U VR LU N N N

2529 (4) v A=uz
15,31 (16) v/ B=wxz
23,31 (8) C:uwx’y’
2731 (4) v D=uw’xy’
29,31 (2) v E=uw'x'y
17,19,2123 (2,4) v

17,19,25.27 (2,8) v

17,21,25,29 (4,8) v/

13,15,29,31 (2,16) B

19,23,27,31 (4,8) v UWXyZ
21,23,29,31 (2,8) v 10010 (18)
25,27,29,31 (2,4) 10011 (19)

17,19,21,23,25,27,29,31 (2,4,8) A
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f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN NI N N NV U VR LU N N N

2529 (4) v A=uz
15,31 (16) v/ B=wxz
23,31 (8) C=uwx'y
27,31 (4) D=uw’xy’
29,31 (2) v E=uw'x'y
17,19,21,23 (2,4) v F=u'wxy
17,19,25,27 (2,8) v

17,21,25,29 (4,8) v

13,15,29,31 (2,16) B

19,23,27,31 (4,8) v UWXYZ
21,23,29,31 (2,8) Vv 01100 (12)
25,27,29,31 (2,4) v 01101 (13)

17,19,21,23,25,27,29,31 (2,4,8) A
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f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN NI N N NV U VR LU N N N

2529 (4) v A=uz
15,31 (16) v/ B=wxz
23,31 (8) C:uwx’y’
27,31 (4) v D=uw’xy’
29,31 (2) v E=uw'x'y
17,19,21,23 (2,4) v/ SR
17.19.25.27 (2.8) v/ G=w'x'yz
17,21,2529 (4,8) v

13,15,29,31 (2,16) B

19,23,27,31 (4,8) v UWXYZ
21,23,29,31 (2,8) v 00010 (2)
25,27,29,31 (2,4) 10010 (18)

17,19,21,23,25,27,29,31 (2,4,8) A
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f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1 v 1,17 (16) H
2 v 2,18 (16) G
12 v 12,13 (1) E
17 v 17,19 2) v
18 v 17,21 (4) v
20 v 17,25(8) v
24 vV 18,19 (1) E
13 v 20,21 (1) D
19 v 24,25 (1) €
21 vV 13,15(2)
25 v 13,29 (16) v/
KR 19,23 (4)
23 v 19,27 (8)
27 vV 21,23(2) v
29 v 21,29 (8)
31 vV 2527 (2) v

2529 (4) v A=uz
15,31 (16) v/ B=wxz
2331(8) v C=uwx’y’
271,31 (4) v D=uw’xy’
2931 (2) v E=uw'x'y
17192123 2,4) v F=u’\’/v>,<y’,
17,19.2527 (2.8) v G=w'x'yz
17.21,25,29 (4,8) v H=wXy'z
13,15,29,31 (2,16) B

19,23,27,31 (4,8) v UwWxyz

21,23,29,31 (2,8) v 00001 (1)
2527,29,31 (24) 10001 (17)

17,19,21,23,25,27,29,31 (2,4,8) A
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f(u,w,xy,2) = £(13,15,17,18,19,20,21,23,25,27,29,31) + 5,(1,2,12,24)

1,17 (16)
2,18 (16)

12,13 (1)
17,19 (2)
17,21 (4)
17,25 (8)
18,19 (1)
20,21 (1)
24,25 (1)

13,15 (2)

13,29 (16)

19,23 (4)
19,27 (8)
21,23 (2)
21,29 (8)
2527 (2)

AN NI N N NV U VR LU N N N

25,29 (4)

15,31 (16) v/

23,31 (8)
27,31 (4)
29,31 (2)

17,19,21,23 (2,4
17,19,25,27 (2,8
17,21,25,29 (4,8)

13,15,29,31 (2,16) B
19,23,27,31 (4,8)
21,23,29,31 (2,8)
2527,29,31 (2,4)

A=uz
B=wxz
C=uwx’y’
D=uw’xy’
= QY
F=u'wxy’
G=w'xX'yz’

I, ,)

H=w'Xy'z

17,19,21,23,25,27,29,31 (2,4,8) A
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EmAoyn prime implicants

essential

13]115|17]18|19]20]21]23]|25]27]29|31

T|IOIM|MOIO|W|>
>
>
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EmAoyn prime implicants

essential

13]115|17]18|19]20]21]23]|25]27]29|31

T|IOIMIMOI0|mI>
>
>

F = uz + wxz + uw’xy’ + uw’x’y .



Binary Decision Diagrams

2.av binary decision diagram opifoupe
KATEUBUVTIKO AKUKAIKO YPAQPO PE PIa apXn
(rooted, directed acyclic graph) o otroiog
EXEI Evav N OUO TEPUATIKOUC KOUouUC TTou
QVTIOTOIXOUV OTO AOYIKO O KOl 0TO AOYIKO 1
KAl £vO OUVOAO aTTO PN TEPMATIKOUC
KOMPBOUC aTro TOUC OTTOIOUC ¢EKIVOUV OUO
OKMEG.
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Binary Decision Diagrams

2TIC OUO AUTEC OKMEC AVTIOTOIXOUV OUO
ouvapTnoeic Fx kail Fx' armmo 1o Bewpnua

TOU Shannon

F (X4, X050y Xiyen i, X ) =
Xi F(Xq,Xo,...,1,..,%) + X' F(X4,X5,...,0,...,X.)
2.€ KOOE KOUPO avTIOTOIXEI IO PHETARBANTN
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Binary Decision Diagrams

‘Eva BDD A£yeTal O1ATETAYUEVO AV OE OAEC TIC
OIadPOUEC HETA OTO YPAPO Ol HETABANTEC
gM@avidovTal TTavTa PE TNV I0Ia gEIpa (X4 < X, <
<X < ... <X,)

‘Eva BDD A&yeTal eAaXIOTOTTOINMEVO QV:

» OEV UTTApXOouUV dUO KOOI TTOU Va avTIoTOIXOUV
oTnVv idla JETABANTA Kal va €XOUV TOUG idloug
UTTOYPAPOUGC

» KAVEVAG KOUPOC dev £xel OUO idIOUC UTTOYPAPOUC
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Binary Decision Diagrams
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Binary Decision Diagrams

0 F =Xx+y
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Binary Decision Diagrams
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Binary Decision Diagrams
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Aladikagia atrAotToinong

s Evwvoupe Toug idloug KOPPOoUGg

¢ Av Kal 0l OUO OKMEC TTOU (PEUYOUV ATTO £Va
KOMRBOo X dgixvouv ToV idlo KOUBO Y, TOTE
A@PAIPOUUE TOV KOPPBO X KAl EVWVOUUE
KaTeuBeiav Tov KOPPO avwTePNS Babuidag pe
TOV Y.

s ETTavaAauavoupue JEXPI VO uNV JTTOPOUUE
VA EVWOOUUE N VA apaIpETOUPE AAAOUC
KOuRBouc.
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Aladikaoia atrAoTroinong
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Aladikaoia atrAoTroinong
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Aladikaoia atrAoTroinong
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Aladikaoia atrAoTroinong
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Aladikaoia atrAoTroinong



Aladikaoia atrAoTroinong
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[Tapaodeiyua

F=AB+ CD
A<B<C<D
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CD

[Tapaodeiyua

I B+ CD

F=AB+ CD
A<B<C<D
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CD

[Tapaodeiyua

)

F=AB+ CD
A<B<C<D
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[Tapaodeiyua

)

F=AB+ CD
A<B<C<D
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[Tapaodeiyua

B+ CD

F=AB+ CD
A<B<C<D
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[Tapaodeiyua

B+ CD

F=AB+ CD
A<B<C<D
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AANO Eva TTAPADEIYUA

F=AB+ CD
A<C<B<D
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AANO Eva TTAPADEIYUA
F=AB+CD
; 1 A<C<B<D
CD B+CD
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AANO Eva TTAPADEIYUA

F=AB+ CD
A<C<B<D
B+ CD

CD




AANO Eva TTAPADEIYUA

F=AB+ CD
A<C<B<D
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AANO Eva TTAPADEIYUA

F=AB+ CD
A<C<B<D
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AANO Eva TTAPADEIYUA

F=AB+ CD
A<C<B<D
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AANO Eva ﬂapdéalvua

F=AB+ CD
A<C<B<D

B+ CD
: G

CD

@ 4-120
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