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1 * 50 10 15 3
+ 35 7 12 2.4
2 - 40 8 12 24
C 14 2.8 12 24

0O A1 00000

O
| R1 R2 | R3] R4 [R5] R6 |R7T[R8] R9 [RIO|RII|
left 111 1,12,15 2 3 [4381013] 5 6 714 ] 911 [ 16 [ 17
minTc rll 1 2 3 181013 | 5 [6,1215] 7 [ 17 [ 49,11 | 14 | 16
color r11 1 2 3 ] 4810 | 5 61215 7 [ 17 [911,13]| 14 | 16
merge 1f 111 [| 1,12,15 2 3 [ 4813 | 5] 610 | 7 [ 14 | 911 [ 16 | 17
merge mix r11 || 1,12,15 | 6,11,13 [ 9,10 | 438 2 3 5 7 14 17 | 16
merge frr11 || 1,12,15 | 4,8,11,13 | 6,10 2 3 5 [ 14 17 | 16
parallel if r11 | 1,12,15 2 3 4,8 5 611,13 7 [ 17 | 9,10 [ 14 | 16
parallel mix r11 | 1,12,15 2 3 4,8 5 611,13 7 | 17 | 9,10 | 14 | 16
parallel fr r11 | 1,12,15 2 3 4,8 5 611,13 7 | 17 | 9,10 | 14 | 16
change r11 | 1,12,15 2 3 8 5 611,13 7 [417] 9,10 [ 14 | 16

0 A.2: Defferential Equation 000000000

H F1(typel) ‘ F2(typel) ‘ F3(type2) ‘
left r11 1,3,6 2,4 5,7,8,9,10
minTec rll 1,3,6 2.4 5,7,8,9,10
color r1l 1,3 2,4.,6 5,7,8,9,10
merge rf r1l 1,4,6 2,3 5,7,8,9,10
merge mix rll 1,3 2,4.6 5,7,8,9,10
merge fr r11 1,3 2,4.6 5,7,8,9,10
parallel rf r11 1,4,6 2,3 5,7,8,9,10
parallel mix r11 1,4,6 2,3 5,7,8,9,10
parallel fr r11 1,4,6 2,3 5,7,8,9,10
change r11 1,4,6 2,3 5,7,8,9,10

0 A.3: Defferential Equation0 0 000000
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H R1 \ R2 \ R3 \ R4 \ R5 \ R6 R7 RS ‘
left r13 13,18 6,9,12, 7,20 5,15,21 11,22 3,17,23 4,24 8,10,25
14,16,19
left r14 13,18 6,9,12, 7,20 5,15,21 11,22 3,17.23 4,24 8,10,25
14,16,19
minTc rl3 9,15,20 13,18 721 11,22 17,24 1 12,325 | 810,12,23
minTc r14 17,23 14,22 2,6 11,20 4,16 1,10,21 7,24 3,12,13,19
color r13 611,190 | 1,8,13,24 | 514,22 | 3,9,15,25 | 7,20 16,17 1,23 10,18
merge rf r16 1,21 2,23 3,12,13 4,24 5,18 6,14,19 7,20 8,11
merge mix rl4 1,10,23 2,22 3,9,15,25 4,16 5,18 6,11 7,21 8,13,24
merge fr r16 1,2,3 4 5,6 8,11,19 7,24 9,18 10,15,23 17,25
parallel rf r13 1,2,3,8,23 9,18 13,22 4,25 5,15,16 | 6,10,14,19 7,20 11,12,21
parallel rf r14 9,18 12,19 7,20 15,5,21 | 14,10,22 17,23 4,24 8,11,25
parallel mix r14 13,18 19 7,20 1,2,21 10,22 4,23 5,8,15,24 3,17,25
parallel fr r14 13,18 12,19 9,15,20 7,21 11,22 3,17,23 8,10,14,24 4,25
change r14 10,18 8,12,19 7,20 9,15,21 5,14,22 3,17,23 4,24 11,25
H R9 \ R10 \ R11 \ R12 \ R13 \ R14 R15 R16 ‘
left r13 1,2 26 27 28 29
left r14 1 2 26 27 28 29
minTc r13 5,6,14, 26 27 28 29
16,19
minTc r14 5,18 8,9,15,25 26 27 28 29
color r13 2,12,21 26 27 28 29
merge rf r16 9,15 10,25 22 16,17 26 27 28 29
merge mix rl4 17,19 12,14,20 26 27 28 29
merge fr r16 12,21 13,16 14,20 22 26 27 28 29
parallel rf r13 17,24 26 27 28 29
parallel rf r14 1,2,6 3,13,16 26 27 28 29
parallel mix r14 || 6,9,12,14 11,16 26 27 28 29
parallel fr r14 5,6 1,2,16 26 27 28 29
change r14 1,2,6 13,16 26 27 28 29

O A.4: Jaumann Wave Filter OO OO QO QOO QOQO
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| Fi(typel) | F2(type2) | F3(type2)
left r13 8,9,12,14 | 1,2,3.4,5,6,7,10,11,13,16 15,17
left r14 8,9,12,14 | 1,2,3.4,5,6,7,10,11,13,16 15,17
minTec rl13 8,9,12,14 1,2,3,5,7,13.17 4,6,10,11,15,16
minTc r14 8,9,12,14 1,2,4,6,10,15 3,5,7,11,13,16,17
color r13 8,9,12,14 1,2,3,5,15,16,17 4,6,7,10,11,13
greedy rf r16 8,9,12,14 3,4,5,7,10,11,13,16 1,2,6,15,17
greedy mix r14 || 8,9,12,14 1,2,3,5,6,15,17 4,7,10,11,13,16
greedy fr r16 8,9,12,14 | 1,2,3,5,6,7,10,11,13,16,17 4,15
parallel rf r13 || 8,9,12,14 | 1,2,3,4,5,6,7,10,11,13,16 15,17
parallel rf r14 || 8,9,12,14 1,5,6,10,15,17 2,3,4,7,11,13,16
parallel mix r14 || 8,9,12,14 1,3,5,10,11,13,15,17 2,4,6,7,16
parallel fr r14 || 8,9,12,14 1,3,5,7,11,17 2,4,6,10,13,15,16
change r14 8,9,12,14 1,2,4,5,6,7,11,13,16 3,10,15,17

O A.5: Jaumann Wave Filter OO0 OO0 QOO0 0O O
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H R1 R2 R3 \ R4 \ R5 \ R6 \ R7 \ RS \ R9 \ R10 ‘
left 19 3,35, 1,2, 6,7,9, 32,38, | 31,39, | 16,18, | 13,34, | 24,2,5 8,12, | 20,22,
4,5, 10,11, 19,21, 41 26,27, | 15,17, | 23,29,
14,36 30,37 28,40 42 43 44
left r20 3,35, 1,2, 6,7,9, 32,38, | 31,39, | 16,18, | 13,34, | 24,2,5 8,12, | 20,22,
4,5, 10,11, 19,21, 41 26,27, | 15,17, | 23,44
14,36 30,37 28,40 42 43
minTc r19 4,11,13,16, | 2.8, 25,26, 5,15, 1,12 | 33,34, 38 31,39 9,19, 3,35
18,21,23, | 14,17, 27,36 20,29, 41 43
28,30,40 22,42 44
minTc r20 31 14,38 12,16, 19,24, | 33,34, | 30,35 | 3,21, 4,7, 1,2, 9,10,
22,28, 27,44 37 23,43 13,32 5 26,41
42 39
color r19 38 15,20, 24,5, 31,36 3,6, 7,25, | 13,24, 1,8, 10,19, | 9,12,
23,33, | 11,16,22, 18,21, 44 26,27, 29,40 32 17,42
37 30,39 28,43 34,41
parallel rf r19 14,35 11,12, 31,37 3,38, 4.5, 6,17, 7,10, | 8,15,16, | 2,30, 9,19,
21,25, 13,22, | 18,40 | 24,26, | 20,21, 3443 | 27,44
36 32,39 41 28,42
parallel rf r20 14,35 11,15, 31,37 3,38 | 26,39 | 6,40 9,10, | 8,16,17, | 2,32, | 7,12,
20,33, 19,41 22,28, 34,43 | 24,27,
36 29,42 44
change r20 14,35 11,15, 31,37 3,38 7,18, | 6,16, | 9,10, 8,17, 2,34, | 12,24,
20,33 26,28, 40 19,32, 22,29 43 27,44
36 39 41
[ Rl [ Ri2 R13 [ R14 [ R15 | R16 | R17 [ RI18 [ R19 | R20 |
left r19 33 45 46 47 48 49 50 51 52
left r20 29 33 45 46 47 48 49 50 51 52
minTc r19 6,7, 45 46 47 48 49 50 51 52
10,24,
32,37
minTc r20 6,17, 8,11, 45 46 47 48 49 50 51 52
18,25, 15,20,
36 29,40
color r19 14,35 45 46 47 48 49 50 51 52
parallel rf r19 1,23, 45 46 47 48 49 50 51 52
33
parallel rf r20 14, 5,13, 45 46 47 48 49 50 o1 52
23 18,21,
25,30
change rf r20 1.4, 5,13, 45 46 47 48 49 50 51 52
23,30 21,25

O A.6: Elliptic Wave Filter 000000000
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H Fl(typel) ‘ F2(typel) ‘ F3(type2) ‘ F4(type2) ‘ F5(type2) ‘
left 119 4717,30 | 13,20,25,32 1,2,3,5,6,9,10, 8,11,14,22,24, 93,29,31,34
12,15,16,18,19,21 26,27,28,33
left r20 4,7,17,30 | 13,20,25,32 1,2,3,5,6,9,10, 8,11,14,22,24, 23,29,31,34
12,15,16,18,19,21 26,27,28,33
minTe 19 | 4,7,17.30 | 13,20,25,32 | 1,10,12,14,16,18,19.21, 268,011, 3.5.28 31
22,23,24,26,29,33 15,27,34
minTc 120 || 4,7,17,30 | 13,20,25.32 | 5,6,12,24,28,29,31,33 11,14,18,19, | 1,2,3,8,9,10,15,
92.93.97.34 16,21,26
color r19 4,7,20,30 | 13,17,25,32 | 12,14,15,23,26,27,28,31, | 2,3,5,6,11,16,18, 1,8,9,10,19,29
33 21,22,24,34
parallel tf 119 || 4,7,20,30 | 13,17,25,32 | 1,3,5,9,10,18,22.26, | 6,8,11,12,14,15, | 2,23,29,31,34
27 16,19,21,24,28,33
parallel rf r20 || 4,7,20,30 | 13,17,25,32 | 1,12,16,22,23,24,26,28, 8,11,14,33,34 2,3,5,6,9,10,15,
29 18.19,21,27,31
change 120 || 4,17,25,30 | 7,13,20,32 | 1,12,16,22,23,24,26,28, | 8,11,14,33.34 | 2,3,5,6,9,10,15,
29 18.19,21,27,31

0 A.7: Elliptic Wave Filter 00000000
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