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Lampiran 1. Perhitungan Matriks Penghematan (Saving Matrix) (Km)

=37+38—-41=07

S(1,2) | =G, 1)+](G,2)—](1,2) S(25) | =J,2) +J(G,5) —J(2,5)
=45+37-08=74 =374+42-06=73
S(,3) | =JG,1)+](G,3)—J(1,3) S(2,6) | =J(6,2)+](G,6) —J(2,6)
=45+37-08=74 =37+54—24=6.7
S(L4) | =JG,1D)+]G,4)—](1,4) S27) | =16, +]G,7) -]
=45+38-38=45 =3.74+3.7-011=729
S(L5) | =J(,1)+](G,5) —J(1,5) S(28) | =J(6,2)+](G,8) —J(2,8)
=45+42—-055=8.15 =37437-03=71
S(1,6) | =J(G,1)+](G,6) —J(1,6) S(29) | =J6,2)+](G,9) —J(2,9)
=45+54—-16=283 =37+53-21=69
S(L7) | =JG,1D)+])(G,7)-]A,7) S(2,10) | = J(G,2) + J(G,10) — J(2,10)
=45+37-17 =65 =374+54—-24=67
S(1,8) | =J(G,1)+](G,8)—J(1,8) S(211) | = J(G,2) +J(G,11) — J(2,11)
=45+4+3.7-0.75=745 =37+35—-0.6=6.6
S(1,9) | =JG,1D)+](G,9—-J(19) S(2,12) | = J(G,2) +J(G,12) — J(2,12)
=45+53—14=84 =37+56—25=68
S(L,10) | =J(G, 1) +J(G,10) —J(1,10) | S(213) | =J(G,2) +J(G,13) — J(2,13)
=45+454—15=84 =374+4-08=69
S(L11) | =JG,D+](G,11) - J(1,11) | S(214) | =J(6,2) +J(G,14) — J(2,14)
=45+35-14=66 =3.7+55—-25=6.7
S(L,12) | =J(G, 1) +](G,12) —J(1,12) | S(215) | =J(G,2) + J(G,15) — J(2,15)
=45+456—15=86 =374+13-127=4
S(L13) | =6, 1D +J(G,13) —J(1,13) | S(216) | = J(G,2) +J(G,16) — J(2,16)
=45+4—-04=8.1 =37451-32=56
S(L14) | = (6, D +J(G,14) —J(1,14) | S@17) | =1(6,2) + (G, 17) — J(2,17)
=45455-15=85 =3743.6-0.7 = 6.6
S(L15) | = (6, D) +J(G,15) —J(1,15) | S(Z218) | =J(G,2) +J(G,18) — J(2,18)
=45+13-13=45 =3.7+3.6 — 0.65 = 6.65
S(1,16) | = j(6, 1) +J(G,16) —J(1,16) | S(219) | =J(G,2) +](G,19) —](2,19)
=45451-17=79 =37+42-2=59
S(L17) | = 16, D) +J(G,17) — J(1,17) SBA4) | =J6,3)+](G,4) —]3B4)
=45+36—-14=67 =37+38—-40=17
S(18) | =6, 1) +J(6,18) —J(1,18) | S(35) | =J(6,3) +J(G,5) —J(3,5)
=45+3.6—15=6.6 =374+42-06=73
S(L19) | = (6,1 +J(6,19) —J(1,19) S$(3.6) | =J(6,3)+J(G,6) —J(3,6)
=45+42-28=59 =374+54—24=67
$(23) | =J(6,2) +J(G,3) = J(2.3) SB7) | =J(6,3) +J(6,7) = J(3,7)
=37437-03=71 =37437-01=73
S(24) | =J6,2) +](G,4) —J(2,4) S3.8) | =J(6,3)+J(G,8) —J(3,8)

=37+37-035=7.05
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S(39) | =J6,3) +J(G,9) —J(3,9) S(4,15) | =J(G,4) +J(G,15) — J(4,15)
=3.7453-21=69 =38+13-46=5
S(3,10) | =J(6,3) +J(G,10) — J(3,10) S(4,16) | =J(G,4) +J(G,16) — J(4,16)
=374+54-24=67 =38+51-36=7.1
SB11) | =J(G,3) +J(G,11) — J(3,11) S417) | =G, +J(G,17) — J(4,17)
=3.7435-0.6 = 6.6 =38+3.6—38=36
S(312) | =J(G,3) +J(G,12) — J(3,12) S(418) | =(G,4) +J(G,18) — J(4,18)
=37456-23=7 =38+3.6—38=36
S(313) | =J(G,3) +J(G,13) — J(3,13) S(419) | =J(G,4) +J(G,19) — J(4,19)
=3744-08=69 =38+4.2—38=42
S(3.14) | =J(G,3) +J(G,14) — J(3,14) 5(56) | =J(G,5 +)(G,6) —](56)
=37+55—-25=67 =42454-2=76
SB3.15) | =J(6,3) +J(G,15) — J(3,15) SG.7) | =JG,5+])6G,7)—](57)
=37+13-13=37 =42437-07=72
S(3,16) | =J(G,3) +J(G,16) —J(3,16) S8 | =J(G,5+](G,8) —](58)
=37+51—-33=55 =42437-018=7.72
S(17) | =J(6,3) +J(G6,17) —J(3,17) SG9) | =JG,5)+]G,9)-]59)
=37+4+36—-07=66 =42+4+53-17=7.8
S(318) | =J(G,3) +J(G,18) — J(3,18) S(510) | =J(G,5) +J(G,10) —J(5,10)
=3.7+3.6 — 0.85 = 6.45 =42+54-19=77
§B19) | =J(6,3)+J(6,19)-J3,19) | SG11) | =J(6,5) +](G,11) —J(511)
=37+42-2=59 =42+435-1=67
S(45) | =J(6,4) +](G,5) — J(45) $(5,12) | =J(G,5)+J(G,12) —](5,12)
=38+4.2—38=4.2 =42+456-22=76
S$(4,6) | =J(6,4) +J(G,6) — J(4,6) S(5,13) | =J(G,5)+J(G,13) —J(5,13)
=38+54—37=64 =4244-05=77
SA7) | =164+, 7) - J(47) S(5,14) | =J(G,5) +J(G,14) —](514)
=38+37—-41=07 =42+455-19=78
S(48) | =J(6,4) +]J(G,8) —J(48) S(515) | =J(G,5)+J(G,15) —J(5,15)
=38+37-38=37 =42413-12=52
S#49) | =16, 4 +]G,9) —J49) 5(5,16) | =J(G,5) +J(G,16) —J(5,16)
=38+53—37=5.3 =42+451-29=64
S(4,10) | = J(G,4) +J(G,10) — J(4,10) S(517) | =J(G,5) +J(G,17) = ](5,17)
=38+54—37=64 =42+436-11=67
S(411) | = (6,4 +J(G, 1) —J@41D) | S(B18) | =]J(G,5) +J(G,18) —J(5,18)
=38+3.5—-38=35 =42+36-11=67
S(412) | = (G, 4) +J(G,12) — J(4,12) S(519) | =J(G,5) +)(G,19) —J(519)
=38+56—-38=56 =42+42-23=61
S(4.13) | =J(G,4) +J(G,13) — J(4,13) 56,7) | =JG,6)+](G,7)—](67)
=38+4-38=4 =54+437-24=67
S(4.14) | = J(G6,4) +J(G,14) — J(4,14) S(68) | =J(G,6)+](G,8) —](68)

=38+55—-38=5.5

=54+37-19=72
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5(6,9) | =J(G,6)+J(G,9) —J(69) S(7,18) | =J(G,7) +J(G,18) — J(7,18)
=5.4+53—0.29 = 10.41 =37+36—-016=7.14
S(6,10) | =J(G,6) +J(G, 10) — J(6,10) S(7,19) | =J(G,7) +J(G,19) — J(7,19)
=54+54—14=094 =37+42-21=58
S(6,11) | =J(G,6) +J(G,11) — J(6,11) S(8,9) | =J(G,8) +J(G,9) —J(89)
=54+35-24=65 =37+53-18=72
S(6,12) | =J(G,6) +J(G,12) — J(6,12) 5(8,10) | =J(G,8) +J(G,10) — J(8,10)
=54+56—04=106 =37+54—-23=68
S(6,13) | =J(G,6) +J(G,13) — J(6,13) S(8,11) | =J(G,8) +J(G, 11) — J(811)
=54+4-19=75 =37+35-08=64
5(6,14) | =J(G,6) +J(G,14) — J(6,14) 5(8,12) | =J(G,8) +J(G,12) — J(8,12)
=5.4+55—0.75 = 10.15 =37+56-19=74
5(6,15) | =J(G,6) +J(G,15) — J(6,15) 5(8,13) | =J(G,8) +J(G,13) — J(8,13)
=54+13—14 = 44 =37+4-05=72
5(6,16) | =J(G,6) +J(G,16) — J(6,16) 5(8,14) | =J(G,8) +J(G, 14) — J(8,14)
=54+51—24=81 =37+55-19=73
S(6,17) | =J(G,6) +J(G,17) — J(6,17) 5(8,15) | =J(G,8) +J(G,15) — J(8,15)
=54+436—25=65 =37+13-12=47
S(6,18) | =J(G,6) +J(G,18) — J(6,18) 5(8,16) | =J(G,8) +J(G,16) — J(8,16)
=5.4+3.6—25=65 =37+51-29=59
S(6,19) | =J(G,6) +J(G,19) — J(6,19) S(8,17) | =J(G,8) +J(G,17) — J(8,17)
=54+42—-41=55 =37+36-09=64
S(7,8) | =J(G,7) +J(G,8) —J(78) 5(8,18) | =J(G,8) +J(G,18) — J(8,18)
=3.7+3.7—045 =695 =3.7+3.6—0.85 = 6.45
(7,9 | =J(G,7) +J(G,9) —J(7,9) 5(8,19) | =J(G,8) +J(G,19) —J(8,19)
=37+453-2=7 =37+42-21=58
S(7,10) | =J(G,7) +J(G,10) — J(7,10) 5(9,10) | =J(G,9) +J(G,10) — J(9,10)
=3.7+4+54—25=66 =53+54—13=94
S(7,11) | =J(G,7) +J(G,11) — J(7,11) 5(9,11) | =J(G,9) +J(G,11) — J(9,11)
=37+435-07=65 =53+435-23=65
S(7,12) | =J(G,7) +J(G,12) — J(7,12) 5(9,12) | =J(G,9) +J(G,12) — J(9,12)
=37+56-23=7 =53+56—05=104
S(7,13) | =J(G,7) +J(G,13) — J(7,13) $(9,13) | =J(6,9) +J(G,13) —J(9,13)
=37+4-029 =741 =53+4—-15=78
S(7,14) | =J(G,7) +J(G,14) — J(7,14) 5(9,14) | =J(G,9) +J(G,14) — J(9,14)
=37+55—-24=68 =53 +5.5—0.75 = 10.05
S(7,15) | =J(G,7) +J(G,15) — J(7,15) 5(9,15) | =J(G,9) +J(G,15) — J(9,15)
=37+13-13=37 =53+13-15=73
S(7,16) | =J(G,7) +J(G,16) — J(7,16) 5(9,16) | =J(G,9) +J(G,16) — J(9,16)
=37+51-3=58 =53+51-25=79
S(717) | =JG,7) +J(G,17) — J(7.17) 5(9,17) | =J(G,9) +J(G,17) — J(9,17)

=37+36-013=7.17

=53+36—-24=65
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5(9,18) | _ B S$(12,14) | =J(G,12) +J(G,14)
=J(G,9) +J(G,18) —J(9,18) _ 1(12,14)
=53+36—-24=65 =56+55—-05=10.6

5(9,19) | _ 3 $(12,15) | =J(G,12) +J(G,15)
=J(G,9) +J(G,19) —J(9,19) _J12.15)
=534+42-4=55 =56+13-14 =46

$(10,11) | =J(G,10) +J(G,11) S(12,16) | =J(G,12) +J(G,16)
—J(10,11) —J(12,16)
=54+4+35-22=6.7 =56+51—-27=8
5(10,12) | =J(G,10) +J(G,12) 5(12,17) | =J(G,12) +](G,17)
—J(10,12) —J(12,17)
=54+4+56—-17=93 =56+3.6—-23=69
5(10,13) | =J(G,10) +J(G,13) $(12,18) | =J(G,12) +J(G,18)
—J(10,13) —J(12,18)
=54+4+4-12=82 =56+3.6—-23=69
$(10,14) | =J(G,10) +J(G,14) $(12,19) | =J(G,12) +J(G,19)
—J(10,14) —J(12,19)
=544+55-2=89 =56+41—-41=56
$(10,15) | =J(G,10) +J(G, 15) S(13,14) | =J(G,13) +J(G,14)
—J(10,15) —J(13,14)
=544+13-14=44 =4+4+55-2=75
5(10,16) | =J(G,10) +J(G,16) $(13,15) | =/(G,13) +J(G,15)
—J(10,16) —-J(13,15)
=54+4+51-11=94 =4+4+13-12=5
5(10,17) | =J(G,10) +J(G,17) $(13,16) | =J(G,13) +J(G,16)
—J(10,17) —J(13,16)
=54+4+36—-24=6.6 =4+51-3=6.1
5(10,18) | =J(G,10) +J(G,18) 5(13,17) | =J(G,13) +J(G,17)
—J(10,18) —J(13,17)
=544+36—-24=6.6 =4+4+36-045=7.15
5(10,19) | =J(G,10) +J(G,19) $(13,18) | =J(6,13) +J(G,18)
—J(10,19) -J(13,18)
=544+42-2=176 =4+4+36-045=7.15
5(11,12) | =J(G,11) +J(G,12) $(13,19) | =J(G,13) +J(G,19)
—J(11,12) —J(13,19)
=35+56—-19=72 =4+42-24=538
5$(11,13) | =J(6,11) +J(G,13) 5$(14,15) | =J(G,14) +J(G,15)
—J(11,13) —J(14,15)
=354+4-05=7 =55413-15=35
S(11,14) | =J(G,11) +J(G,14) S(14,16) | =J(G,14) +J(G,16)
—J(11,14) —J(14,16)
=354+55-19=7.1 =55451-34=72
S(11,15) | =J(6,11) +J(G,15) S(14,17) | =J(G,14) +J(G,17)
—J(11,15) —J(14,17)
=35+13-13=35 =55+36—18=73
S(11,16) | =J(G,11) +J(G, 16) $(14,18) | =J(G,14) +J(G,18)
—J(11,16) —J(14,18)
=35+4+51-29=57 =55436-19=72
S(11,17) | =J(G,11) +J(G,17) $(14,19) | =J(G,14) +J(G,19)

—J(11,17)

=35+36-01=7

—J(14,19)

=55+4+42-44=53

&9




S(11,18)

=J(G,11) + (G, 18)
—J(11,18)

=35+3.6-0.07=7.03

S(11,19)

=J(G,11) + (G, 19)
—J(11,19)

=35+42-24=53

S(12,13)

=J(G,12) +J(G,13)
—J(12,13)

=56+4—-16=8

S(15,16)

=J(G,15) +J(G, 16)
— J(15,16)

=13+51-14=41

S(15,17)

=J(G,15) +J(G,17)
—J(15,17)

=13+3.6—-13=3.6

S(15,18)

=7J(G,15) + J(G, 18)
— J(15,18)

=13+3.6—-13=3.6

S(15,19)

=J(G,15) +J(G,19)
— J(15,19)

=13+42-12=5.2

S(16,17)

=J(G,16) + J(G,17)
—J(16,17)

=51+36-19=6.38

S(16,18)

=7J(G,16) + J(G, 18)
— J(16,18)

=51+3.6—-19=68

5(16,19)

=J(G,16) + J(G, 19)
— J(16,19)

=51+42-34=59

S(17,18)

=J(G,17) +J(G,18)
—J(17,18)

=3.6+3.6—-0.03 =717

S(17,19)

=J(G,17) +J(G,19)
—J(17,19)

=36+42-23=55

5(18,19)

=J(G,18) + J(G,19)
—J(18,19)

=36+42-23=55
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Lampiran 2. Pengurutan Nilai Matriks Penghematan (Saving Matrix) Terbesar

Peringkat | Nilai 5@ )) Peringkat | Nilai S@i,j)
1 10.6 (6,12), (12,14) 24 74 | (1,2),(1,3), (8,12)
(2,5), (3,5), (3,7),
2 10.41 (6,9) 25 7.3 (8,14), (9,15),
(14,17)
3 10.4 (9,12) 26 7.29 (2,7)
(5,7), (6,8), (8,9),
4 10.15 (6,14) 27 7.2 (8,13), (11,12),
(14,16), (14,18)
5 10.05 (9,14) 28 717 | (7,17), (17,18)
6 9.4 | (6,10),(9,10), (10,16) 29 7.15 | (13,17), (13,18)
7 9.3 (10,12) 30 7.14 (7,18)
(2,3), (2,8), (4,16),
8 8.6 (1,12) 31 7.1 (118
9 8.5 (1,14) 32 7.05 (3,8)
10 8.4 (1,9), (1,10) 33 7.03 (11,18)
(3,12), (7,9), (7,12),
11 8.3 (1,6) 34 7 1113) (1117
12 8.2 (10,13) 35 6.95 (7,8)
(2,9), (2,13), (3,9),
13 8.15 (1,5) 36 6.9 (3,13), (12,17),
(12,18)
(2,12), (7,14), (8,10),
14 8.1 (1,13), (6,16) 37 6.8 (16,17), (16,18)
(1,127), (2,6), (2,10),
2,14), (3,6), (3,10),
15 8 (12,16), (12,13) 38 6.7 ((3, A 4)? ((5' A 1))’((5’ 17))’
(5,18), (6,7), (10,11)
16 7.9 (1,16), (9,16) 39 6.65 (2,18)
(1,11), (1,18), (2,11),
2,17), (3,11), (3,17),
17 7.8 (5,9), (5,14), (9,13) 40 66 | (7,)13)' ( 1é'i7)' )
(10,18)
(1,7), (6,11), (6,17),
18 7.72 (5,8) 41 6.5 | (6,18), (7,11), (9,11),
(9,17), (9,18)
19 7.7 (5,10), (5,13) 42 6.45 (3,18), (8,18)
(4,6), (4,10), (5,16),
20 7.6 (5,6), (5,12), (10,19) 43 6.4 (8,11), (8,17)
21 7.5 (6,13), (13,14) 44 6.1 (5,19), (13,16)
(1,19), (2,19), (3,19),
22 7.45 (1,8) 45 5.9 816 (16.19)
23 7.41 (7,13) 46 5g | (7/16),(7,19), (8,19),

(13,19)
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47 5.7 (11,16) 56 4.4 (6,15), (10,15)
48 56 | (2,16),(4,12), (12,19) 57 4.2 (4,5), (4,19)
(3,16), (4,14), (6,19),

49 55 | (019), (17.19), (18.19) 58 4.1 (15,16)

50 53 | (4,9),(11,19), (14,19) 59 4 (2,15), (4,13)

51 5.2 (5,15), (5,19) 60 3.7 | (3,15), (4,8), (7,15)
(4,17), (4,18),

52 5 (4,15), (13,15) 61 3.6 (1517), (15.18)
(4,11), (11,15),

53 4.7 (8,15) 62 3.5 (14.15)

54 4.6 (12,15) 63 1.7 (3,4)

55 4.5 (1,4), (1,15) 64 0.7 (2,4), (4,17)
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