
CHAPTER IV

DATA COLLECTING AND PROCESSING

4.1 Data Collecting

4.1.1 Company Profile

PT. Aksara Solopos and Koperasi Solopos are parties of business in in the Griya

Solopos. PT Aksara Solopos becomes the front company in the Griya Solopos that has

main business related with the news collector to produce as printed newspaper or

published in the web. There are several divisions which exist; such news editorial

division, Human resource division, circulation division, radio, and advertisement

division. Especially for the Circulation division where this research is taken place,

there are two shifts called as morning circulation division and night circulation

division. The morning shift regulates the customer request and complaints, make a

billing for customer request, and distribution of newspaper in general. Night shift

work asthe inspector ofthe after production process which are ensuring thenumber of

customer delivery to customer, informs the obstacles that happen in the night

production as allowance when there is a complaint from customer (lateness of

newspaper delivery). For Koperasi Solopos regulates as koperasi in general, provide a

cafeteria for employee, and has special task which is regulates driver and car that used

for daily operational in the Griya Solopos. Driver wages, car maintenance, insurance

of car, and fuel cost are handled by Koperasi.
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There are several cities of solopos printed newspaper consumer, such

Surakarta, Kartasura, Solobaru, Sragen, Karanganyar, Sukoharjo, Wonogiri, Klaten,

Jogja, Boyolali, Salatiga, Semarang, and Purwodadi. For Surakarta itself there are two

region, which are west Solo (Kartasura and west Surakarta) and east Solo (east

Surakarta and Solobaru). Vehicles that are used have several types such truck with

four tires and pick up car.

Solopos newspaper divides into three parts, Soloraya, Solopos, and Sisipan.

The production of Soloraya finish on 12 pm, Solopos 3 am, and Sisipan 3.30 am. The

docking process done in two places, Soloraya and Sisipan is in the old machine and

the Solopos in the new machine. In the normal situation, the schedules of vehicle

departure are:

a. Semarang, Salatiga, Boyolali on 3.30 am serviced by kijang pickup

b. Klaten and Jogja on 3.45 am serviced by kijang pickup

c. Purwodadi on 4 am serviced by kijang pickup

d. Sragen and Karanganyar 4.15 serviced by kijang pickup

e. Sukoharjo and Wonogiri on 4.30 serviced by suzuki carry

f. East and west Soloon 4.45 serviced by truck and panther pick up.

4.1.2 Newspaper Dimension

The dimension that used to measure the newspaper are only length and width. Length

(/«)= 35cm ; width (wn) = 29cm
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Figure 4.1 Newspaper Dimension

4,1.3 Vehicle Profile

In this research, the focus only in the Surakarta region only (east and west Surakarta),

so the vehicle used are only two vehicles, which are:

a. Truck 4 tires HINO DYNA 2004, 3700 cc, fuel solar, fuel rate

consumption 1litre: 8000 meters;

Inner box dimension box length (lb/) = 247 cm and width (wb}) = 166 cm.

Driver wages = IDR 1.100.000

Maintenance cost = IDR 220.000

Insurance = IDR 150.000

b. Pantherpick up low deck with full box type 2005, 2500cc, fuel solar, fuel

rate consumption 1litre: 10000 meters;

Inner box dimension box length (lb2) = 188 cm and width (wb2) =151 cm.

Driver wages = IDR 1.100.000

Maintenance cost = IDR 140.000
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Insurance - IDR 150.000

The figure of both vehicles are in the appendix.

4.1.4 Customer Profile

The customer profile includes several things; name, coordinates, and demand.

Table 4.1 Depot and Customer Profile

No Name Longitude Latitude
Demand

(newspaper)
0 Depot (solopos) 110.779 -7.5466 0

1 Taji Nasrudin 110.789 -7.55 2125

2 Surya 110.824 -7.5686 1080

3 Teguh 110.824 -7.5708 840

4 Matahari 110.825 -7.5694 680

5 ABC 110.826 -7.5711 295

6 Sendang Mulia 110.832 -7.5695 573

7 Muhammad dkk 110.82 -7.5822 430

8 Indomet 110.814 -7.6028 450

9 Prasasti 110.819 -7.6085 290

10 Palang kereta Hotel Agas 110.808 -7.5593 475

11 Iskak 110.82 -7.5615 660

12 Kendall 110.821 -7.5635 85

13 HadiS 110.817 -7.5685 187

14 Agus 110.798 -7.5631 340

15 Budi Sondakan 110.787 -7.5594 126

16 MajuMapan 110.783 -7.5562 340

17 RS Yarsis 110.771 -7.5585 70

18 Londo 110.739 -7.551 815

19 Bandara 110.749 -7.513 110
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4.1.5 Current Route

The original or current route that conducted by driver to deliver the newspaper in the

Surakarta is shown below.

Truck: Depot-Taji Nasrudin- Surya- Teguh- Matahari- ABC- Sendang Mulia-

Muhammad- Indomet- Prasati- Depot (0-1-2-3-4-5-6-7-8-9-0). The distance

traveled is 260.92 meters in a day.

Panther: Depot- Palang Kereta Api Hotel Agas- Iskak- Kendali- Hadi Sondakan-

Agus- Budi Sondakan- Maju Mapan- RS Yarsis- Londo- - Bandara Adi

Soemarmo- Depot (0-10-11-12-13-14-15-16-17-18-19-0). The distance

traveled is 29.725 meters in a day,

The current route graph are in the appendix.

4.1.6 Fuel Prices

Both vehicles are using same type of fuel which is solar with the prices is IDR 4.500

per liter.

4.2 Mathematical Model Building of Heterogeneous Fixed Fleet Vehicle

Routing Problem

To build the model of HFFVRP, there are several data need to be processed first,

which are customer's demand, distance between vertex (distance matrix), vehicles
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capacity, vehicle's variable cost, the maximum distance of each vehicle, and vehicle's

fixed cost.

4.2.1 Demand Conversion

The demand of newspaper that shown in the Table 4.1 must be converted first to bulk

measurement. Here is below the conversion of newspaper demand.

Table 4.2 Demand Conversion

No Name
Demand

(newspaper)
Converted Demand

(bulk)
0 Depot (solopos) 0 0

1 Taji Nasrudin 2125 10

2 Surya 1080 5

3 Teguh 840 4

4 Matahari 680 3

5 ABC 295 1

6 Sendang Mulia 573 2

7 Muhammad dkk 430 2

8 Indomet 450 2

9 Prasasti 290 1

10 Palang kereta Hotel Agas 475 2

11 Iskak 660 3

12 Kendali 85 1

13 HadiS 187 1

14 Agus 340 1

15 Budi Sondakan 126 1

16 Maju Mapan 340 1

17 RS Yarsis 70 1

18 Londo 815 4

19 Bandara 110 1
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4.2.2 Distance Matrix

The distance between node-to-node (depot to customer, customer-to-customer, and

customer to depot) are measured as real urban transport. To calculate the distance

firstly must know the coordinate of every node, and then the distance measured by

using a tool called as ruler from software Google Earth 5.0. The step of using Ruler to

measure the distance is below:

1. Find the Ruler in the toolbar

File Edit View Tools Add Help

* St.MKh

Fly To Find Busnesses Orectiorts ^Hf^^^^H

-*< ^^^^*" *-^j_ ; i

Show Ruler^K

"""^•Hit,
F!y to-.- . . _ J. .J . • .JB*# M 1 <» ;• 7 "/ '" -

^^^^^^^M

1
«r 1

» f'LiiL»s AddContent *W^W :^«tt>

Jtf>A,
^"^T "

' 4 •. ^\
• Q tg MyPlaces ' Bfflfl^B '~^?W_* ;•* " •*'

-••%•> 3f» ~?M
• J CD Iyrl-._hA: lityi

s£K3i wU^Ki:

Figure 4.2 Step 1 Measuring Distance Using Google Earth
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2. Choose path to measure the distance

WL.

• '-'*•• .iu h Ut -•* ' -K •— «
FlyTo Fnd Businesses ' Directors

FlytCK . .".";" '1.",i"r '•,

Ruler ''l % ...•;, |o

Line Path

,...

Length: 0.00 . '" i*j

w 1
Mouse Navigation ! cleat

•HL^
• PI.ki.-i, ',
- a **? My Places - ^^4MflNHfr '^CliMSBP'S

Figure 4.3 Step 2 Measuring Distance Using Google Earth

3. Measure the distance

i$ Google E«1h JHf^I
File Edit Vie* Tools Add Help

» Sh;h'-Is

RjTo FndBusinesses • Drectsns

Hy to -

r Plji.i.-L AddContent

0*5? My Places
• J D Tur[ihat-lihat k.

^ gusiSO
J nidrjloka6A

' k5g
ta bah

Figure 4.4 Step 3 Measuring Distance Using Google Earth

The distance matrix is shown below and the graphs are attached in the appendix.
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- ((188 cm/ 35 cm) * (151 cm/ 29 cm)) + 2

- ((5,3) * (5,2)) + 2

-(5* 5) + 2 -27 bulks

The second version of capacity calculation will be used for this research.

4.2.4 Vehicle Variable Cost

Variable cost calculated based on the fuel price and fuel rate consumption of vehicle

in a month. The calculation based on the formula number 3.11.

Truck variable cost cv} (IDR/ meter/ month) = fuel rate consumption of truck

(liter/ meters)* 30 (days) * fuel

price (IDR)

= 1liter/8000 meters * 30days *

4500

- IDR 16,875/ meter /month

Panther variable cost cv2 (IDR/ meter /month) = fuel rate consumption of truck

(liter/ meters)* 30 (days) * fuel

price (IDR)

- lliter/10000 meters * 30 days *

IDR 4500

= IDR 13,5 /meters / month
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The maximum distance of each vehicle stated at 30.000 meters.

4.2.5 Vehicle Fixed Cost

The calculation of fixed cost of every vehicle will use formula number 3.12.

Truck fixed cost (cc}) (IDR/ month) = driver wages (IDR) + maintenance in a

month (IDR) + insurance (IDR)

= IDR 1.100.000 + IDR 220.000 + IDR

150.000

= IDR 1.470.000 /month

Panther fixed cost (cc2) (IDR/ month) = driver wages (IDR) + maintenance in a

month (IDR) + insurance (IDR)

- IDR 1.100.000 + IDR 140.000 + IDR

150.000

= IDR 1.390.000/month

 



46

4.2.6 Mathematical Formulation of Heterogeneous Fixed Fleet Vehicle Routing

Problem

Objective function from equation 3.1

Minimize Total Cost

22=i [(cvk (Eft, Zjloj.i dij •aijk )) + (cct. YU &)]

Subject to:

Constraint 3.2

X},1 T *U = I,' X2j + X2,2 = 1,' X3,l - X3,2 = 1 ,' X4,l + X4,2 = 1 ,' X5J +" XS,2 = 1 ,' X6J I X6>2 =

1 ; x7,i - ^7,2 = 1 •' xSJ + xSt2 = 1 ; x$j - x9,2 = 1 ; xl0,i \ x10i2 = 1 ; xJU + xn,2 = 1 ;

X/2,l ' J/2,2 = 1 ; Xjsj - XJ3.2 = 1 i *M,/ I XJ4.2 = 1 i *VJ,7 + X-15,2 = 1 i *;<S,/ + -*/tf,2 = 1 \

X}?,i - -V/7,2 = 1 ; •*;#,/ ; *y«,p = 1 ; Xjgj + X/<?J = 1

Constraint 3.3

19

t=i

19

_ =1 fc = 2

t=l

/ , aiOk =

 



Constraint 3.4

19

= 1 k-1\r j *v2_,ao)k =

19

2^ aojk =1 *=2
;=i

Constraint 3.5

19 19

£ «yk- ^ «jik =0 i=(l). /c-(l,2)
j=0J*i }=OJ*i

19 19

^ ayiE- £ a/fft =0 i=(2), *=(1,2)
j=0.j*i j=0,j*i

19 19

^ «yfc " Yj aJik =° *=(3)' fc =(1'2)
j=0.j*i j=0,j*i

19 19

]T a(/fc- £ ay/ft =0 i=(4), fc =(l,2)
j=0,j*i j=0.j*i

19 19

^ «yft- J] a** =0 <=(5)' ^C1-2)
j~0,j*i j=0,j*i
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19 19

2, aUk ~ ^ aJik =° «=(15)' *=(1.2)
j-0,j*i j=0,j*i

19 19

^ «tJk- Y< aJ* =0 /=(16)- fe =a2)
j=0,j*i }-0,j*i

19 19

^ aijk- Y "tt^® i=(17)> *=(«)
j=0,j*i j=0,j*i

19 19

^ ayk- ^ a;ffc =0 i=(18), k=(1,2)
j=0,j*i j=0,j*i

19 19

^ «i;fc- Y attk =0 <=(19)' ^=(1.2)
j=0,j*i j=0,j*i

Constraint 3.6

19

Yx*- ci - YPkt'Ct k=1
i=i t=i

19

^\fe. ^< ^&.Q k=2
i=i t=i

Constraint 3.7

Pn<\\p22<\
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Total cost = (16,875 (1093 . 1 + 5015 . 1 + 333 . 1 + 167 . 1 + 316 . 1 + 1090 . 1 +

2490. 1 +2405. 1 + 1521 . 1 + 11662. 1)+ 1.470.000. 1 ) + (13,5 (3520 , 1 + 1502.

1 +309. 1 + 1062. 1 +2140. 1 + 1319. 1 + 773 . 1 + 1613 . 1 + 3913 . 1 +6170 . 1

+ 7404. 1 )+ 1.390.000. 1) = IDR 3.701.590 per month

4.3 Total Cost Minimization of Heterogeneous Fixed Fleet Vehicle Routing

Problem Using Holmes and Parker Algorithm

To analyze the data, this research applies the Holmes and Parker algorithm. Below are

the steps of the algorithm.

4.3.1 Initialization

Before beginning the iteration, the initialization is required to ease the iteration

process. The initialization steps are below:

Stepl

This step already finished in the sub chapter 4.2.1 and 4.2.2.

Step 2

2.1 In this step, to calculate the saving of each pair, the formula 2.1 is used.

The calculations are:

si.2 = difi + d0,2 - du - 5815 + 6303 - 333 - 11785

There are several savings that have negative value st>j < 0. Then the value

is changed to 0 which are s!9j, sjsj, siw, and s}9>9 = 0
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The other saving calculations are recorded in the saving matrix below.

2.2 This step the value of pairs; s0J, s0i2, s0,s, s0i4, s0t5, s0i6, s0j, s0,s, s0<9, s0,m,

So,!!, So,12, So.13, So,14, $0,15, So,16, S(),!7, So,18, SQJ9, S],(), S2j>, Sjj), Sjj), A'j.ft S6>0, i'7pft

•v«,o, •vp.o, s10,o, sno, sua Sao, s14i0, s15i0, s16i0, ,577,0, s!8,o, and S19.0 are changed

to-1.  
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4.3.2 Iteration

The iteration begun with creates initial solution without any suppression or solved in

the parallel version of Clarke and Wright algorithm. The suppression schemas start

after initial solution found.

A. Initial Solution

The initial solution created without any suppression schemas.
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There are several savings that feasible selected, but infeasible to be merged.

The reason is because the saving violating the principle in the step 4.4. The infeasible

merging saving are:

Violating step 4.4.1 = s9j, s5j, ssj, s6i4, s2,4, s2,i3, snj3, sw.i3, Sm,i6, Si9,u

Violating step 4.4.2 = s}4J3, sw,i4, sij3, sj0,i, sio.m, sJ9,b

Total cost - (16,875 (1093«a/,/ + 1658«/,M,y + 763a]6jSli + 1309«/5,k/ + 3203«M/7,/

+ 3913a77.7s,/ + 6\70a18j9tJ + 7404amj)+ 1.470.000 fin )+ (13,5 (5434^,2 +

1049a,w + 172a4l3l2 + 1347aj,7,2 + 2405aw + 1521«w + 5670a9,5,2 + 1090a5,<u

+ I092a6,2,2 + 902a2,u2 + 3\7al2,n,2 + X5\5a1Uo.2 + 3490a;w) + 1.390.000 p22)

Total cost = (16,875 (1093 . 1+ 1658 . 1 + 763 . 1 + 1309 . 1 + 3203 . 1 + 3913 . 1 +

6170. 1 + 7404. 1)+1.470.000. 1) +(13,5 (5434 . 1 +1049. 1 + 172 . 1 +1347, 1

+ 2405 . 1 + 1521 . 1 + 5670 . 1 t 1090 . 1 + 1092 . 1 + 902 . 1 + 317 . 1 + 1515 . 1

H3490. 1)+1.390.000, 1)-IDR 3.641.586 permonth
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Figure 4.5 Initial Solution's Tree Diagram

B. First Suppression

58

The first suppression saving is taken from the current best solution (initial solution)

which is s8,9 and set ss,9 ^ 0 in the currentsavingmatrix.
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The infeasible merging saving are:

Violating step 4.4.1 = ss,7, ssj, ss,3, $6.4, s2j, s2j3, su,i3, sl0,i3, s14>16, s!9j,

Violating step 4.4.2 = s14iI3, s](U4, Sij3, sWj, s!0j6, s19.13

Total cost - (16,875 (1093%;,; + 1658a/,/(U + 7tta16il5,i + I309a15j4j + 3203aM77,/

+ 3913«/7,/*,/ + 6\70aiH,i9,i + 7404a,w) + 1-470.000 pu )+ (13,5 (5434a0,l3j +

\049a]3:4,2 + \72a4,3,2 + \347a3.7,2 + 3470aw + 1858aw + 4343aSi5,2 + \090a5,6,2

+ I092a6i2,2 + 902a2J2,2+ 3\7aa/u + 1515«u;(U + 3490a10,o,2 ) + 1.390.000p22)

(16,875 (1093 . 1+ 1658 . 1+ 763 . 1+ 1309 . 1+ 3203 . 1 + 3913 . 1 + 6170 . 1+

7404 . 1 ) + 1.470.000 . 1)+(13,5 (5434 . 1 + 1049 .1 + 172 . 1 + 1347 . 1 + 3470 .

1 + 1858 . 1+ 4343 . 1 + 1090 . 1 + 1092 . 1 + 902 . 1 + 317 . 1 + 1515 . 1 + 3490 .

1 )+ 1.390.000. 1 ) = IDR3.642.598 permonth

 



62

Figure 4.6 First Suppression's Tree Diagram

C. Second Suppression

The current best solution still initial solution and the first suppression pair are returned

to its value in the current saving matrix. The second suppression pair is saving s7i8 and

set s7iS - 0 in the current saving matrix.
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The infeasible merging saving are;

Violating step 4.4.1 = sj,8, ss,3, s6,4, s2j, s2j3, snj3, s 10.13, Si4j6, s19j,

Violating step 4.4.2 = s!4j3, sw.14, si.u, s/oj, sioje, s19,13

Total cost - (16,875 (1093a0,ij + l65SaU6.i + 763a16JSJ + l309aJ5J4,i + 3203al4j7,i

+ 3913ay7(/s,7 + 6l70on8j9j + 7404at9,0,i) + 1.470.000 pn )+ (13,5 ($434ao.i3,2 +

1049cc/.U2 + 11204,3,2 + 3747«w + I52las,9l2 + 4193«9,72 + 1485«w + 1090a5.<«

+ \092a6.2j + 902a2j2,2 + 3\7aI2ju + \S\5a,,M2 + 3490a}0,o,2 ) + 1.390.000 P22)

Total cost = (16,875 (1093 . 1+ 1658 . 1 + 763 . 1+ 1309 . 1+ 3203 . 1 + 3913 . 1 +

6170. 1+ 7404. 1)+ 1.470.000. 1)+(13,5 (5434 . 1 + 1049. 1 + 172 . 1 +3747. 1

+ 1521 . 1 +4193 . 1 + 1485 . 1 + 1090. 1 + 1092. 1 + 902 . 1 + 317 . 1 + 1515 . 1

+ 3490. 1 )+ 1.390.000 . 1) - IDR 3.641.626 per month
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Figure 4.7 SecondSuppression's Tree Diagram

D. Third Suppression

The current best solution still initial solution and the second suppression pair are

returned to its value in the current saving matrix. The third suppression pair is saving

s9,5 and set sgts ~ 0 in the current saving matrix.
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The infeasible merging saving are;

Violating step 4.4.1 = s9j, s9J, s4t3, s6j, s6i2, s6j3, sjij3, sio,i3, si9j7

Violating step 4.4.2 = s}4j3, sw,i4, sij3, sin,i, sio,i6, s;9,i3

Total cost - (16,875 (I093a0,u + \65%aU6J + 763a]6j5J + \309aJ5j4,i + 3203aHi7j

+ 39\3ai7>lN,i + 6\70a18,i9j + 7404ai9,oj) + 1.470.000 pu )+ (13,5 (5434^i7.u +

944ct;W +333ai3j + 159^.5,5+ \475a5j,2 +2405aw + \52\a8,9i2 + 5702a9J.2 +

1086a,.w+ \936a6j2j +3\7al2,n,2 + \5\5alu0,2 +3490a,0.o.2 )+ 1-390.000 p22)

Total cost-(16,875 (1093. 1+ 1658.1+763.1 + 1309.1+3203.1 +3913.1 +

6170. 1+ 7404. 1)+ 1.470,000. 1)+(13,5 (5434 . 1 + 944 . 1 + 333 . 1+ 159 . 1+

1475 . 1 + 2405 . 1+ 1521 . 1+ 5702 . 1 + 1086 . 1 + 1936 . 1 + 317.1 + 1515 . 1 +

3490. 1 )+ 1.390.000. 1)~- IDR 3.645.811 per month
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Figure 4,8 Third Suppression's TreeDiagram

E. Fourth Suppression

The current best solution still initial solution and the third suppression pair are

returned to its value in the current saving matrix, The fourth suppression pair is saving

S3j and set s3j = 0 in the current saving matrix.
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The infeasible merging saving are:

Violating step 4.4.1 = s9i7, s5t7, s4J, s6i7, s6i2, s!U3, s 10,13, smj6, sJ9j,

Violating step 4.4.2 = s,4j3, sw,i4, sU3, sJOj, s}0,i6, Si9,i3

Total cost - (16,875 (1093a0i/,; + \65%a,J6j + 763aJ6J5j •+ 1309a!5J4J +• 3203«K/7,/

+ 39\3cx!7j8j + 6l70ai8,i9,i + 7404a!W)+ 1.470.000 pu )+ (13,5 (5434a(K!3,2 +

944a13t2,2 + \673a2J,2 + 2405a78,2 + 1521aw + 5670aw + \69a5J,2 + \67a3,4,2 +

\0S6a4,6,2+l936a6Jl2 +3\7a12JU + \5\5a1Uo,2 + 3490aw,<u) + 1.390.000 fe)

Total cost -(16,875 (1093 . 1+ 1658. I + 763 . 1 + 1309. 1 +3203 . 1 +3913 . 1 +

6170 . I + 7404 . 1)+ 1.470.000. 1) + (13,5 (5434 . 1 + 944 . 1 + 1673 . 1 + 2405 . 1 +

1521 . 1 + 5670 . 1 + 169 . I + 167 , 1 + 1086 . 1 + 1936 . 1 + 317 . 1 + 1515 . 1 +

3490. 1 )+ 1.390.000. 1) - IDR 3.645.946 per month

 



74

1SI Suppression /^Vm ^ ,5 '̂s ,4\j'i7,lSi;n,10l :ig,l^l2,nh'2.12Nl {'13,4V6.2V 4,3 ]i 5,6 )(3,7 V 8,5 V 7,9 ') (9fi }i 8.9 l( IS )
IDR 3,642,5% \'y \._;„-' \JJ \._..,' V„,<' V_yv.,-V...-' v_y .„'^y' \_^ v...,' v.y v„ ' V/ V./ v./ V_^

Suppression ,^^
IDR 1.641,626 ',;_.; \,_,;'.,./\.../V_/'-,> ^' V.y ^Vy--/ •-..-• V--' ----- --.-' V-" y_/ *--••'

3rd Suppression J^^4 nv^isV/iS.wViT.isVl'i.l^ aVi^HaiiV&.12^(i3.2Vi'̂ M'4-6 'tfVjf 5,7 K3,s) •*S V7*')
IDR3,645,811 V_y V.y Vy' '-_...'' \_/ ''-.--' V,-' ._./ v-.,-/' V--' V./ '•—/ V_y KJ \_/ ' --•• >-.--

4th Suppression /^j ^ i^Uis.i>^7.isVn.ioVis.19^2.in('6.12Vi3,3^S-''M'̂ M mM 5-3 )i "Y^-M

r3,7)

(Z)

(m)
.L

/ \
113.4 ;
\ J

6,12;
V J
.-^

(12,1 Ij

fl8,19;
V y

(11,10N|
V ,'
,-4-,

(l7,l8!

!15,14
\v /

_"£.

(16.15)
. X,

{'l4,!7!
\__'

1,16

SI

Figure 4.9 Fourth Suppression's TreeDiagram

F. Fifth Suppression

The current best solution still initial solution and the fourth suppression pair are

returned to its value in the current saving matrix. The fifth suppression pair is saving

s5i6 and set s5i6 = 0 in the current saving matrix.
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The infeasible merging saving are:

Violating step 4.4.1 = s9i7, s5,7, s5J, sSl4, s2,6, s2J3, sIU3, s}0j3, sn.m, s,9J,

Violating step 4.4.2 - s}4J3, sWJ4, s}j3, s!0,it s/0,i6, sl9J3

Total cost - (16,875 (1093«,u/ + 1658aA/fU + 763a]6J5J + n09a1Sj4j + 32Q3al4j7,i

+ 39\3a}7jsj + 6\70ai8,i9,j + 7404«/w)+ 1.470.000 pn )+ (13,5 (5434a0,i3j +

2\32al3A2 +9S3a6A2 + \72aw + \347aw + 2405a7A2 + 1521aw + 5670«w +

502a5j,2+902a2,!2.2 + 317«u;u + I5\5a}1,w,2 + 3490am2) + 1.390.000 p22)

Total cost = (16,875 (1093 . 1+ 1658 . 1 + 763 . 1 + 1309 . 1 + 3203 . 1 + 3913 . I +

6170 . 1 + 7404 . \y 1.470.000. 1 )+ (13,5 (543 . 1 \ 2132 . 1 + 983 . 1 + 172 . 1 +

1347 . 1 + 2405 . 1 + 1521 . 1 + 5670 , 1 + 502 . 1 + 902 . 1 + 317 . I + 1515 . 1 +

3490. 1)+1.390.000. 1)- IDR 3.646.797 per month
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Figure 4.10 Fifth Suppression's Tree Diagram

G. Sixth Suppression

The current best solution still initial solution and the fifth suppression pair ,s returned

to its value in the current saving matrix. The sixth suppression pair is saving s4,3 and
set s4,3 ^ 0 in the current saving matrix.
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Theinfeasible merging saving are:

Violating step 4.4.1 - s9J, s5J, Ss,3, s4J, s4J3, s!U3, s10,13l ,sj4J6, s]9J,

Violating step 4.4.2 = s}4J3, sWJ4, sU3l sWih sWJ6l sJ9,,3

Total cost =(16,875 (\093a0,u + \65SaU6t! +763a!6J5j + \309a15,HJ + 3203ai4J7J

+ 39l3a]7,I8,i + 6170a!8,!9! + 7404a]9,OJ)+ 1.470.000 pu )+ (13,5 (5434a„,U2 +

944aa^ +333a2,3,2 +1347«w +2405a7,8j +1521aw +5670aw + 1090«Jftfi^ +

983aMi2+ lQ4Sa4,u2 +317au„,2 + \5\5a!U0t2 +349Qamj) + 1.390.000 (hi)

Total cost = (16,875 (1093 . 1+ 1658 . 1+ 763 . 1+ 1309 . 1+ 3203 . 1 + 3913 . 1 +

6170 . 1+ 7404 . 1)+ 1,470.000. I)+ (13,5 (5434 .1 + 944 . 1 + 333 . 1 + 1347 . 1 +

2405 . 1+ 1521 . 1 + 5670 . 1+ 1090 . 1+ 983 . 1+ 1048 .1 + 317 . 1 + 1515 . ] +

3490. 1)+ 1.390.000. I) - IDR 3.642.841 per month

 



mo^To" <K16)-fl4,17V(l6,]5Kl5,14>{l7,l8>{l'l,toK^,19W12,UV^J2^^>/6,2V'4,3V^,6^?-7V^^";^7,9Vy,«Vs,9>{'̂ ^
1UK. .1,lV4z,jy5 \ y \ / \ / •- •• •• -• \ \ / •- y \ - '• ./ v J ""- • '\ ' \ •' v / \ / v. •' 'v J v /'

t™ ^Tf^ il,16Vll4,17)fl6.15V(15T14Vl7,18Vll,10Vl8,19Hl2,llV2,12Vl3,4V;''fi,2 V4,.l V5,6'/.^R l( 7,5 Vf 9,7 V7,ii V8,9 1
1UKJ,641,626 \ / \^ .' 'v / •• J \ J \ .i \ / \ /' \ j \ ; \ J '\ .- \ ;\v / \ J \ y \ j \ /

ir»n ^?oS,'?11 n,16^ M4,17V> (16,15H'-!5,14Ul7,1 Sh'i 1,1 oVilS, 19J-f32,1 fn 6,12V; 13,2\[ 2,1 U: 4,6 Vl 9,4 >/5,7 V! 3,5 mX,5 U7,8 )
IDR3,645,811 \, / \ ./' \ J \ J \ J y .' V ••' V ..' V / v /' V / \ / \ / \_ ,' \ J \ J v .-

tf^™ ^^T^fi^11 -i 1-16Vl4.1 'H**.! ^Vfl S.14}4l 7J sVfl 1joy -fl 8.19^ ^12,1A f's.l 2^ x^l 3^^t f2,7 '̂ / 4.6 ^/3.4 ^-f' 5,3 V' 3.7 \/ 9,5 ")
IDR 3,645,946 V.,/ X..' y yX. y y.X V. X V X V X V _y V. -'V •' V y v yX. Xy /V /

5thSuppression /' V /-" "\ y ^ y "\ y y y •• ,-" "\ yy ,'""\ ,""•-, y y y~y y y y~'\ /~~\
™-,y^-,,v, X.lfiH14.17H,16,15h:i5,14H17.1i(,-:ilJ0Vilg,iyi 12,1 lli 2,12-13,6 4 5,2 V 6,4 \{ 4,3 H 5.6 H 3,7 1
lUK3,646,/y/ v /' v /' ... / \ J \ / \ J -., J \ , \. / \ ./ '-. / \_ / \ .-' \ /' y ...'

Tr^r, r?1^!,5!,"i'']'16V''4'3^H'tft,15'h't5,14^17.isVi11.1 O^n8,J9}("l2,ll)(4,12 ); 13.2)( 2T3 Vf 6,4^}{'43 \{ Sfi)
iUK3,t>4z,841 \ • \ / \ ,- \ / \ ,.' -^ / \v ,/ v J \ / \ .' \ / v / \ / . /

y..

I 4,3 )
'-. _ /

X>.2 I
' ._/

{13,4)

{'2.12)

(12,11)
,-X

•X

(1.10;
y,

(17,1 i)
\ J

i'l5,14\
\ 1

(l4. ]7!

(1,16)
1

ti
ll
On V
£• 0

,"" 5*
"^ ST.
06 o

82

Figure 4.11 Sixth Suppression's Tree Diagram

H. Seventh Suppression

The current best solution still initial solution and the sixth suppression pair are

returned to its value in the current saving matrix. The seventh suppression pair is

saving ^,2 and set s6,2 -•= 0 in the current saving matrix.
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The infeasible merging saving are:

V.olat.ng step 4.4, -,„ ,„ ,„^^^^^^

Vl°latlng St6p 4A2 — ^,s;,,,sWJ. IHM Sl913,

T«- coSt =(16,„s (lmaojj +1658fl_ +mai6isj +̂ ^ +̂ ^
+m3atTMI +6maiw +7404a/w/)+ ,470000 ^ )+ (i35 {5434a^
^ +22^ +maw +l347aw +2405aw+lmaw +5670a9s2 +
m0a5A2+ ^^ ma— +»'*"«.«» +3490^)+,,90.000/y

TotaIoost^,6.875(1093.H]65S.I+763.1M309.,+3203 ; +̂ ^
6170., +7404. 1)+1.470.000.1)+(I3,5 (5434.,+944.1+22] ,+m ,+

3490. D+l.390.000. I) =IDR3.642.369 per mo„th
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Figure 4.12 Seventh Suppression's Tree Diagram

I. Eighth Suppression

The current best solution still initial solution and the seventh suppression pair are

returned to its value in the current saving matrix. The eighths suppression pair is

saving s;3,4 and set si3<4 = 0 in the current saving matrix.
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The infeasible merging saving are:

Violating step 4.4.1 = s9J, s5J, s5t3l s6i4t s2i4, s&n, sNj6, s/9J

Violating step 4.4.2 =s}3J4y s!3J5, s!3j6t suo, si3J, s!9,w,

Total cost = (16,875 (1093%;,; + \65%aU6j + 763ai6J5J + \309ai5,i4,i + 3203aJ4,i7,i

+ 39\3a!7J8ii + 6]7Qai8,19,i + 7404a/w)+ 1.470.000 pu )+ (13,5 {3S20aQjna +

\5Q2aio,iu +309aiU2,2 +954aa4,2 + \72a4i3,2 + 1347aw+ 2405a7,s,2 + \52\a8,9t2

i~5670a9i5,2 + 1090a5,6,2+ I092a6,2,2 + 954a2J3,2 + 5423am2) + 1.390.000 p22)

Total cost -(16,875 (1093 . 1+ 1658. 1 + 763 . 1 + 1309. 1 +3203 . 1 +3913 . 1 +

6170 . 1 + 7404 . 1)+ 1.470.000. 1)+ (13,5 ( 3520 . 1 + 1502 .1 + 309 . 1 + 954 . 1

+ 172 . 1 + 1347 . 1 + 2405 . 1 + 1521 . 1 + 5670 . 1 + 1090 . 1 + 1092 . 1 + 954 . 1

+ 5423 . 1 ) + 1.390.000. 1) = IDR 3.640.978 per month
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1st Suppression X~'X X XXX ^"\ / ~\ y-\ yy .----, ,,---, ,•--, '-~ ~———— -—— -_
IOR3,642,598 "v!V"^^

2nd Suppression /'X yy /"X/'""'• y"\ y~y .-~\ XX XX .X "X' X'' X:"' XX' v—' "'—' '••--' v--y
IDR 3,641,626 VWJ^J^

3rd Suppression XX /""X X~X /' X y"y .--'••- .--y ,-'-, XX ..-X X' X"' y; '--"' ~X v—"/ X-''
IDR3,645,811 V.^./H^^X^)(iT.l^n.io)^M^n^ia)^^ 2.3>^6)(9.4 >(s.7\^.5 V'̂ H'i*")

4th Suppression X~XX'XXX/'"X /""'> X~N yy yT-- /-'-• yy XX XX X;' XX '"r"' Xr"
IDRTMS4K 1,'l6n!4-,7}il6-l^Hi5,l4}-{i7,]«H:]],ioWlK,i9:./ii]iV6.i2X/n7V^XXX,XXlX/\XXyX..3,645,946 A^H^W^^

5th Suppression /'"X ''"'"--• /~\ yx y"y y--- y~y ,-X ,-X X-X XX XX X-;" 'XX Y
ll)R3,646,797 V^-^^J W4^Vi^,\ 0} \1M9)(i3,M}(2,13Vi3,6\(3,2)(mX^Ys,«V3.7'i

6thSuppressionXX X"\/~\ yy/"X yy /-y --y, XX y~X XX XX XX ">:'
IDR3,642,84i V^^ '̂̂ H?*'1^^^^J'IS/1?lJ^(!»-l»K?2.1!>(4.1 ^H,13*2)^ 2^ K*•* V^-3~>-/j.6';

7thSuppression XX y"\ y'y /-~y y-^ .--x ,--N X-y XX /X XX XX XT-"'
IDR 3.642,369 V^Pl^i [^M^Wl ,1 oVf^8,19>Jl 2,11>(6.12^ 13,2 >-^2,4 ^6.2 V-1,3 "}

8th Suppression X~"X/""X X~X'"'" ' -""X '"^ '"~~- <'"-• -'"y ••"••, -:-y -r-"
IDR 3,640,978 i' •' 6/(14-'7 h.l 6,15 H15,14} i17,1 S^l 0,11 V;i 8,19 Xn,12Vf 2,13 )/12,4\/] ^V62^

V /' -

Figure 4.13 Eight Suppression's Tree Diagram

J. Ninth Suppression

im;

(2,12

y~.

(is.14;

(16,15)

(14,17)
i

/U6 I

00 o
& 3

The current best solution is change to the result in eighth suppression and then the

eighth suppression pair is removed permanently from the current saving matrix sL%4
and set *„,, =0in the current saving matrix and remains zero in all next iterations.

The ninth suppression pair is saving s,„ and set *„., =0in the current saving matrix.
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The infeasible merging saving are;

V.olatmgstep4.4.1 =,,, ,„ ,,,, ,M, ,^ ^ ^ ^ ^

Violating step 4.4.2 =,-,,„, ,-,,„, ,-,,„, ,„.,, s,w

Total cost - (16,875 (W93a0JJ +1658«,,w +763„M/5, +^^ +̂
+39l3al7J8J +6I70«W,M,, +7404«„,0,,)+ J.470.OOO fin )+ (13,5 (5207a0,„., +
317a„.„, +1261«w.„ +,72«,w +,347^+2405^ . ,521aw +5670a,,.,
+1090«,,y 1092a,w +954a2,;« +1935a,U(U+3490«m, )+ 1.390.000fe)

Total cost =(16,875 (1093.1+ 1658.1+ 763. 1+1309. 1+3203.1 +3913.1 +
6170 .1+7404 . 1)+ 1.470.000. 1)+ (13,5 (5207 .1+317 .1+1261 .1+172 .1+
1347. 1+2405 .1+,521 .1+5670 .1+,090 .1+1092 .1+ 954 .1+,935 .1+
3490. ,)+ 1.390.000. 1) =IDR 3.647.755 per month
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2nd Suppression X,X XX,X, X"X /'"X /'"\ y~\ /"'\ /'~"\ /~X /"\ /"~y ,-~~y yy yy y-, .-"-\ yy yX
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Figure 4.14 Ninth Suppression's Tree Diagram

K. Tenth Suppression

The current best solution still eighth suppression and the ninth suppression pair are

returned to its value in the current saving matrix. The tenth suppression pair is saving

s2,i3 and set s2J3 = 0 in the current savingmatrix.

 



Ta
bl

e
4.1

5
Ite

ra
tio

n
of

Te
nt

h
Su

pp
re

ss
io

n

 



T
a
b

le
4

.1
5

C
o

n
ti

n
u

e
d

N
o

.
F

e
a

s
ib

le

P
a

ir

S
a

v
in

g
M

e
rg

e
F

ea
si

b
il

it
y

Y
e
s
/N

o

s
i

c
i

R
em

a
in

C
a

p
a

ci
ty

R
o

u
te

C
2

(2
7

)
C

I
(3

7
)

P
a

n
th

er
(C

2
)

T
ru

c
k

(C
I)

1
7

1
1

.1
2

9
8

9
9

v
e
s

n
3

3
3

7
0

,1
1

,1
2

,4
,3

,7
,8

,9
,5

,6
,2

,0

1
8

2
.1

1
9

6
4

7
n

o
3

3
7

1
9

1
3

.1
1

9
5

5
9

v
e
s

1
3

1
2

3
7

0
,1

3
,1

1
,1

2
,4

,3
,7

,8
,9

,5
,6

.2
,0

2
0

1
8

1
9

7
6

0
1

y
e
s

1
8

4
2

3
3

0
,1

8
.1

9
.0

1
9

I
2

3
2

2
1

2
.1

0
7

0
1

3
y

e
s

1
0

2
0

3
2

0
,1

3
,1

1
,1

2
,4

,3
,7

,8
,9

,5
,6

,2
,1

0
,0

2
2

1
0

.1
3

7
0

0
0

n
o

0
3

2

2
3

1
4

.1
3

6
8

1
7

n
o

0
3

2

2
4

1
0

.1
4

5
4

5
3

n
o

0
3

2

2
5

1
7

.1
8

5
2

8
4

y
e
s

1
7

1
0

3
1

0
,1

7
,1

8
,1

9
,0

2
6

1
5

.1
4

4
4

8
2

y
e
s

1
5

1
0

3
0

0
,1

7
,1

8
,1

9
,0

:0
,1

5
,1

4
,0

1
4

1
0

2
9

2
7

1
6

.1
5

3
1

3
1

y
e
s

1
6

1
0

2
8

0
,1

7
,1

8
,1

9
.0

;0
,1

6
,I

5
,1

4
.0

2
8

1
4

.1
6

3
1

2
1

n
o

0
2

8

2
9

1
4

.1
7

3
1

0
1

y
e
s

0
2

8
0

,1
6

,1
5

,1
4

,1
7

,1
8

,1
9

,0
;

3
0

1
.1

3
2

1
8

9
n

o
0

2
8

3
1

1
0

.0
1

2
1

8
0

n
o

0
2

8

3
2

1
0

.1
6

1
4

9
1

n
o

0
2

8

3
3

1
.1

6
1

0
9

1
y

e
s

1
1

0
0

1
8

0,
1,

16
,1

5,
14

,1
7,

18
,1

9,
0:

3
4

1
9

.0
1

1
7

n
o

0
1

8

3
5

1
9

.1
3

1
6

n
o

0
1

8

 



97

The infeasible merging saving are:

Violating step 4.4.1 =s9? ?„ «• ,

Violating step 4.4.2 = y,.,, *r sJ4tl3t S/0J4i sll3, sWJi S/0J6i Sl9J3

Total cost =(16,875 (1093a,,, +]658a, , +7«
^ +763a^-' +m9«^i +3203aH/7J^^,i +6170.w +7404awu)+ lmm ^ )+ ow (5^ +

89l«ayy2 +309«/;/„ n-954« , ,-«
*,W l^/as-7>2+2405<X7A2+l521a892 +

To,! Co^(1M75 (1093. 1+1658.1+763, +1309,+3203 ^^
-0. 1+7404. I)+ ,4,0,00, )+(13,5(5434.1+891.1 +309l+954'1 +

3490.1)+,.39o,00.1)^DR3.65o.94Ipermonth
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Figure 4.15 Tenth Suppression's Tree Diagram

L. Eleventh Suppression

The current best solution still eighth suppression and the tenth suppression pair are

returned to its value in the current saving matrix. The eleventh suppression pair is

saving .V///2 and set s;U2 = 0 in the current saving matrix.
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The infeasible merging saving are:

Violating step 4.4.1 = s9i7, s5}7, s5t3, sfl,4, s2,4, si3j2, sw,i2, s 14,16, si9,i

Violating step 4.4,2 = sw,i4, sU2, sw.i, sw,}6, s19,12,

Total cost = (16,875 (\093a0J.i + 1658«UM + 763ai6J5J + \309al5,!4.i + 3203a14t 17.1

+ 39\3a17J8J + 6\70ai8.i9.i + 7404al9MJ)+ 1.470.000 pu )+ (13,5 (5207a0Jl2 +

954aa4i2 + \72a4-3,2 + \347a3,7,2 + 2405aw + \52\a8,9,2 + 5670a9J,2 + \090a5,6,2 +

\092a6J,2 +954a2,!3i2+S9lai3JU + I5\5a,u0,2 + 3490«wu ) + 1.390.000 #2)

Total cost-(16,875 (1093. 1+1658. 1+ 763. 1 + 1309. 1+ 3203. 1 +3913.1 +

6170 . 1 + 7404 . l)x 1.470.000. 1)+ (13,5 (5207 . 1+ 954 . 1 + 172 . 1 + 1347 . 1 +

2405 . 1 + 1521 . 1 + 5670 . 1 + 1090 . 1 + 1092 . 1 + 954 . 1 + 891 . 1 + 1515 . 1 +

3490. 1 )+ 1.390.000. 1) - IDR 3.645.690 per month
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IS! Suppression /, i,i'V;'l4,l?\/l6,15^. (l5,14)I'l7,^8Xn.lOHlR, 19H12,! rK^n'f-ClS,^) (6,2 ''!-(4,3 V' 5,6V^7 VS.5 V7.9 )-{ 9,K )(' K,y VIS ^
R3,642,598 VX-' \__J \_X X.J XX V_ ' X.X '.. / \.X V.X y' XXV.,,' V_y Kj X- yy y„/ X_xIDR 3,642,598 A

2nd

,j?o v _..• v_ y yy yy yy \_y yy v_y \._x yy - •/ yx yy ^_-- '--_-' >-—-• •--- '—• -—-'

....Suppression ,j,^Yf14^17V-^l6.15W15,]-*H^7,18'X'n, 10) n8J9V12J1W'2.13'}/l3,4V' 6,2 }^4,3 ) (' 5.6 U3,S V7,5 Vf 9,7 ^?^ >(' 8,9 X)
IDR 3,641,626 \_/ \X\.^,'vX X_.y y._X VA.,' X_y ^./ vA X_,' yy l^J X_,' '•,_..-' y_y y.y

3rd Suppression/^^^
IDR3.645.811 x^x XJ..X vx Ax X_x x.y; yx Ax' xx AA "-_J X.x x_x y.X X-X V,' '-~X

4thSuppression .''"X X~X X'X. XX ,/"X X'X XXX, ,XX X'X\ XXy X.X y y X (X XX\ X X\ .'X X
> <X 7 v X'A AV. x,.X X.Xx./xy AX X.x x_y X..,' ivy \.„/ \_y

1.1GV14yi 7V^ 6,1 sVfl 5.14} 7̂,1 «V6 E,1oVfl 8,1 ^H(12.MVi 6,12 A(J 3,2 Vf 2.7 )(4.6 \^ 3,4 V^53^3,7 Vf 9,5 j

,-r —^*0" ./ jh16V14,17Vj fi, 15 H'l 5,14Vl 7,18'H'i 1,10 j{1S, 19 >Xl 2,1 lV^, 12V[ 3'rt K5•2 V6-4 X•' 4-3 (̂ 5-6 H3'7 •'
IDR3,646,797 X_AxAA A X_.X J_J XX Ax' X..--' \.X v.y V_/ Xy X.X X_A X_/

IDR 3,645,946 "[
5th

j,t~vj ,_ y \_ _/ \^ y \. ,1 '.^y \_^,> -, / •___.- •__..

Suppression ^1 l6yi4.17Wi6.t5,r^S.t4Vl7,i84'll,10|{lg,l!>Vl2,l^
13,646,797 \[J XA' XXJ_J \__J XX Ax' X..,' -._. .... .... ... ._- ... -

6th Suppression,/ \/ \/ V5,4X,7,,sXn, 10AlS,19;fl2,11 (• :4,12)/l3,2V2,3 A' 6,4 AA-1 V-\6)
1DR3,642,841 \^j \'J \'_J X_,' XA K.J J.J Ax KK X„X XX vA K_JJ J

7tb Suppression Ylil6^y ^4.17\ ^6.15)^1 s.]4)-fi7.t«y{i 1.]oV''18,19^2.1 i)-f6,l2^ {13.2) (2,4 J-^^2 K̂3)

8thSuppression ,', ,6WM 17X!6];Vi5,]4! A.lA'lO.l XlAnAXXl3X4\^B (6,2).
IDR 3,640,978 '• X\ XX X J XX \ / v / X J\ J\ .•'W X ,'

~~~ """ "" -X X-. .X ,,-y
in,i:)(2,13){l2.4lfl3,4)
x-;' x' AX JJ

\ / X / \ X '"-•• J
''-',. x( .x, .xy

(l 8,19Ul3,l Oil 1,4 V| 12,11)
A\ X ?-• '--A

ill.lOl i^.19) {12,1 A'iS-19:
X, XX ,X X,

(17.1 sU2,10 Xl s, 19; n1,10)
\ / X / X '' X J

6i.]4) (17,18) (l3,10l'(l7,18)
X x; x ,x
U6,15)('l5,14](i7.I8j (l5,14)
X ^A >y X(14,17) (16,15) (j 5,14') (16,15)
Xc" .X X;' X-'--.

(us) (14,17! (l6,15XA.17)
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Figure 4.16 Eleventh Suppression's Tree Diagram

M. Twelfth Suppression

The current best solution still eighth suppression and the eleventh suppression pair are

returned to its value in the current saving matrix. The twelfth suppression pair is

savingsis,i9and set s!H,]9 = 0 in the currentsavingmatrix.
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The infeasible merging saving are:

Violating step 4.4.1 = s9j, s5j, s$j, s6%4, s2,4, sl3ji, si3iw,

Violating step 4.4.2 = s/3j4, s14,10, si3j3, sjjq, S13J, s}6jo, si3j9

Total cost = (16,875 (7372a0,i9,i + 6227a!9J8j + 3923a/8.i7.i + \882aJ7j5,i +

\309a1Sli4.i + 2058a!4,ic,i + l643ai6rU + 1103«Afl,y)+ 1,470.000 pu )+ (13,5

(3520a0f7o,2 + I502aw,ii,2 + 309an,i2,2 + 954aa4.2 + ^72a4X2 +- \347ah7i2 +

2405a7i8,2+ 1521a,w +5670«9,5,2+ 1090a5,<u + \092aw +954a2,!3,2+5423a}3,0,2 )

+ 1.390.000/b)

Total cost = (16,875 (7372 . 1+ 6227 . 1+ 3923 . 1 +• 1882 . 1+ 1309 . 1+ 2058 . 1+

1643 . 1+ 1103 . 1 )+ 1.470.000. 1)+ (13,5 (3520 . 1+ 1502 . 1+ 309 . 1+ 954 . 1+

172 . 1 + 1347 . I + 2405 . 1 + 1521 . 1 + 5670 . 1 + 1090 . 1 + 1092 . 1 + 954 . 1 +

5423 , 1 )+ 1.390.000. 1) - IDR 3.641.046 per month
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s! Suppression X^^^^
IDR3,642,598 v. y X J

2nd Suppression {
IDR 3,641,626 'X_
2nd Suppression ^^^ ^^^6J^)-{i5,!4)^7,is)m,ro)X^8J9^12,l7jY2,12)/l3,4) (6,2"Vf 4^^5,6 )/3,S >{J.5 Y{ 9,7 ^7,« V( g,9)

3rd Suppression ^^17^16,13^5,14 hi'?, l^S>{l 1,1 oVl 8f t̂ '12,T̂6,12yfl 3,2^. / 2,3 U4,6 V9,4 V' 5,7 >-{' 3T5 '} / ^. V̂f 7,8 ^)
IDR3,645,811 K_y yy \,X' XyA,_y Vx yy X„X Vy y_X y.X \.J XX K.J X..' y X XX

4thSuppression
IDR3,645,946

5th Suppression Z^!^^!^,^,^/j5J^(l7.1 B)Yll,loV(l8,1^12.11^2,12)(l^«"";^5.2^ 6.4 )-(4,3^5.6 }(_3,7^)
6th Suppression/'̂ Y^,^^},({5iUY17,isVnxoV;isj9Hn,n'} (4,12'̂ M3,2'}/2-3 K6-'1 V^.aV5.6}
1DR3,642,841 Vy/X / K.J y.X J J Xy Xy X.X yX K.J K.J XX \J XX

7th Suppression ' xjQ^^isX'i5,1 4'h/i7,1 sUiM0) '̂Ts,1yY(i"2,1 i">X6,12Vi3,2Vf2,^i V6,2N)f"4.3)
IDR3,642,369 \V vV V,' JJ X.y Xx XX K.J XX Xx W K.J J./

8lh Suppression ..-j",^^ ^^^5^^^7,1^10.1^^8.19} (Tli^i^Vl2,4V^fci'6J^
IDR 3,640,978 X.„,' XX K./K.S J.. •' XX Kj Kj \J K,J ^ -y'

r'"\ X~\ /''X /' X X \
18,19) 11,12112,13) 12,4^(13,4)
\ X ^ .-' V / X X '•- /
;.\\ :\\ .1.. ;x 1.,

x \ y ^ 1 \! -••
19,18X13,11! 11,121(2,13 )2,12;
V /' ^ / ^ / \ J \ J
XX. X ,X ,'X, XX

(/10,inil8.iy)fl3,llN!(ll,41)i'l2,llX:
xxxyxy
\ I X I \ ) \ j \ /
X-, X, yx ,X. XX

l'l5,14X'l7,lKV2,10lflS,19Xjl,lU!
V y VXX, ./ ',, / V .1
..x _x y; x xx
(l7,15Vl5,14) (l7,18) (13.10) itt,18)
'X, JJ. 'x Vx )x'

n4,16);'ie.lsUl5114ii'l7,lg)fl5.14Nl

-Xl 16yi4,17VlS,l5Vl5,14) (l7,lsVll,lD'H,'l8,19,H12,irM/6,12yj 13,2 Vf 2,7 J 4,6 tf 3,4 \i 5,3 W3,7 H9,5 J
x J J / xy V ' k J K.J vy xy x_y Xx \„y Xy x_x x.x yy --.J

(l6,l)(l4,17J (16,15) {l5,141(16,15J
Xy X"' x' ^X, .Xy
g 5 (1.16) (14,17! (16,13) 64,17}

gl gr (i.wXKi'Vue)
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§ a 1 gsy/Ba,

0 os£ c« &«i

1* r« j S
» y;

*g" »i ffiS
d IS.t* g

Figure 4.17 Twelfth Suppression's Tree Diagram

N. Thirteenth Suppression

The current best solution still eighth suppression and the twelfth suppression pair are

returned to its value in the current saving matrix. The thirteenth suppression pair is

saving s10,11 andsets10,11 = 0 in the current saving matrix.
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The infeasible merging saving are:

Violating step 4.4.1 = s9i7, s5i7, s5_3, s6J, s2i4, s}3Ji, sI4J6, s]9J

Violating step 4.4.2 = sI4,n, sUI, si0j, sio,i6, si9,ii.

Total cost =(16,875 (1093^/y + 1658aAM,7 +763ai6J5J + \309a!5J4,i +3203aHi7,i

+ -39X3(117^1 + 6\70a!8J9J + 7404a,9Ai)+ 1.470.000 pu )+ (13,5 (5027«MU +

309a!U2,2 +954au4.2 +X72a4j,2 + \347a3j,2 +2405a7l8t2+ 1521«w +5670a9tS.2

4 1090a5.w+ 109206,2,2 +954a2,i3.2+ 1935a»,/w + 3490a/w )+ 1.390.000 fe)

Total cost =(16,875 (1093. 1+1658. 1+763. 1+1309. 1+3203.1 +3913.1 +

6170 . 1+7404 . 1)+ 1.470.000. 1)+ (13,5 (5027 . 1 +309 . 1 +954 . 1 + 172 . 1 +

1347. 1 +2405. 1+ 1521 . 1 +5670. 1+ 1090.1 + 1092.1 +954. 1+1935. 1 +

3490. 1)+ 1.390.000. 1) = IDR 3.641,073 per month
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Figure 4.18 Thirteenth Suppression's Tree Diagram

O. Fourteenth Suppression

The current best solution still eight suppression and the thirteenth suppression pair is

returned to its value in the current saving matrix. The fourteenth suppression pair is

saving */7,«and set s}7j8 =0in the current saving matrix.
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The infeasible merging saving are:

Violating step 4.4.1 = s9i7, s5t7, s5_3, s6i4, s2,4, sJ3jj, si3j,h si6j7, si9J

Violating step 4.4.2 = s13,14, s!4jo, S13J5, $13,17, si3,m, sijo, s^j, s!9!o,

Total cost - (16,875 (1093aft/(/ + 2798«,,,7y + 1882a,7,75,/ + n09al5j4,i + 205Sa]4j6,i

+ 5362yMS,y + 6\70a,8J9j + 7404al9Ai)+ 1.470.000 pu )+ (13,5 (3520a0,nu +

\502aio,n,2 + 309aJU2,2 + 954a!l4j + 172«w + 1347aw + 2405a7,s,2 +

1521aw + 5670aw + I090a5,6,2 + 1092a*w + 954a2il3,2 + 5432a}3A2 ) +

1.390,000 p22)

Total cost = (16,875 (1093 . 1+ 2798 . 1+ 1882 . 1+ 1309 . 1+ 2058 . 1 + 5362.1 +

6170 . 1+ 7404 . 1)+ 1.470.000, 1)+ (13,5 (3520 , 1+ 1502 . 1+ 309 , 1 + 954 . 1 +

172 . 1 + 1347 , 1 + 2405 . 1 + 1521 . 1 + 5670 . 1 + 1090 . 1 + 1092 . 1 + 954 . 1 +

5432 . 1) + 1.390.000. 1)= IDR 3.684.229 per month
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Figure 4.19 Fourteenth Suppression's Tree Diagram

P. Fifteenth Suppression

The current best solution stills eight suppression and the fourteenth suppression pair is

returned to its value in the current saving matrix. The fifteenth suppression pair is

saving S}5j4 andset s15,14 = 0 in the current saving matrix.
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The infeasible merging saving are:

Violating step 4.4.1 = s9i7, s5J, s5_3, s6i4, s2j, si3,ii, si3J0, si5J6, si9,i

Violating step 4.4.2 = si3J4, s}4jo, $13,16, sijo, s/3j, s/9io,

Total cost-(16,875 (1093^,/,/+ 1658a;,,M + 206&al6,14j + 1319aM/5,/+ I9\0a]5j7,i

+ 3913 a 17M} + 6l70aj8,i9.i + 7404al9,0,i)+ 1.470.000 pn )+ (13,5 (3520ailil0,2 +

I502a10,u,2 + 309aiU2,2 + 954a/z_u + \72aw + \347a3,7,2 + 2405a7,8,2 +

1521as.su -i 5670«9,5l2 + I090a5i6,2 + \092a6r2,2 + 954a2,!3,2 + 5432a!3A2 ) +

1.390.000 p22)

Total cost = (16,875 (1093. 1+ 1658. 1+2068. 1+ 1319. 1+ 1910. 1+3913.1 +

6170 . 1+ 7404 . 1 )+ 1.470.000. 1)+ (13,5 (3520 . 1 + 1502 . 1+ 309 . 1 + 954 . 1 +

172 . 1 + 1347 . 1 + 2405 . 1 + 1521 . 1 + 5670 . 1 + 1090 . 1 + 1092 . 1 + 954 . 1 +

5432. 1 )+ 1.390.000. 1) = IDR 3.641.350 per month
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Figure 4.20 Fifteenth Suppression's Tree Diagram

Q. Sixteenth Suppression

The current best solution still eight suppression and the fifteenth suppression pair is

returned to its value in the current saving matrix. The sixteenth suppression pair is

saving sS6J5 and set si6J5 =0 in the current saving matrix.
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The infeasible merging saving are:

Violating step 4.4.1 - s9i7t ss:7, ssj, s6j, s2l4, s]3ji, s/3jo, si9j

Violating step 4.4.2 = s!3ii4, ,si4j0, $i3,i5, S13.17, suo, si3,i, s!9i!o,

Total cost = (16,875 (1093a<u/ + \\95aU5J + \309aJSj4.i + 2058«My6i/ + I6l3a16j7,j

+ 3913 a 17,18,1 + 6\70a}H,i9j + 7404amu)+ 1.470.000 pu )+ (13,5 (3520«0i/o|2 +

\502aio,iU + 309aiu2,2 + 954a12,4,2 + \72aw + I347a3,7,2 + 2405al8,2 x

152108,9,2 + 5670a9t5i2 + 1090aw + I092a6,2,2 + 954«z,.u + 5432a13i0,2 ) +

1.390.000 p22)

Total cost -(16,875 (1093. 1 + 1195 . 1 + 1309. 1+2058. 1 + 1613 . 1 +3913.1 +

6170. 1 + 7404. 1 )+ 1.470.000. 1)+(13,5 (3520 . 1 + 1502. 1 + 309 . 1 + 954 . 1 +

172 . 1 + 1347 . 1 + 2405 . 1 + 1521 . 1 + 5670 . 1 + 1090 . 1 + 1092 . 1 + 954 . 1 +

5432 . 1 )+ 1.390.000. 1) = IDR 3.628,187 per month
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Figure 4.21 Sixteenth Suppression's Tree Diagram

R. Seventeenth Suppression

The currentbest solution is change to the resuit in sixteenth suppression and then the

sixteenth suppression pair is removed permanently from the current saving matrix

s}3jand set Si3<4 = 0 in the current saving matrixand remains zero in all next iterations.

The seventeenth suppression pair is saving s!4j6 and set s!4,i6 = 0 in the current saving

matrix.
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The infeasible merging saving are;

Violating step 4.4.1 = s9,7, s5,7, ssj, ss.4, s2,4t s}3i}1, s13,io, si9,i6.

Violating step 4.4.2 = s!3j4, s14j0, $i3,i6, suo, s]3t/t si6i!0, sJ9j0

Total cost - (16,875 (\646a0j6.i * \643aJ6iU + 1\95aU5,i + \309ctis.i4.i +• 3203aJ4.i7,j

+ 3913 a i7,i8,! + 6\70a18,19J + 7404a}9,(U)+ 1.470.000 pn )+ (13,5 (3520a0,w,2 +

\502a10Mt2 + 309alul2 + 954aJ2,4,2 •+ I72a4,3,2 + 1347«w + 2405a7,5,2 +

\52\a8,9,2 + 5670a9,sj f 1090«w + 1092a^,2 + 954a2,i3,2 + 5432«m2 ) +

1.390.000 p22)

Total cost = (16,875 (1646. 1 + 1643. 1 + 1195. 1 + 1309. 1 + 3203. 1 +3913,1 +

6170 . 1 + 7404 . 1 )+ 1.470.000. 1 )+ (13,5 (3520 . 1 + 1502 . 1 + 309 . 1 + 954 . 1 +

172 . 1 + 1347 . 1 + 2405 . 1 +- 1521 , 1 + 5670 . 1 + 1090 . 1 + 1092 . 1 + 954 . I +

5432 . 1 ) + 1.390.000. 1) = IDR 3.657.347 per month
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Figure 4.22 Seventeenth Suppression's Tree Diagram

S. Eighteenth Suppression

The current best solution still sixteenth suppression and the seventeenth suppression

pair is returned to its value in the current saving matrix. The eighteenth suppression

pair is saving j^^and set si6j7 ~ 0 in the current saving matrix.
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The infeasible merging saving are:

Violating step 4.4.1 = s9i7, s5i7, s5i3, s6J, s2,4t S13.11, s13,10, sJ9j7, s}6J,

Violating step 4.4.2 = s!3,n, s 14,10, sj3,i7, si,w, s!3,i, sm.io, s!9,io

Total cost = (16,875 (2771aftV7,y + 3913%,/5,/ + 6170%,/?,/ + 8480%./,/ + \\95aU5J

+ 1309 a i5M,i + 2058%,/tf,; + 1656%/,,,)+ 1.470.000 pn )+ (13,5 (3520a„i/0,2 +

\502aioju + 309a1U2t2 + 954al2,4,2 + I72a4,3,2 + 1347aj,w + 2405a7,8.2 +

I521a,w + 5670a9,5,2 + I090a5,6,2 + \092a6t2i2 + 954a2J3J + 5432%,o.2 ) +

1.390.000 fe)

Total cost-(16,875 (2771 . 1 + 3913 . 1 + 6170. 1 + 8480. 1 + 1195 . 1 + 1309.1 +

2058 . 1 + 1656 . 1 )+ 1.470.000. 1 )+ (13,5 (3520 . 1 + 1502 . 1 + 309 . 1 + 954 . 1 +

172 . \ + 1347 . 1 + 2405 . 1 + 1521 . 1 + 5670 . 1 + 1090 . 1 + 1092 . 1 + 954 . 1 +

5432. l)x 1,390.000. 1) - IDR 3.675.387 per month
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Figure 4.23 Eighteenth Suppression's Tree Diagram

T. Nineteenth Suppression

The current best solution still sixteenth suppression and the eighteenth suppression

pair is returned to its value in the current saving matrix. The nineteenth suppression

pair is savingsU5and set S]j5 = 0 in the current saving matrix.
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The infeasible merging saving are:

Violating step 4.4.1 ^ s9t7t s5j, s5,3, s6.4, s2,4, s13,11, si3,io,

Violating step 4.4.2 = s!3,i4, si4,io, Si3,n, si,w, Si3,i> si9,io

Total cost = (16,875 (223&a0,i5,i + \309a]5,14,i + 2058«U/M + \6\3al6JU +

39\3ai7,i8,i + 6170 a }8,I9j + 8480ayJU/ + n03aIA!)+ 1.470.000 pn )+ (13,5

(3520a0,w,2 + \502aio,u,2 + 309«/AU2 + 954a}2,4,2 + \72a4,3>2 + I347a3,7j +

2405a7i8j+ \521a8,9J 4 5670a9,5,2+ 1090a5.w+ 1092au,2 +954a2xv +5432a75,,u )

+ 1.390.000 P22)

Total cost - (16,875 (2238 . 1+ 1309 . 1+2058 . 1+ 1613 . 1+ 3913 . 1+ 6170. 1+

8480. 1+ 1103. 1)+ 1.470.000. 1)+(13,5 (3520 . 1+ 1502. 1+ 309 . 1+ 954 . 1+

172 . 1+ 1347 . 1 + 2405 . 1 + 1521 . 1 + 5670 . 1 + 1090 , 1+ 1092 . 1 + 954 . 1 +

5432 . 1)+ 1.390.000. 1) - IDR 3.664.114 permonth
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1st Suppression X^^X/^XiXXrisX/njs\n,ioXs,iX^.i >'H 2x2) (n,X^,2''xf^.s^H 5,6 V( 3,7}{8,5 V^ 7.9) r^s ;^ sx ){is }
IDR 3,642,598 XX VXXX xXXX XX XX vX X.X XX XX yX xX XX Xx X vX _• ••-.-_*

2nd Suppression Qr^ fa \}/]5 ^7 ,g', (n,ioVW (n.\ 1^12H W}( 6.2 Xu V5,6V 3,8 }( 15 }| 9,7 Hi 7,8 V8,9 j
IDR 3,641,626 XX XX XXXX VX XX XX X.y XX7X ''xX X V X;' XX' XX VX

3rd Suppression yxX^X^M^^.l^HMJ0^M^nH>t2'} fmV^S X^X9,4^5,7 )(^^ 9'5 X7'*)
IDR3.645,8I1 XX yX VX XX xX XX XX XX : J Ky X- xy X x.-;- x-- ~-X X.

4[h Suppression/"g H{ ,X5^ ^5j^1Vi8^i,i^^i9V/i2.ii)i6.i2Xlw K2-7^ 4^ K̂ /H 5-3 K-1-7}{9-5)
IDR 3,645.946 Jj XXXX XX XX X..'' XX VX -.X VX XX v_y KJ XX ^ X

5th Suppression A~g\/i4 Jxf6 ^ uV/nA'iuo':.'18,19^12,1 1V/112i/nX 5,2)(m ^4,3 W5,6 V 3,7)
IDR 3,646,797 XxXyXXXXXxXX '-...XX'XX/ Vx xx XX -X x/

6tli Syppression^^X ^^(]5^7^(n.^ll^lll^^ilX^X^K^X43)^6)
IDR 3,642,841 VX

7thSuppressio
IDR3,642,369
7th Suppression /^Wh^X 05,1 '̂7'' aXU'' ^̂K'19X^2'1 î6'J"X." '̂ '̂ X 2,it)(6'2 X4'3)

8th Suppression r"''̂ v/^iVl^1^5j'i'H'lV^/i"o.llV(i8,t9;. (fI.12V/2,1^v/l2.4)^^<
IDR3,640,978 v.Xl.„/ y/VV V/X; X'XX X'' - ,,..

17thSuppression/;^Y^~^HX £ / \ X^ X,y^(lu;\ fa)(nA\XX
IDR 3,657,347 VX XX X' Vy ^ V V; X X' V V X/ V-X

18th Suppression yx~\ X'K,K ^ (X L^ X^, (|9 X^n\ X12^ fa^ A,2)
SDR 3,675,387 X„7 XXV,XX yV,.^ \J \/ \J \/ xy X-;'

19t!i Suppression X||u.-y07\ ^ X, ^, ,' ^^ ^ (a^ /, M\ ^,,i)
IDR 3,664,114 \X XV XX

X x X x

('ll5'!|!5,l7W14,16! !15,14V'l8,17Vu,|0! (MfollVlB.W
•X ,• \ / \ / \ , \ / \ ,/ v / y y
X" XX X' XX y'V VX X XN -X
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Figure 4.24 Nineteenth Suppression's Tree Diagram

4.4 Total Cost and Distance Difference

The current vehicle routes compared with the best result from Holmes and Parker

aleorithm to know the difference of the routes based on the total cost. The best result
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of new vehicle routes from Holmes and Parker algorithm is in the sixteenth

suppression. The total cost of sixteenth suppression is IDR 3.628.187 per month.

The difference of Total cost =IDR 3.701.590 per month - IDR 3.628.187 per month

= IDR 73.403

The graph ofsixteenth suppression is in the appendix.

The difference ofdistance travelled between current routes and new routes for

every vehicle is below.

The difference of distance travelled by Truck

= Distance travelled by truck in current route - distance travelled by truck in

new vehicle route

- 26.092 meters per day - 24.755 meters per day

= 1.337 meters

The difference of distance travelled by Panther

=Distance travelled by panther in current route - distance travelled by panther

in new vehicle route

= 29.725 meters perday - 25.959 meters per day

= 3.766 meters

 


