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1.2. Apa Quantitative Analysis (QA) ?

QA adalah scientific approach to managerial decision
making

1.3. Bagaimana pendekatan yang digunakan
oleh QA ? —SEE P3 2012 edition

Figure 1.1
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Contoh model misalnya:
e BEP model -2 n=TR-TC
e Model Inventory berikut ini,

Economic Order Quantity (EOQ) Model

Annual ordering cost = —
Q
o
Annual holding cost = — Cy
|‘_5 ?N_!‘.

EOQ = Q" = \"I




1.4.Situasiyang yang dihadapioleh Management
dan model kuantitative yang mungkin
dipergunakan :

Situasi - Certainty Risk Uncertainty Conflict
- . . Game
BEP with Calculus (M-6) P "’b(;;"hty S‘m(‘il:)t“’“ Theory
(M-4)
Model I.(uantltatlve yang dapat Decision Inver}tor?f Markov
dipergunakan a.l. : . analysis with .
. . . Analysis . Analysis
Liniear Programming 3) uncertain (15)
(7t09) demand (6)
Queuing
Integer Programming (10) analysis
as3)
Dynamic
Goal Programmming (10) | Programming
(M-2)
Inventory analysis with certain| Forecasting
Demand (6) Q)
Network Flow model (11)
CPM/PERT
12)

eterangan :
Angka dalam kurung () adalah bab dimana
materi tersebut berada pada textbook utama
2012




1.5. Paket yang dipergunakan
Paket yang dipergunakan adalah :

G for Wirnaows v o

ST WARE far

Quantitative Methods.
Operations Research
and Management Scien

E E Licensed to: M.5_1dr

Licenser

OM for Windows

Version 4.0
by Howard J. Weiss

Saltware for Deciston Sciences:

Quantitative Methods.
Production and
Operations Management

Yé OM for Windows ko accompany Render; y
File Edlt View | Module Format Tooks window Help
440

D = H é Assignment A
I B Breakeven(Cost-Yolume Analysis
”EookAnthua N / B o - E:( 00

Decision Analysis

Forecasting

Game Theary

Goal Pragramring

Integer & Mixed Inteqet Programming
Triventary

Lireat Programming

Matkay Analysis

IMaterial Requirements Flanning
Hetwarks

Praject Management (PERTCPM)
Qualiey Contral

Simulation

Statistics (mean, var, sd; normal dist)
Transportation

iitaiting Lines

Display POM Modules only
p Display Qi Modules only
Display ALL Modules




; ' OM For Windows to accompany Render/Stair/Hanna's Quant Analysis For Mgkt text

Eile Wiew | Madule Tools Help
O = Assignment = E A @
EreakeveniCaost-Yolume Analvsis
Decision Analysis

Forecasking

Game Theory

Goal Programrming

Integer & Mixed Inkeger Programming
Invenktory

Linear Prograrmming

Markow Analysis

Material Requirements Planning
Mebworks

Project Management (PERTJCPNM)
Cuality Contral

Simulation

Statistics {mean, var, sd; normal disk)
Transporkakion

Waiting Lines

Display POM Modules only:
v Display QM Modules only
Display ALL Modules

Atau modul Excel sbb :

Decision Science
i

PRENTICE HALL




4 Microsoft Excel

‘Eile Edit Yiew Insert Format Tools Qata@ﬂindow Help

DB SEY L ER s i .o
Al v = Breakevenfcost-volume anlysis b
Decision tables
Forecasting
1 | Inwenkary
7 Quality contral b
K Transpartation
T Waiting ings b
3 S¢ enu Bar
o o
7 About Fxcel (M
B
g Lser preferences
W {Color selection
T (lpar shest
W Formula to text
13
m Unload Fxcel QM

Modul lainnya seperti :

AB-POM
AB-QM

QS dan TORA
LINDO

QSB

0O 000D

Untuk keperluan kita saat ini cukup modul : QM for windows dan
Qm-Excel diatas.
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Bab | MODEL DECISION
02| TuEORY

1.2. 6 (enam) langkah pada pengambilan
Keputusan

No. Langkah Langkah

Mendifinisikan problema
dengan jelas

Lakukan listing beberapa
2 alternatives yang dapat
dilakukan

Cari / identifikasi outcomes
yang mungkin terjadi

Hitung payoff or profit
untuk masing masing
alternative pada outcome
tertentu

11




Pilih salah satu dari model
model decision theory

Applikasikan model
yang dipilih dan lakukan
pengambilan keputusan

Contoh sbb : LIHAT halaman (atau diberi kode P (page) seterusnya)
71- text tahun 2012 (atau disingkat p071-2012)

State of Nature (scenarios)

Alternatives Favorable Market Uil e
(i) ) market
&)
1. Mendirikan pabrik 200,000 -180,000
besar atau
2. Pabrik kecil, atau 100,000 -20,000
3. Do nothing 0 0

12




Jika kondisi yang dihadapi management under risk
(probabilitas dapat diperhitungkan sbb :

a

Jika kemungkinan kondisi pasar baik (Probabilitas favorable
market) = 0.5

EMYV (expectec monetary value) atau rata rata keuntungan
yang diharapkan = (Payoff the 1 of state nature (perolehan
pada kondisi pertama) dikalikan dengan (*) probabilitasnya)
ditambah dengan (+) ...dstnya...... (payoftf the last *
probalitasnya) - menghasilkan maximum EMV

EVPI (atau expected value dari dari informasi yang
tersedia/sempurna/perfect = (best outcomes 1% state of nature
(perolehan terbaik pada kondisi pertama) dikalikan dengan
(*) probilitasnya ) + ...dstnya..... (best outcome the last *
probabilitasnya) dikurangi dengan maximum EMV

Expected opportunity loss (EOL) dihitung dengan
mencari terlebih dahulu ‘apa yang akan terjadi jika the best
alternative pada setiap state of nature tidak dipilih (caranya
pilih yang terbaik dahulu, kemudian susun payoff matixnya,
dan carilah EOLnya (yaitu payoff * probabilitasnya) yaitu
dengan mencari MINIMUM REGRET

Sensitivty analysis dihitung dengan mencari range
probabilitas favorable market dimana do nothing terbaik, atau
probabilitas dimana small plant terbaik dilakukan atau large
plant terbaik dilakukan. Misalkan probilitas favorable market
= p, maka EMV small plant = EMV large plant pada saat
100000p-20000(1-p) sama dengan 200000p —180000(1-p) atau
120000p-20000 = 380000p — 180000 atau p = 160000/260000
=0.62 dan EMV do nothing = EMV small pada p =0.176

o Keputusan yang dapat dilakukan jika p < 0.167 do nothing

o Jika 0.167 <p< 0.62 small plant yang didirikan, dan
o Jika > 0.62 didirikan pabrik besar

13




Jika Under uncertainty :

0 Maximax dapat dilakukan = maximum gain dari maximum
outcomes (optimistic)

0 Maximin > maximum  gain  dari  minimum
outcomes(pessimistic)

o Equal likely (Laplace) = equal probability

0 Minimax => Minimize dari Maximum opportunity Loss
(misalkan disini tidak memilih outcome $200000, pada pabrik
besar apa yang terjadi ?

Cara mengerjakan dengan komputer sbb :

Step 1. Memanggil paket QM — Decision Analysis sbb :

=, QM For Windows

1 File Edit “iew | PModule Fommat Tools wJlndove Help

M = B = Lzsigrimenk
T Ereakevern/CostWolume Snalpsis
IT D ecizion Analpsis
Forecasting

Aarial

Game Theory

Goal Programmirng

Integer Programming

Irwrerntorg

Linear Programming

M arkow Snalpsis

k1 aterial BHequirements Planning
Fized Integer Programming
HMetvaork =

Project Management [FERT ACFER)
Qvuality Control

Simulation

Statistics
Transportaktion

W Siking Lines

E =it Ak For “findows=

14



Step 2. Masukkan datanya sbb :

=, QM for Windows

E Edt View Module Format Tools ndov Help

..

" [ Open.. Chrl+
il i [slee
n EEE gk
CEE e

q ﬁ BravE askErne]file
! S as L

= L+

=i Print Screen

P Golie il
E it

15




Create data set for Decision Analysis/Decision Tables

LT ™ oo pada halaman 36 Modify default titl

0 I v
Mumber of Optians Row names Colurn names

oG |

& [ption 1, Option 2, Optin 3...
T oabocde,..

Mumber of Scenarios

 4.B.CDE..

K ﬂ- 11,2345,
" Januany, February, March, &pr, ..

- Dbjective Click here to set start month j

% Profits [maximize)
-

™ Costs [minimize) e
Cancel Help K

=, QM for Windows - [Data T able]

File Edit “iew Module Fommat Tools indow Help
DEHS =B 7w Bl -05a s
Ardl " 82 B I U oA

- Objective Hurwicz &lpha Irstruiction—
% Profits [mavimize] Enter the na
" Costs [minimize]

| = |

=
L=

Contoh pada halaman 56

Soenatio 2

Probahilities
Option 1
Option 2
Option 3

16



=, QM for Windows - D:A00_bahan kuliah 52 DAN 53\Kuliah_MM_Undiknast00_|

File Edit “iew Module Fomat Tools Sindow Help

AR

D@8 Bal<i vn il © -

===k

i - 82- BIUE=S=04A-
- (bjective Hunwicz Alpha Instruction:
i+ Profits [masimize) 0.4 Use the scr
™ Costs [mirimize) ﬂJ ﬂ
Contoh pada halaman 36
F Market UNFay . M
Probabilties 05 05
Large Plart 200,000, -180.000,
small plart 100,000, 20,000,
do nothing 0, 0,
Hasil analisis sbb :
| Ele £1' Vew Modue Fomat Toos Window Heb :
DeE8 BEZE " /@i ™ -0HAR K| wen
[ s 82 BIU ES= [0 LA-O-_ -
[ED [Eeedss e i, additional windows. Thest
0 il & Aré Mo Ié: n 9
? E’;’:f[m] A ﬂ using the WNDOW ot nthe Meiner

=, Decision Table Results

Contoh pada halaman 86 solution

F Market | UNFay. M EMY | Rowbin| RowMax| Hurwicz

Probabilties 05 03
Large Plant 200000, 180000, 10000, -1soo00, 200000, 1242000,
smal part | 100000, 20000, apooo,[ 20000, toaoos,|  7s000
do nothing | 0, 0. 0| 0. 0| 0
| maimun|  40.000,| 0] 200000,[ 124000,
' BestEV|  maximin)  maximax | Best

[The maximum expected monetary value iz 40.000 given by small plant
(The maximin iz 0 given by do nothing
The maximax ix 200,000 given by Large Plant

17



Expected value of Perfect information (EVPI) sbb :

=, AM for Windows - D:W00_bahan kuliah 52 DAN S3%ZKuliah MM_Undikn

||<®» Eile  Edit Miew Module Fommat Tools window Help

JIma = = = A= e T (== - DAL o A
|| i - 82~ | B 5 UO|l===|o© «
— WhEectve Hrsnee Al pha Iz
= Profitz [maximize] Th
¢ Costs [minimize) LIJ _PI L=l
Cortoh pada halaman
F rdarket LF &~ . bd Pdzzirmum
Probabilitie=s a5 a5
Large Plant 200000, -150.000,
small plart 100.000, -20.000,
do nothing o, o,
FPerfect Informsation 200000, o,
Perfect*probability 100.000, o, 100,000,
Best Expected “alue S0.000,
Exp “alue of Perfect Info E0.000,

Minimum Regret (Expected Opportunity LOSS — EOL)sbb :

=, (M for Windows - D:\00_bahan kuliah 52 DAN 53\Kuliah_MM_Und

:?l File Edit Wiew Module Fomat Tool: Window Help

DBE§|E ﬁﬁ ! “Tli|%ﬁ1nn§; =
. | | | e
| Aiel  ToM for Windows - D:AD0_bahan kulish 52 DAN 53 uliah_MM_Undikn.
= jEEtvE Hunniee &lpha
i Profits [maximize) 0s
" Costs [minimize) ﬂJ ﬂ

Contoh pada halar

Fharket |  UNFay. M Maximum | Expected
Fegret Regret Regret Regret
Probahilties 05 05
Large Plarit a, 150.000, 150.000, 90.000,
small plant 100.000, 20,000, 100.000, £0.000,
do nathing 200,000, a, 200000, 100.000,
Minimax regret 100.000,

18



Small Plant menghasilkan regret (penyesalan yang terkecil) jika
large plant dengan the best alternative tidak terpilih (p88 pada text).

Jika dikerjakan dengan QM-Excel sbb :

#24 Microsoft Excel - Book1

|@ File Edit Miew Insert Format Tools Data QM Window Help

DEEHSRAY $BRI - &= 438 BB 2 w10
A =] =| Decision 1
A | 8 | ¢ | o [ E | F | 6 [ H | 1 |

1 |Contoh halaman 86

2
.3 |Decision Tables
4 Enter the profits or costs in the main body of the data table. Enter probabilities in the first
5| row if you want to compute the expected value.
_6 |Data Resulis

7 |Profit Scenario 1 Scenario 2 Em Minirmam | Maxirmum

8 |Probability 0.5 0.5
_9 |Decision 1 200000 -150000 10000 -130000) 200000
10 |Decision 2 100000 -20000 40000 200000 100000
11 |Decision 3 0 0 0 0 0
2] Maximum 40000 0| 200000

13
14 |[Expected Value of Perfect Information
15 |Colurnn best 200000 0 100000 <-Expected value under certainty
=N 40000 <-Best expected value
ra BO000 «-Expected value of perfect infarmation

19 Regret

bl Scenano 1 Scenann 2
21 Probabity 04 05
22 Decision 1 0 180000

B
|

Decision 2
Decision 3

0000020000

200000 [

Minimum

19

Expected Maximum

90000 180000
G000 100000
100000 200000
60000 100000




1.3. Decision Trees

Lihat contoh p81-2006 , sbb :

Any problem that can be presented in a decision table can also be graphically illustrated in
a decision tree. Let’s take another look at the Thompson Lumber Company case first pre-
sented in Chapter 3. You may recall that John Thompson was trying to decide whether to
expand his operation by building a new plant to produce storage sheds. A simple decision
tree to represent John’s decision is shown in Figure 4.1. Note that the tree presents the de-
cision and outcomes in a sequential order. First, John decides whether to construct a large
plant, a small plant, or no plant. Then, once that decision is made, the possible states of
nature or outcomes {favorable or unfavorable market) will occur.

All decision trees are similar in that they contain decision points or nodes and state-
of-nature points or nodes. These symbols are:

[0 A decision node from which one of several alternatives may be chosen
() A state-of-nature node out of which one state of nature will occur

Analyzing problems with decision trees involves five steps:

Five Steps of Decision Tree Analysis

1. Define the problem.

Structure or draw the decision tree.

Assign probabilities to the states of nature.

Estimate payoffs for each possible combination of alternatives and states of nature.
Solve the problem by computing expected monetary values (EMVs) for each state of
nature nede. This is done by working backward, that is, starting at the right of the tree
and working back to decision nodes on the left.

v wN

20



Penyelesaian decision tree sbb — P85-2006 :

EMV for Node 1

o
o

EMY for Node

Contoh yang lebih complex sbb :

FIGURE 4.3
ger Decision Tree with Payoffs and Probabilities for Thompson Lumber

21



Menghasilkan keputusan sbb :

FIGURE 4.
Thompson

EMVs Show

$106,400 diperoleh dari : (190,000%.78) — ((1-.78)*-
190,000) = 148,200 —41,800 =106,400

Kerjakan halaman 104-105

22




Bab | FORECASTING
03

Teknik Forcasing yang dapat dipergunakan a.l. :
o Qualitative
e Time Series, dan
e Causal methods

Perhatikan gambar berikut (p155, 2012)

Forecasting
Tachnigues
|
| | I
Qualitative Time-Sarias Causal
Models Mathods Mathods
Dalphi | Moving | Regression
Mathad Ayvarages Analyss
| Jury of Executive | Exponential Multiple
Opinion Smoothing ~ Regression
Sales Force | Trend
Composita Projactions
Consumar
Market Survey = Decomposion

23




1.4. Contoh Model Moving (MA) average 3
periode (MA3)
Jika kita mempunyai data selama 12 bulan sbb :

Actual
Shed sales

10,
12
13
16,
19,
23,
26
30,
28,
October 18,
16
14

fira

|

Pertanyaannya : Berapa besar penjualan bula januari
berikutnya ?

Dengan menggunakan MA (3) periode =

Sum of demands in previous n periods

Moving average forecast =

n
Mathematically, this is written as
Fioy = ¥r=¥p = 0 = Fipe
1
where
Fy~| = forecast for time period ¢t — |
¥, = actual value in time period ¢

n = number of periods to average

24



Hasilnya adalah : (14 + 16 + 18) / 3 = 48 /3 = 16. (jika dengan
QM-v4) hasilnya adalah :

11 6667 4, 353335 15, 777S

14, 15,6667 55335 55533 25,4444
23, 16, E 7. a9,
25, 19,3355 5,657 5 EEET 44 4444
=0, 22 GEET 7 SEEE 7 S555 S53,F7FE
25, 26,3333 1.,6667 1,6667 2777
15, =8, T 10, 100,
156, 25, 3EES 0,333 9,5333 a7 A111
14, 20,6667 -5 EBEET 5 EEET 44 4445
o225, 56,3333 58,3333 426, FFFT
15,73 0,7037 5,455 47 542
16, (Bia=) Cham ) (MISE]

=tod err =l =1

Baik tidaknya hasil forecast tergantung dari tingkat kesalahan yang
terjadi dalam bentuk :

MAD = Mean Absolute deviation =

¥ |forecast error

MAD =
n

25




atau Mean Squared Error (MSE)

i '.:
E._EFE[]E__-

MSE =

M

atau Mean Absolute percent error (MAPE)

EITOT

MAPE = —100%
n

(lihat, Stair, and Hanna, 2012, p158-159)

Pada gambar diatas terlihat masih ada Gap antara grafik actual
dan Forecast, dan masih besarnya nilai MAD, dan MSE.

1.5. Contoh Exponential Smoothing —p163-
2003 atau p160-2006

Metode forecast ini disusun dengan cara melakukan
adjustment pada model forecast sebelumnya. Sehingga
modelnya menjadi sbb:

26




New forecast = last period’s forecast +
o (last period’s actual demand minus
last period’s forecast)
atau

F, =aA +(1-0)F,

dimana
nilai alpha di prediksi sebesar

o = 2/(N+1)

N = # Of pel‘iOdS Of MA (Lihat Riggs, Operation

management, 1976,p97)

Actual Shed
Jdarnuarys 10
Februasry 12
Pdarch 135
L il 15
PA=y 19
Jdune 235
gl =25
A=t =0
September 25
Octakber 15
rowembaer 165
December 14

27




Exponential Smoothing

=

ra

o]

Error analysiz beging in period :

Cotoh Tabel 5.2 p162- Wallace Garden Supply Shed Sales Solution

Actual Forecast Errar |Error Error*2
Shed zales

January 10, 10,
February 12, 10, 2, 2, 4,
March 13, 10,2 248 28 7,04
Al 16, 10,43 552 552 30,4704
May 19, 11,032 7968 7 963 £3,489
Jume 23, 11,3288 11712 111712 1247957
Jully 26, 12,3459 13,0541 13,0541 170,409
August 30, 14,2513 15,7487 15,7487 | 2480207
September 28, 15,8262 121738 121738 1482015
October 18, 17,0436 09564 09564 09147
Mowember 18, 17,1302 -1,1392 1,1392 1,2978
December 14, 17,0253 -3,0253 3,0253 91524
TOTALS 225, 67,2277 75,5567 | G08,5914
AVERAGE 18,75 E1116 £,86588 73,5083
Mext period forecast 16,7228 (Biaz) [MAD [MSE)
=td err 94786

1.6. Model Regressi — p172 -2003 atau p120-
2006 — Midwestern Manufacturing’s

Model Trend sbb :

where

28

A

]"" = |rJ.::. T |rJ|.-"'.r

predicted value
intercept

slope of the line

time perod (1e, X = ,2,3,...,n)




Jika data yang dipunyai sbb :

Detnancd Year
1393 74 1
1334 74 2
1993 a0 3
13496 a0 4
13497 105 5
1993 142 g
13433 122 7

Dengan menggunakan QM akan diperoleh sbb :

Cantoh p172 - &naliza Regressi [ Trend ) Model Salution
Demand ‘Year| Forecast Error [Ertar| Errar*2
Generatar

1993 74, 1, G725 6,75 6,75 45 5625
1994 79, 2, 77 7857 1,243 12143 14745
1945 aa, 3 88,3214 -3,3214 8314 £9,2461
1998 a0, 4, 95,3572 -5,8571 8571 75,4491
1997 104, 5, 1093929 -4,3929 43929 19,2972
1998 142, B,| 1199286 20714 2207141 4871479
1999 122, 7,0 1304643 -5,4643 4643 716443
TOTALS 4.150, 42 692, 0, GO0714| V728215
AYERAGE 597 1428|6095 857 0, Ga516) 110403
[Bia=) (MAD) [MSE)

Betas 56,743 10,5357 St err 124324

Diperoleh hasil : Y =56.7143 + 10.5357 * time (year 1 ... s/d 7)
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o,
=, s5165
110,405
12,452

= I= =]
O, =S00os

Pertanyaan berapa nilai penjualan pada tahun 2000 s/d

20137
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Bab | INVENTORY CONTROL

04 | mopEL

Keputusan atas Inventory Control dapat meliputi :

» How much to order
»  When to order — p192-2006

Tujuan utama dari ‘control’ ini adalah untuk meminimkan total
inventory cost yang meliputi costs :

1. Cost of items
2. Cost of ordering :
» Develop & sending purchase order
» Process & inspect incoming order
> Bill paying
» Inventories inquiries
» Utilities, phone bill and soon for purchasing dept.
» Salaries & wages for purchasing dept. employee
» Supplies for prurchasing dept.
3. Cost of carrying or holding :
1. Cost of capital
2. Taxes
3. Spoilage
4. Theft
5. Obsolescence
6. Salaries & wages for warehouse employee
7. Utilities & building cost for the warehouse
8. Supplies for warehouse
4. Cost of stockout
Economic order Quantity (EOQ) — How much
to order
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Assumptions :

1. Demand is known and constant
the lead time (time between to order up to receipt) is known
and constant

g

3. Quantity discount is not possible
4. only cost to order & carriyng are variable
5. the reciept of inventory is instantaneous
6. if orders are palced at rthe right time, stockout or shartage
can be avoided completely
Frvariary
A
Ordar Quaniify = Q=
- - 7 Maximum nventory Leve
Minirur
Irvartary
"y
0 ,
Tirng
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Curve for Tofs Cost
of Carrying
ard Croéring

Minirmum

Tigal -
n::-:n'.""'rilr

Carrying Cosf Curve

Croering Cosf Curve

)

Ditirna / Order Quartity
Order

Qluarrity

(lihat p200-2012, Render, Stair and Hanna)

Annual holding cost = Annual ordering cost
e D
?C. = E C.

Solving this for Q gives the optimal order quantity:
Q@*C, = 2DC,
>
0= 2DC,
Ca
2D
o= 2DC,
Y G,
This optimal order quantity is ofien denoted by (*. Thus, the economic order quantity is given
by the following formula:

2 2DC,
EOQ = p*= \ C_

Misalkan Demand (D) = 1000; Order Cost =10 ; dan Holding
Cost 0.5 (,(see p213-2003 atau p197-2006) maka EOQ adalah
sbb
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i Inventory Results

Contoh Sumco Pump coy. - p213 Solution

PARAMETER VALUE PARAMETER VALUE
Demand rale[TJ] 1000 w Optimal order quantity [J7] 200
Setup/Drdering cost[5) 10 - Maximum [nventory Level 200,
Holding cost(H) S Average inventory 100,
Unit cost 0 - Orders per period(year) b,

[ Annual Setup cost 50,

[ ] Annual Holding cost B0,

I

[ Unit costs [PD) 0,

[ ] Total Cost 100,

Contoh Sumco Pump coy. - p213
Inventory costs excluding unit costs

Cost

$100,

200
Order Quantity, Q
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Bab | T INEAR PROGRAMMING

05

Contoh — p256-2003 atau p256-2006 — Flair Furniture
Company data.

Misalkan perusahaan ini akan memproduksi meja (x1) dan
kursi (x2) dengan waktu penyelesaiaan setiap produk tersebut
pada bagian / departemen pertukangan (carpentary — dalam

jam per produk) terlihat sebagai berikut :

Available Hours this
week
Debt Tables Chairs (waktu yang tersedia
ept- (x1) (x2) per departemen
setiap minggu —
dalam jam)
Carpentry 4 3 240
Painting & Varnishing 2 1 100
Profit per unit $5 $7

Hasil yang diperoleh adalah :
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= Linear Programming Results

Contof Flair Furnture Coy, p236 soldion
R-Tables | K2- Chairs RH> Oual
Maximize [ 3,
Catpentry 4 3, = 10 15
Painting 2 1 EE 100, 05
Slufion.-z n, 40, 0,

Ranging

|

Cortah Flair Furniture Cay, p236 solution

Wariahle Value| Reduced Costl  Original el | Lower Bound — Upper Bound
11~ Tables 10, 0, i, 1 0,
}2- Chairs a0, 0, 5 39 525
Constraint Oual Yalue  SlackiSurplus . Original el | Lower Bound — Upper Bound
Carpertry 15 0 4 a0 m
Peirting 3 0, 00, i, 120,

= = Constraint Dizplay
Contoh Flair Furniture Coy. p256 £ Mas T1- Tabless5e2- Chais

 #41- Tables+342- Chairs<=240
" 241- Tables+1#2- Chairz<=100
' none

Conztraints

Corner Paints

#1-Tables | %2-Chais |2

________ ] 1] 0,
|zoprafit Line 0 80 400,
50 1] 350,
30 40 410,

*1- Tables

36




Hasil yang diperoleh adalah : X1 = 40 dan X2 = 40 dan Profit
yang diperoleh $ 410.

Jika perusahaan dapat meningkatkan waktu / jam carpentary 1
jam lagi maka profit akan naik $ 1.5, silahkan mencoba.

Contoh p306 -2003 atau p294-2006— Media selection- Marketing
application

‘@EIP MARKETING APPLICATIONS

Media Selection

IL.inear programming models have been used in the advertising ficld as a decision aid &
selecting an effective media mix. Somectimes the technique is employed in allocating
fixed or limited budget across various media, which might include radio or televisk
commercials, newspaper ads, direct mailings, magazine ads, and so on. In other appli
tions, the objective is the maximization of audience exposure. Restrictions on the alk
able media mix might arise through contract requirements, limited media availability.
company policy. An example follows.

The Win Big Gambling Club promotes gambling junkets from a large midwes
city to casinos in the Bahamas. The club has budgeted up to $8.000 per weck for local
vertising. The money is to be allocated among four promotional media: TV spots, news
per ads, and two types of radio advertisements. Win Big’s goal is to reach the larg
possible high-potential audience through the various media. The following table pres
the number of potential gamblers reached by making use of an advertisement in each
the four media. Tt also provides the cost per advertisement placed and the maximum n
ber of ads that can be purchased per week.

AUDIENCE COST PER MAXIMUM
MEDIUM REACHED PER AD AD (%) ADS PER W
TV spot (1 minute) 5,000 - 800 12
Daily newspaper (full-page ad) 8,500 925 .
Radio spot (30 seconds, prime time) 2,400 290 25
Radio spot (1 minute, afternoon) 2,800 380 20

Win Big’s contractual arrangements require that at least five radio spots be placed
week. To ensure a broad-scoped promotional campaign, management also insists that
more than $1,800 be spent on radio advertising cvery week.
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The problem can now be stated mathematically as follows. Let
X, = number of 1-minute TV spots taken each week
X, = number of full-page daily newspaper ads taken each week

X; = number of 30-second prime-time radio spots taken each week

X, = number of 1-minute afternoon radio spots taken each week
Objective:
maximize audience coverage = 5,000X; + 8,500X, + 2,400X; + 2,800X,

subject to X, <12 (maximum TV spots/week)
X, <5 (maximum newspaper ads/week)
X, =25 (maximum 30-second radio spots/week)
X, <20 (maximum 1-minute radio spots/week)
800X, + 925X, + 290X; + 380X, =< $8,000 (weekly advertising budget)

X +X,=5 (minimum radio spots contracted)
290X, + 380X, =< $1,800 (maximum dollars spent on radio)

The solution to this LP formulation, using Excel’s Solver (see Programs 8.1A and
1B), is found to be

X, =197 TV spots

X,=5 newspaper ads
X; =62 30-second radio spots
X, =0 one-minute radio spots

is produces an audience exposure of 67,240 contacts. Because X, and X; are fractional,
in Big would probably round them to 2 and 6, respectively. Problems that demand all-
ger solutions are discussed in detail in Chapter 11.

Dengan QM hasilnya sebagai berikut :

(untited]

ATV Spota| K2 K2-Mewes | X3-30zec radio | %4-0ne min rdfio RHS
Maimize 5.000 8500 2400 2800
Ma: T spiot per week 1 a= 12
M Newrsapers ads per week 1 2= 5
ma 30 sec radio spot per week 1 2= o]
max 1 min racio spot per week 1]a= Pl
Burlaet per week ] 52 A0 30 == 8000
Min racio spots contracted 1 1]e= 5
Maimum dallar spent on radio A0 30 == 1800
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Wariahle Status Walue
¥1- TV Spots Bas=ic 1,9655
- X2-Mewws ads Bas=ic 5,
HI-30zec radio Bas=ic 5 2069
H4-one min rdio MOMBasic o,
slack 1 Bas=ic 10,0315
zlack 2 MOrBa=sic o,
zlack 3 Bas=ic 18,7931
zlack 4 Baszic 20,
zlack 5 MORBasic o,
surplus & Bas=ic 1,20649
zlack ¥ MOMBazsic o,
Optimal Walue [(F) BT 2403

=, Linear Programming Results I

(urtitled) Solution
H1-T4 Spots | K2- ¥2-Newes | ¥3-30sec radio *4-one min RHS Duial
A0S rdio
Maimize 5,000, 8.500, 2400, 2,800,
Max Tv spot per week 1, 2= 12, 0,
Maix Mesvsapers ads per week 1, 2= 5 27875
max 30 sec radio spat per week 1, == 25 0,
max 1 min radio spat per week 1, a= 0, 0,
Buclget per week 00, 925, 240, 380, == 000, 6,25
Min radia spots contracted 1, 1, = 5 0,
Maximurm callar spert on radio 290, 380, 2= 1800, 20259
Soldion-= 13688 4 £,2069 0, 367 2403

[urtitled) Solution
“ariable “alue | Reduced Cost Original Wal | Lovwer Bound Upper Bound
#1- T% Spots 1,97 a, 5.000, a, 5.620,69
®2- W2-Mews ads s, a, g.500, 578125 Infimity
®3-30sec radio 6,21 a, 2.400, 2136 54 Infimity
#4-one min rdio a, 3445276 2.800, -Infinity 314453
Constraint Cual value SlackiSurplus 2riginal Val Lowver Bowund Upper Bound
Max Tv spot per week a, 10,0313 12, 1497 Infinity
Mz Mevwsapers ads per week 271873, a, 3, a, 5,7
max 30 sec radio spot per week a, 18,7931 25, 621 Infinity
max 1 min radio spot per week a, 20, 20, a, Infinity
Budget per week 625, a, 5.000, 5.425, 16.025,
Min radio spots contracted a, 11,2089 5, -Infinity B,
Maximum dollar spent on radio 2.025 862, a, 1.800, 1.450, 3375,

Kerjakan p284-285-2006
Sensitivity analisys — p380-381 -2006
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Bab | TRANSPORTATION
06 | PrROBLEM

Problema Transportasi adalah masalah pendistribusian barang
/ produk dari sumbernya ke daerah yang meminta produk
tersebut. Misalkan pada contoh hal 342, tahun 2012, terlihat
kapasitas supply dan demand dari masing masing daerah, serta
biaya transportasi per km / unit barang yang akan dipindahkan.

Supply Demand
Do W irpes - BT L ]
v Source 1] k 7 Dassnasan 1] S
300 200
ana For?t Laudardala W . 200

S ource 3}

Jika dikerjakan dengan Linear Programming :

The LP formulation is
Minimizetotal cost = 53X, + d4X 5 + 31X, — BX;, = 4X 55
= 3Xqz — 89Xz = TH = 5Xas
subject 1o
Kyt Xz~ XM=
Xap + K3z = Xaz = 300 (Evansville supply)
= I (For Lauderdale supply)

100 (Does Moines supply)

X+ Xp = Xy =300 {Albuguengue demand)

) (Boston demand)

-
|
I
ot
I

| I ]

Xia = Xzz + X33 = 200 (Cleveland demand)

X;; = 0 for all {and |

40




where
f=1,2 3, with | = Des Maoines, 2 = Evansville, and 3 = Forn Lauderdale
J = 1,23, with | = Albuguergue, 2 = Boston, and 3 = Cleveland

Cara menyelesaikan masalah transportasi dapat dilakukan
sbb :

Intial Solution Final Solution
1) Northwest Corner rule— 1) Stepping stone
(p411,20006) method-p413

2) Modified method-p421:
Cij =Ri + Kj

2) Least cost Improved Index (Iij= Cij
- Ri-Kj)

(lihat p421-2003 atau
p408-2006)

3) Vogel’s approximation
metod-p424

TO WAREHOIUISE WAREHOUSE WAREHOISE
AT AT AT FACTORY
ALBUQUERQUE BOSTON CLEVELAND CAPACITY

33

100 =~ Des Maines
apacity constraint

300

300 B Cell representing a
murce-ta-destination
{Evansville to Cleveland )

200 00 shipping assignment that
/ i amuld be made
i
Cleveland l"""'l.'i:llilu:lell:|.'u|.«:| and total supphy

varehouse demand

\.

— Cast of shipping | unitfrom Fart Lauderdale
fuctary ta Boston warehouss

ay




Boston
st

3. f dm
/)_ ‘{/) e
@ HAREE \@;}f

Cleveland

Factory

Penyelesaian dengan QM :

Objective Starting method |ristruiction
i ; Choose the method
r Masirize Any starting method j psE e e
% Minimize 7
Northwest Comer Method | T —
Mirimum Cost Method !
Yooel's Approximation M ethod
To Albuguecue ToBozton|  To Cleveland SUPRLY
Source 1 - Des Moines 2 4 3 100
Source 2 - Evansvile g 4 3 300
Source 3 - Fort Lauderdale 9 7 2 300
DEMAND 300 200 200
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= Transportation Shipments

Cortoh Execitive Furniture's Factory b
Ortimal cost = To Alhuguedue ToBoston | To Cleveland
$3.900
source 1 - Des Moines 100,
a0urce 2 - Evanzvile 200 100,
source 3 - Fort Lauderdale 200, 100,

5 Shipments with cost

Contoh Execttive Furnture's Factory Warehause

To Abumuegue | ToBoston|  To Cleveland
surce 1 - Des Manes 100300
snurce 2 - Evanawile 2005000 1004300
S0urce 3- Fort Lauerdale 20081800 100300
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1 Shipping i

Corteh Evectve Fumme's Factory Warehauses - 10 soliion

Fro To|  Shipment | Costperunt | Shipment cog
aoutce 1 -Des Hoines To Albuigienue m ) il
anutce 2- Evansyle ToBoston il { il
suuce 2- Bvensvlle To Cleyeln i} J ill,
anuce 3-FotLauderce o Aluenue ) i1
aoce 3-Fonauderce o Clevelne m ) il
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Bab | ASSIGNMENT METHOD

07

Prosedure penyelesaian pembagian tugas sbb : (see
p421-2006):

Fired pposhanity cost. |

i3] i
each ErcaTy Evary' in
Ehal Colurmin.
Step 2 ]
W“m reot Oy (Mo, of Linas < MNo. of Rows or Columns)
s poasibis iy crarwing the a l
posaiie linas on Stap
‘colsmns Bndior rows such that Revise opporinity coat
‘Bl 2 Bre cowened. tEbAS i PO SSERET
(&) Subiract the smallaat
________ METIbST Not Covared by & Ene
‘W‘m_:'_ —_— o " iu-hﬂ-u“-ym
() Adid this numbes a1 aweny
Ohprtimad solution at nem iersoction Of Arny Teer lins
locations.  Syshirnaicalby
raky gl SegEgrTrencs
{a) Chock sadh row snd
ol O @ UL Dend,
wnd makos th rsl asaign-
A B0 T iNDEraScTin.
(b} Ekminass Ehat row
mnd column and seanch for
ENCcEher unkpes Terc. Maks

Misalkan kita mempunyai 3 (tiga) orang yang akan di beri
tugas pada 3 (tiga) project, dengan biaya masing masing
terlihat sbb :
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Adams

Hremn

Cooper

311

3l4
10

36

=

Tentukanlah siapa yang akan bertugas apa dengan biaya yang
paling minimal (see, p366, 2012)

Project 1 Project 2 Project 3
Adams 11 14 6
Erown 8 10 11
Cooper 9 12 7

i w OM for Windows - E:4@ 01 JAN-SD-DESEMBER-2012@ '@ @ 1@ 00 00 buku-tahun2013'@ 00 02 QM-2013"@ 03 EB00k-OM-2011-BAHA

File Edt Yew Modue Format Todls | Window Help

NS & B WA Q||mesoa
Back Anfiqua e E| L E':c O'OF| @ i é -
: [ W Edtpata
-~ Objective Ingtiuction
 Masimize 1 Assignments There are more results avallable in addtional windows. These may be opened by using th
* Minimize 2 Marginal Costs
O -
Program 10.5 Solution
Optimal cost = Project 1 Project 2 Project 3
$25
Adams 11 14 Assign 6
Brown 8 Assian 10 11
Cooper Assign 9 12 7
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i;nssignment Lisk

JOB Azzigned Cost
to

" Adams Project 3 b

Brown FProject 2 10

Cooper Project1 q

Total 25
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Bab | SIMULATION MODEL

08

Simulasi akan digunakan ketika tingkat probabilitas sesuatu kejadian
tidak dapat diprediksi.

Misalkan kita ingin memprediksi penjualan ban mobil 10 (sepuluh)
hari kedepan.

Data Penjualan Ban mobil selama setahun (200 hari kerja ) sebagai
berikut :

0 10 10/200 = 0.05
I 20 20200 = 0.10
2 40 A0/200 = 0.20
3 60 60200 = 0.30
4 40 401200 = 0.20
5 30 30200 = 0.15

200 2000200 = 1.00

Untuk menyelesaikan permasalah ini dilakukan 7 steps pada model
simulasi sbb : (contoh Monte Carlo simulation p658-2003 atau
p607-2006)

48




| P |

Contoh :

Perusahaan penjualan ban mobil Harry selama 200 hari
permintaan ban mobil dapat dikalsifikasikan sebagai
berikut (see p612-2006): ke tujuh langkah tersebut
adalah :

Step 1. Step 2

TABLE 15.1 Historical Daily Demand for Radial ’ TABLE 15.2 Probability of Demand for

Tires at Harry's Auto Tire Radial Tires
DEMAND FOR TIRES FREQUENCY (DAYS) DEMAND VARIABLE PROBABILITY OF OCCURRENCE

0 10 0 102200 = 0.05
1 20 1 201200 = 0.10
2 40 2 407200 = 0.20
3 60 3 60/200 = 0.30
4 40 4 407200 = 0.20
5 ] 5 30200 = 0.15

200 2007200 = 1.00
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Step 3.

TABLE 15.3 Cumulative Probabilities for Radial Tires

DAILY DEMAND PROBABILITY CUMULATIVE PROBABILITY

0 0.05 0.05
1 0.10 0.15
2 0.20 0.35
3 0.30 0.65
4 0.20 0.85
3 0.15 1.00

Step 4 — menentukan interval random number

‘ TABLE 15.4 Assignment of Random Number Intervals for Harry's Auto Tire

CUMULATIVE INTERVAL OF
DAILY DEMAND PROBABILITY PROBABILITY RANDOM NUMBERS
0 0.05 0.05 01 to 05
1 0.10 0.15 06 to 15
2 0.20 0.35 16 to 35
3 0.30 0.65 36 to 65
4 0.20 0.85 66 to 85
5 0.15 1.00 86 to 00
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Step 5. — Mencari angka random pada tabel random

| TABLE 15.5 Table of Random Numbers |

52 b 50 BE 53 3 10 4] 99 317 &6 91 35 33 00 B4 57 (1}
37 63 28 02 74 35 24 03 29 60 74 85 90 73 59 55 17 60
82 57 68 28 065 94 03 11 27 79 99 8] 9 41 09 25 36 JF
69 02 36 49 71 99 32 10 75 21 95 90 94 38 97 71 T2 49
98 94 9 36 06 8 233 67 2% 85 90 091 235 g3 69 34 85 I8
9% 52 62 87 49 56 59 23 78 71 72 90 57 Ol 98 57 31 95
43 o9 2, 2| 11 60 95 89 68 48 17 89 34 09 93 50 44 51
50 33 50 95 13 44 34 62 64 39 55 29 30 64 49 44 30 16
88 32 18 50 62 57 34 56 62 31 15 40 0950 34 51 95 26 14
90 30 36 24 69 82 51 74 30 35 36 85 01 55 92 64 09 85
50 48 . .61 18 &5 23 O8 54 17 12 80 69 24 B4 93 16 40
27 88 21 62 69 64 48 31 12 73 02 68 00 16 16 46 13 85
45 14 46 32 13 40 66 62 74 41 86 98 92 OH8 B4 54 33 B
81 02 01 78 82 74 97 37 45 31 94 99 42 49 27 64 89 42
66 83 14 74 27 76 03 33 11 97 59 81 72 00 o4 61 13 3SF
74 05 81 82 93 09 9 33 52 78 13 06 28 30 94 23 37 39
30 34 87 01 74 11 46 82 59 94 25 34 32 03 17 01 538 W
59 55 72 33 62 13 74 68 22 44 42 09 32 46 71 79 45 89
67 09 80 98 99 25 77 50 03 32 36 63 65 75 94 19 95 88
60 77 46 63 71 69 44 22 03 85 14 48 69 13 30 50 33 e
o 08 190 29 36 773 30 27 S50 64 85 77l 75 209 87 05 75 W
80 45 8 99 02 34 87 08 8 8 49 76 24 08 01 86 29 11
53 84 49 63 26 65 72 84 B85 63 26 02 775 26 9 62 40 68
69 84 12 94 51 36 17 02 15 29 16 52 56 43 26 22 08 &8
37 7 313 10 02 18 31 19 32 8 31 94 81 43 31 58 33 S8

Source: Excerpted from A Miltion Random Digits with 100,000 Normal Deviates (New York: Free Press, 1955), p. 7, with
permission of the Rand Corporation.
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Step 6 — memprediksi dengan acak permintaan 10 hari
yang akan datang — dan rata-rata perhari 10 hari yad

I TABLE 15.6 Ten-Day Simulation of Demand for Radial Tires

DAY RANDOM NUMBER SIMULATED DAILY DEMAND

13 52 -~ -

. 37 3
3 82 4
4 69 4
3 98 S
6 96 S
7 33 2
8 50 3
2 88 5
10 90 5

39 = total 10-day demand
3.9 = average daily demand for tires

Dengan menggunakan QM diperoleh sbb :

=, Simulation Results

Cortah halaman 655 Simulazi - MorteCarlo Solution

Category name ‘alue | Frequency | Probability | Cumulative ‘alue * | currences | “ercentage | courences
Probabilty | Freuency 4 alue

Category 1 -Demand =0 0, 10, 0,05 0,05 0, 0, 0, 0,
Categary 2- Demand = 1 1, 20, 01 015 01 0, 0, 0,
Category 3 - demand =2 2, 40, 0z 0,35 04 1, 1, 2,
Categary 4- demand =3 3 £0, 03 065 na 0, 0, 0,
Category 5- demand =4 4, 40, 0z 085 na 0, 0, 0,
Categary 6 - demand 3 a0, 015 1, 075 0, 0, 0,
Tatal 200, 1,| Expected 285 1, 1, 2,
Bverage 2,
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Bab | PROJECT MANAGEMENT

09

a. 6 (enam) langkah (steps) PERT & CPM (see p526-
2006)

Six Steps of PERT and CPM
1. Define the project and all of its significant activities or tasks.

2. Develop the relationships among the activities. Decide which activities must precede
follow others.

3. Draw the network connecting all of the activities.

4, Assign time and/or cost estimates to each activity.

5. Compute the longest time path through the network; this is called the critical path.
6. Use the network to help plan, schedule, monitor, and control the project.

b. Hal — hal yang perlu dijawab pada PERT model

Almost any large project can be subdivided into a series of smaller activities or tasks that
can be analyzed with PERT. When you recognize that projects can have thousands of spe-
cific activities, you see why it is important o be able to answer such questions as the fol-
lowing:
1. When will the entire project be completed? .
2. What are the crirical activities or tasks in the project, that is, the ones that will delay
the entire project if they are late?
3. Which are the noncritical activities, that is, the ones that can run late without
delaying the entire project’s completion?
4. What is the probability that the project will be completed by a specific date?
5. At any particular date, is the project on schedule, behind schedule, or ahead of
schedule?
6. On any given date, is the money spent equal to, less than, or greater than the
budgeted amount?
7. Are there enough resources available to finish the project on time?
8. If the project is to be finished in a shorter amount of time, what is the best way to
accomplish this at the least cost?

| PERT (or PERT/Cost) can help answer each of these questions.
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Contoh — hal 571 — 2003 atau 531-2006

TABLE 13.1 Activities and Immediate Predecessors for General Foundry, Inc.

IMMEDIATE
ACTIVITY DESCRIPTION PREDECESSORS

B Modify roof and floor —

D Pour concrete and install frame B

F Install control system i

H Inspect and test F. G

c. Cara menggambarkan PERT

FIGURE 13.1
Network for General Foundry, Inc.
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d. Menentukan waktu penyelesaian

[ TABLE 13.2 Time Estimates (Weeks) for General Foundry, Inc.

MOST EXPECTED
OPTIMISTIC, PROBABLE, PESSIMISTIC,
a m

TIME, VARIANCE,
t=|(a + 4m + b)6] [(b — a)/6]2

e. Menghitung waktu kritis

FIGURE 13.4
General Foundry's Earliest Start (ES) and Earliest Finish (£F) Times




f. Menghitung probabilitas penyelesaian project

rom Table 13.2 we know that

of

CRITICAL ACTIVITY VARIANCE

ence the project variance is
project variance = %s + % + s + "Hs + e = ""Hs = 3.111
e know that the standard deviation is just the square root of the variance, so
project standard deviation = op = Vm
= V3.11 = 1.76 wecks

P T

chance that the entire project will be completed in less than the expected 15 weel
50% chance that it will exceed 15 weeks.”

For Harky to find the probability that his project will be finished on or before
week deadline, he needs to determine the appropriate area under the normal curv
standard normal equation can be applied as follows:

 _ duedate — expected date of completion
o
16 weeks — 15 weeks __
1.76 weeks et O
where

Z is the number of standard deviations the due date or target date lies from the

or expected date.

Referring to the normal table in Appendix A, we find a probability of 0.71566.
there is a 71.6% chance that the pollution control equipment can be put in pla
weeks or less. This is shown in Figure 13.8.
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g. Tabel Z

@D #PPENDIX A: AREAS UNDER THE STANDARD
NORMAL CURVE

Example: To find the arca under the normal curve, you must know how many standard deviations
that point is to the right of the mean. Then the area under the normal curve can be read directly from
the normal table. For example, the total area under the normal curve for a point that is 1.55 standard
deviations to the right of the mean is 93943,

55962 36356 36749 AT142 57535

0.1 53983 54380 34776 55172

63683 64058 64431 64803 65173 |

0.3 61791 62172 62552 62930

0.5 0691406 69497 69847 10194 70540 0854 71226 71566 J1904 72240

83891

1 86433

13 90320

145 93319 93448 93574 93699 93822 93943 94062 94179 94205 94408

96246 96327

95728 95818 93907 95994 96080

1.7 95543

1.9 97128 97193 97257 47320 97381 97441 97500 97558 97615 97670

98422

245 99379 99396 99413 99430 99446 49461 99477 99492 99506 99520
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Contoh Pert dengan QM for windows

i. Cara memasukan data — lihat halaman 574

=, QM for Windows - [Data Table]

Fil= Edit “iew Module Format Tools “indow Help

O HS @ a€ i wm/@me o -3

a2 @)

Arial - sx-|lp s u|l===|[0€A->-

— M etwork tppe M ethod Instruction

& Precedence list ITlipIe time estimate ;I Bty (= welee e

" Startdend node numbers

Contoh halaman 574
Dptimi_stic: bl ozt Lik_el_l,l F'essimi_stic: Frec 1 Frec 2 Frec 3
birne birne birne

A 1 2 3
B 2 3 4
C 1 2 3 2
=] 2 4 53 B
E 1 4 v [
F 1 2 9 C
e} 3 4 11 [n} E
H 1 2 3 F =]

ii. Hasil

=, OM for Windows
Fie Edi Miew Module Fomat Tools Window Help

DeESee 77 gd v oA/
[ A -2-|BruUlSE==0LA-D-
[Etertk bpe Fethad Instruction

¢ Precedence list
" Start/end nods numbers

=, Project Management [PERT/CPM] Results

J There are mare results available ir

ITIiDle time estimate uging the WINDOW option in the

Contoh halaman 574 Solution

Activity | Early Start Early | Late Start Late Slack | Standard

time Finish Finizh Devistion

Priject 15, 1,7638
& 2, a, 2, a, 2, a, 0,3333
B 3, a, 3, 1, 4, 1, 0,3333
e 2, 2, 4, 2, 4, a, 0,3333
D 4, 3, 7, 4, g, 1, 06667
E 4, 4, g, 4, g, a, 1,
F 3, 4, 7, 10, 13, g, 1,3333
G g, g, 13, g, 13, a, 1,3333
H 2, 13, 15, 13, 15, a, 0,3333

(8]
0



iii. Gambar PERT

iv. Gambar Gantt — Chart

ont | -
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Bab | WAITING LINES &
1( | QqUEUING THEORY
p567-2006

Teori antrian adalah antrian / barisan yang sedang menunggu untuk
dilayani merupakan metode kuantitatif yang tertua dan paling
banyak digunakan.

Pertanyaan yang muncul pada model ini adalah : * ideal level of
services that a firm should provide’.
Contoh :
0o Supermarket ---—> berapa kas register yang diperlukan pada
saat check-out,
0 Gasoline station = berapa pompa yang harus disediakan
o Bank -> berapa extra teller agar pelayanan menjadi lebih
baik ?

Berarti ada trade-off antara :

v Good service = high cost. Dengan
v Low cost = high waiting time (dissatisfaction)

Lihat gambar berikut ini :
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Untuk menyelesaikan persoalan antrian ini digunakan beberapa
asumsi a.l. :

v’ Karakteristik kedatangan (A =lamdha) mengikuti pola
kedatangan random yng dsikenal dengan ‘Poisson
distribution’ dengan formula sbb :

BAX

X!

PX) = forX =0,1,2,3,4,...

where
P(X) = probability of X arrivals
X = number of arrivals per unit of time
A = average arrival rate

e = 2.7183

Kalau misalkan A =2 dan A =4 maka terlihat pola
distribusinya sbb :
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025

020

Probability

015

010

0.05

012356789 01234567891011)(
A =2 Distribution A =4 Distribution

v Asumsi lainnya sbb :

Tergantung pada model antrain yang terjadi dan
banyaknya sistim pelayanan yang ada.

Terdapat 4 bentuk sistim antrian sbb :
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Sanica
Faciity

Singla-Channal, Single-Phass Sysiam

Cueue
Tyoe i
Arrivals Sarvice
Fasiay

Shngle-Chamal, Multiphass Sysiam

MulSichannal, Single-Phass Sysiam

Depe rfures
affer Sanace

Typa2 Deperfures
Sarvios [— afer
Facility Service
Sarvica .
Faciity [ Deperfures
1
=
—— afer
Sarvice ~
Faciity [~ Service
3
Typa1 Tyss 2
Sarvice Sardics -
Fasity Fasity
1 ™, ;/ 1 -
X Depariures
&ffer Sarvice
Tygal ;‘f "\ Type= 2
Sarvica | Sarvica -
Faciity Facility
2 2

Mutich aansl, Mulighass Sysiam

Untuk contoh kita saat ini digunakan model sbb :

~-000-

Barvice
Faciity

Do riures
Efar Sarace

Single-Channal, Single-Phats Sysiarm

Dengan asumsi sbb :
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Assumptions of the Model
The single-channel, single- phase model considered here is one of the most widely usad and sim-
plest quening maodels. [t involves sssuming that seven conditions exisy

1. Arrivals are served on aFIFO hasis.

2. Every amival waits 1o be served regandless of the length of the line; that is, there is no balk-
ing orreneging.

3. Amivals are independent of preceding arrivals, but the average number of arrivals {the
amival rate) does not change over time,

4. Arrivals are deseribed by a Poisson probability distribution and come from an infinite or
very large population.

&, Servioe times also vary from one customer to the next and are independent of one another,
bt their average raie is known.

6. Service times oocur according o the negative exponential probability distribution.

7. Theaverage sarvice raie is greater than the average amival rate.
When these seven conditions are met, we can develop a series of equations that define the

queue's operating characterlstles. The mathematics usad 1o derive each equation is rather com-
plax and ouiside the soope of this book, sowe will just presend the resulting formulas here.

Formula waiting lines sbb :

= mean number of arrivals per time period (for example, per howr)
mean number of people or items served per time period

T
o1

The average number of customers in the queve, L :
I:LI

p,=——
Tl — A

The average time a customer spends waiting in the queuve, W

W, = A
Toplp A
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The utlllzation factor for the system, p {the Greek lowerncase letter rho), that is, the proba-
hility that the service facility is being used:

=
[
F | =

The percent idle time, By, that is, the probability that o one is in the sysiem:

B= -
T

The probability that the numberof customers in the system is greater than &, P,

I.-I:LI\.IJ;—:
P ==
"y

(lihat juga p506-7, Render, Stair, and Hanna, 2012)

Arnold's Muffler Shop Case
W now apply these formulas io the case of Amold's Muffler Shop in New Orleans. Amaold's
mechanic, Reid Blank, is shle to insiall new mufflers a1 an average raie of 3 per hour, or about |
every 20 minuies. Customers needing this service arrive ai the shop on the average of 2 per hour.
Larry Amaold, the shop owner, siudied gueuing models in an MBA program and fieels that all
saven of the conditions for a single-channel model are met. He proceeds io calculate the numer-
ical values of the preceding operating characieristics:

A = 2 cars arriving per hour

p = 3 cars serviced perhour

A 2 2

L= gy = ﬁ = _I = 2 cars in the system on the average
| |
W= = = | hourthai an average carspends in the sysiem
m— 4 3-2
A > 4 4
= ——— = ——— = —— = — = | 3] cars waiting in line on the average
Ly pip — &) 3H3I-I3) Iy 3 8 s
i i 2 2 . L
W,=———=——— = —houwr = 4 minuies = average wailing time per car

T pp— A 33— 3
Wote that W and W, are in fowrs, since A was defined as the number of arrivals per four.

= i = E =057 = percentage of time mechanic is busy, orthe probability
p 3 " that the sarver is busy
A 2 - .
o=l —-—=1=-= 3 = (1.33 = probahility that there are 0 cars in the sysiem
s

(p507,2012)
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Probability of More than & Cars in the System

- Noie that $iis is equal to ] = P, =] =0.33= Q557

[N

e [mpi ey that o (8 A% chance that mare than

3

Contoh dengan paket — komputer QM :

=, OM for Windows - [Data Table]

JJEiIe Edit “iew Module Fommat Tools “wWindow Help
s R=N = == R - R =

Toa o W20

EE - 8- B 7 O =0 A-D-
— Cost analpsiz Time unit [arival, service rate]—— 1 Instruction
&+ Mo costs Ihours j Enter the walue fc
" Use Costs
Contoh Armold's kuffler shop -pE25
Farameter Walue

Single-channel system

Arrival patellambds) 2
Service ratelmu) 3
Mumbet of servers 1

=, QM ftor Windows

Fie Edit Wiew Module Fomat Toole Window Help

DeEa®=r 7 g2t e o khas R me:

il -82- prUlE==0LA-O- -

[East atialysy Tjime unit [Ermvall service rate] Instruction

Moot [ o o=

=, Waiting Lines Results

Contoh Arnold's Mutfler shop -pE25 Salution
Parameter Walue | | Parameter “alue Minutes [ Seconcs
Single-channel system Average server ulilization 06667
Arrival ratellambda) 2, W Awerage number in the queus(Lo) 1,3333
Service ratemu) 3, @ Averags number in the systemils) 2,
Mumber of servers 1, | Average time inthe gqueue) 0 EGET 40, 2.400,
Ayerage time inthe systeminz) 1, EO, 3600,
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il Table of Probabilities

Caontoh Arnold's Mutfler shop -pE23 Salution
k Prob (numin=ys = | Prob(numinsys | Prob(num in sys
k) ==k] =k
0 0,3333 0,3333 0,BEET |
1 02222 05556 04444
2 01481 07037 0,2963
3 00988 08025 01975
4 00658 08683 0317
5 0,0439 03122 00878
b 00293 09415 00585
7 00195 0961 0,039
& 0013 0974 0,026
g9 00087 08827 o0my3
10 00058 09854 016
1 00039 08923 opoyy

Probabilities ‘ Cumulative Probabilities ] Decumulative Probabilities ]

Contoh Arnold's Mu
Probabilities

Prnhahilitq
0331

Formula lainnya untuk :

v" Multichannel sbb :
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Equations far the Multichannel Queuing Maodel
I we lat

i
A
j = average service rate ai each channe|

number of channels open,

average arrival raie, and

ihe following formulas may be used in the waiting line analysis:
1. The probability that there ame zem customers orunits in the system:

i
|:.l|=.'r|-'. | A | ahm e

S =) -]

=0 Jt!"-l"'." _rr_'!',l-l...' .I'I".'I.L_.:l

PI:I=

for mip = A

2. The average number of customars or uniis in the system:

Aplhi™ A

= Py
{m = 1)4mp — A7 M

3. The average time aunit spends in the waiting line or being sarviced {namely, in the
syslem):

He— =~ — =

A L _L
fm o= Dl — 0 T !

4, The average number of customers oruniis in line waiting for service:

L=L-2

il

5. The average time a customer or unit spends in the queve waiting for service:

ey olol
I.l.-q, = W . - 3
6. Utilization raje:
=t
f= ™
(p512,2012)
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v" Model Constant service :

Equations for the Constant Service Time Modal
Consiant service model formulas follow:

l. Average length of the queue:

li._
ke = Zpip — A
2, Average waiting time in the queus:
W =—'i'
T 2plp — A
3. Average numberof customers in the sysiem:
A
L= +—
b o
4, Averagetime in the system:
I
W=HuW +-=
o
(p519,2012)

v’ Finite Popuation Model :

A = mean arrival raie, p = mean serviceraie, N = size of the population
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1. Probahility that the sysiem is ennpiy:

= —3
i — o
2. Average lengih of the guewe:
r,=n — (22
., A
3. Average numberof customers {units) in the system:
L =1L, =l — fa

4. Average waiting time in the guewe:

Bl — ma

5. Average time in the systenm:

6. Probahility of & wnits in the system:
oy oo

B ={wan]| |-l.-| Ay, fore =0O,1,.._, &
(p517,2012)

Department of Commerce Example

Past records indicate that each of the five high-spead “page™ printers at the U.5. Depanment of
Commenrce, in Washington, D.C., needs repair afier about 20 hours of use. Breakdowns have
heen deiermined to be Poisson distribuwied. The one technician on duty can sarvice a printer in
an average of 2 hours, following an exponential distribution.

To compute the system's operation characteristics we first note that the mean amival rate is
A = /x = (.05 printerhour. The mean service rateis p = /3 = 030 printerhour. Then

LB W = (.564 (we leave these calculations for you to confirm)
%{5 - i) ', Clj '
{005 + 0.5%
pA i- =5 -l - 056y =5-48
L= I\ 0 rI{ Ry {1 )
= (1.2 printer
3 L=02+{l —0.564) = 05 printer
02 02
4 W =—"—=—— =(4| ha
1T 5o 0008 02 u
I
5 W=0% - — =29 hours

0.50

[f printer downtime costs 5120 per hour and the tachnician is paid 325 parhour, we can also
mmpute the total cost per hour:
Total hourly cost = { Average numberof printers down¥Cost par downtime hour)
+ Ciost pertechnician hour
= (06451200 ~ 525 = 376,80 - 32500 = 510180
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Bab | GOAL PROGRAMMING

11

p469-2006

Misalkan sebuah perusahaan Listrik Harrison (lihat integer
programing p474-2003) membuat 2 (dua) macam product yaitu :

X1 = old fashion chaneliers
X2 =ceiling fans

Untuk membuat kedua macam product tersebut data / informasi

yang dimiliki sbb :
X1 X2
Max profit $7 $6
Stc 2 3 < 12 (wiring hour)
6 5 <30 (assembly hours)

Untuk membuat kedua product diatas ada sasaran (goal) lain yang
diinginkan oleh management yaitu :

1. Profit level yang dinginkan minimum $ 30 -
Goal pertama :

Untuk memformulasikan keinginan diatas maka

dibutuhkan notasi baru yaitu :

Notasi d ~_ underachievement profit target
Dan  d,"_ overachievement profit target
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Sehingga FUNGSI PROFIT MENJADI KENDALA
BARU yaitu $7xI + 86 x2+d, -d, = $30 (Goal Profir)

Fungsi sasaran menjadi Min = d° ( yaitu me-minimkan
target profit paling sedikit $30, dan kalau profit ini meadi
prioritas / goal pertama (utama) maka diberik notasi pada
fungsi sasaran yang baru menjadi Min =P ,d, -

2. Sasaran berikutnya adalah ‘fully utilize’ seluruh ‘wiring
hours’, atau tidak menginginkan adanya ‘under-utilize’ dari
department ini atau menghindari pengangguran (idle time)
pada departemen wiring — goal ini sebagai perioritas nomor
2 yang berarti minimize d,;” yang berarti fungsi sasaran
diperbaiki menjadi Min=P,d,"+P,d,"

Dan fungsi kendala dari departemen wiring dirubah
menjadi :
2x1+3x2+d;-d,;" =12

3. Sebagai prioritas ketiga / goal ketiga yaitu perlunya
menghindari ‘overtime’ dari departement assembly yang
berarti meminimkan d," sehingga fungsi objective berubah
menjadi :

Min=P,d, +P,d,” + P,d}, dan kendala baru adalah

3

6x1+5x2 +d;-d; =30

4. Prioritas keempat diinginkan agas memproduksi paling
sedikit ceiling fans = 7 buah ( berarti tidak boleh diproduksi
kurang dari 7 atau menghindari under productive) dengan
demikian fungsi sasaran menjadi bertambah lagi menjadi :
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Min=Pd, +P,d,~+ Pd'+P,d, -
Dan fungsi kendala akan bertambah sebagai berikut :
X, +d; -d =7

. Dari hasil modifikasi diatas maka model liner programming
yang telah memasukkan 4 (empat) sasaran baru (disebut
Goal programming) menjadi sebagai berikut :

Min= P d,+P,d, + P d'+P,d,

STC: $7x1+86x2+d;-d’ =830 (profit)
2xI1+3x2+d;-d; =12 (wiring)
6x1 +5x2+d; -d} = 30 (assembly)

x,+d - -d/ =7 (fans)

. Untuk menyelesaikan problema ini digunakan cara :
e Cara Grafis karena hanya dimensi (product)
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e Cara simplex tableau

Masukkan data sbb :

QK for VWindows - D::\01_DATA“Data_qm Unhas:Goalpd98 gaa = [Da!:,

V() | Priv(ee) | v | Priv(d)
GoaliCnstrr 1 0 0 1 1 7 6= E
GoaliCnstrrt 2 [ 0 1 2 2 3= 12
GoaliChstrrt 3 1 3 0 [ 3 5= 30
GoaliCnstrt 4 0 0 1 4 0 1= 7
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Problem diselesaikan (SOLVE) sbb :

Final Table sbb :

= QM for Vindows — D::01_DATA:D

Jinfe Edt View Module Fommat Took Window Help

“DDE§| ﬁﬁ" Tirie ’“n‘.%\|k‘?@|.Edlt|
“Arial .8

=0 ¢ A
-~ Inztuction

There are mare results available in additional windaws. These may be opened by uzsing the 'WINDOW optian in the Main |

e I Esz

H H

-

nal Tableau

Contoh Goal programming p435 Render Stair Solution

wt| sl at| az2| aa| da] aet]| a2 de3| oed| RHS
GoaliCnstrrt 1 160 0| A0 0| 0| A, 0§ 0| 8
GoaliCnstrmt 2 120 1) o) o) 02 ol ol ol w2 o s
GoaliCnstimt 3 o2l ol 4 ol 12l ol ol ol a2l o s
Goalcnstrrtd | 12 o] o ol o2 1] ol ol o2 4] 1,
Priority 4 a2l ol o ol w2l ol ol o o2 a4l
Priority 3 o ol o of o ol o o 4 ol o
Priority 2 o o o 4 o ol o ol o ol o
Priority 1 o ol 4 of o ol o ol o o o

Hasil ringkas sbb :

= QM for Vindows — D:»\01_DATAN\D.

@ File Edir Hew Module Fepmar Ipek Rindow Help
= == v HEHE 0 - @ :==|A%<|k‘?@||lsdnt‘
avid - 82-|p ru @t A--
- Instruiction
Other autput can be viewed by using WINDOW
Contoh Goal programming p498 Render _Stair Solution

ftem
Decizion varishle analysis Walue
1 0,
H2 i3
Priotity analysis Norachigvement
Priotity 1 0,
Priority 2 o,
Priority 3 o,
Priotity 4 1,
Constraint &nalysis RHZ o+ Crowe i) - (rowe i)
GoaliCnstert 1 30, B, o,
GoaliCnstert 2 12, B, o,
GoaliCnstrrt 3 a0, a, o,
GoalCnstrrit 4 7 1] 1
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7. Jika menggunakan paket QM for DOS akan dapat dilihat
tabel tabel simplex seperti pada text-book. Cara untuk
mengerjakan paket ini sbb :

Henu

CPM/PERT

Inventory Models
Queueing Theory
Dynamic Programming
Simulation
Forecasting

Harkov Analysis
Game Theory

Exit to DOS

Linear Programming .
A1l Integer Progr@mmlng
Zero One Programming

Goal Programming
Transportation
Assignment
Break-Even Analysis
Decision Theory
Network Models

HIGCTMMeEom D
WO OoO I <A

m

Use t » | « to select program, then press Enter
Enter Letter = D

Masukkan data sbb :

Goal Programming
Problem Title : Contoh p£98Re?der

Tableau (Yes=1/No=2)
Number of Constraints [ Number of Variables

Wid+) P(d+) W{d-) P(d-)

Help MNew Load Save Edit Run Print Install Directory Block Esc =+
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Run dan hasilnya sbb :

Tnitial Tableau
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b\ Basis B

ACi
Cb\ Basis




Solution VYalue

nexnx End of Qutput sesexses

Kerjakan halaman 514 soal No. 11-29, dan 11-30 atau
P490-2006
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Bab

12

12.1.

12.2.

‘ NETWORK MODELS

P498-2006

Bentuk Network Models.

Terdiri atas :

1. Minimal-Spinning tree technique
2. Maximum-flow technique

3. Shortest — route technique

Minimal-spinning tree technique

Minimal-spinning tree adalah suatu tehnik untuk
menghubungkan seluruh titik/points dari suatu
network dengan meminimkan ‘distantance’ diantara
titik titik tersebut.

Contoh pada halaman 539 (Render & stair
ed.7,2000) sbb : Misalkan Lauderdale construction
Coy., mengembangkan perumahan mewah dan ingin
memasukkan ‘water & power’ kemasing masing

rumah dengan jarak antara rumah dalam 100 feets
sbb :
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G

(lihat juga p431,2012)

Untuk mengerjakan hal diatas dilakukan 5 steps yaitu sbb :

Seps for the Minimal-Spanning Tree Technique

1. Select any node in the network.

2. Connect this node to the nearest node that minimizes the total distance.

3. Considering all of the nodes that are now connected, find and connect the nearest node that
is not connected. [fthere is atie forthe nearest node, select one arbitrarily. A tie suggesis
there may be more than one optimal solution.

4. Repeat the third step until all nodes are connected.

Misalkan kita memulai dari titik no. 1, jarak yang paling
minimal adalah 1-> 3 (yaitu 200 feet — kode 2)
Maka dilakukan koneksi sbb :

82




83




Jika dikerjakan dengan komputer hasilnya sbb :

Step 1. panggil QM > Network>Minimal spin

Assignment bz - A

BreahevenCast Valume dnalpsic —

Decision Anahins 1
_ Ingtructi

Forecasing Select a

Game Theory FILE to !
Goal Programming

Integey Frogrameng

Taventory

Linear Programming

Markov Analpss

Material Requirements Flanning
Nxed Inmteger Programuung

Nt

FPrajear Management (FERTACFI)
Creality Conpral

Simeelation

Srafishes
Transportation
Hainng Lines

Exit DM for Windows

= 0OH for Windows

File Edir Yiew Modwule Fopme: Tools Window Help

[
[ Cwen.. CaihD 2 Shortest Route

i 5z e hE Select FILE A
exizting file.

i i Ciose 2 Mdaximmal Flow

[ B Serve s Bxoelsile
7]
W Scve o FITNAL

=5 Frin: Coitr

Print Screen

» Solve i
Exit

X DR _DATA D =ta_gm_Unbas\Goalp 498 go0a
2 DASR_Bhn_s2_sS\DATAN NUNAMERY. LIN
3 DGR _Bhn_s2_sSADATAWE date_ g \BNI TRA
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Step 2. hitung jumlah branch yang ada pada
gambar -jumlah 13

Create data set for Hetvf

Moddfy defaul tile

Row names

& Branch 1, Branch 2, Branch 3...
Cabcde..
CABCDE.
12345,
T Jamary, February, March, Aprl, ..

Clck here to set statt morth

" Other

Cancel Help | I8 |
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Step 3. Isikan dari — ke point dan biaya /
jaraknya sbb p522-2006 :

Cantah p33 - Komputer pbE5

Branch name Start node End node Cost

—_

—

2

p— — —_— — [} [ u ] s | [ g} cr = [k } ra b
- [=r] r = [k} [ ] [ ] [ ] e } e } —_— —_— —_—
[ ] [ - [=p ] - [ [y} = r [k} = [ ] e}
e} —_— = [=p ] - [ ] [y} [ ] [k} [k} r e} [ ]

[}
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Step 4. Hasilnya sebagai berikut :

QF for Vindows - [Hetworks Resu

Fle Z0r Vew Medule Format Took Bindow Hely

I m\“@@ﬁg 100%

=]

A%\‘k‘?@|lEdit

Lrial

DeEE8 2R
|

|

B I HEE

ZGLAD

= Startng nod

A

)b teration

A ]

Mote

Multiple optimal solutions exist

Contoh pa39 - Komputer paG5 =olution

Branch name Start node End nade Cost Include Cost
1 1, 2, 3, Y 3,
2 1, 3, 2, Y 2,
3 1, 4, 5
4 2, 3, 3
5 2, 5, 3, Y 3
i 3, 4, 2, Y 2,
7 3, 5, 5
il 3, B, 3, Y 3
9 3, 7, 7
10 4, B, B,
1 5, 7, 4,
12 B, g, 1, Y 1,
13 7, 8, 2, Y 2,
Total 1B,

(a S herasen
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Bab | MARKOV DESICION
13 | aNALYSIS

Markovians Decision Process - Lihat Render et al.,
p645 2003 atau p653-2006
Chapter 16)

Misalkan penduduk 100,000 orang yang berbelanja pada
departement store sbb :

Departement store

American Food mart Atlas Foos
Food Store (FM) (Atlas)
(AF) store #1 store # 2 Store # 3)

Banyaknya 40,000 (m =
orang yg 40% dari
berbelanja 100,000)

30000 (n 30000 (n
30%) 30%)

Berarti probabilitas orang berbelanja (m = probability ) pada
keadaaan 1 (state 1) adalah (0.4, 0.3, dan 0.3)

Jika dilaksanakan penelitian kembali ternyata kondisinya (matrix
transition probabilities) sbb :

Departement #
#1 #2 #3
Pembeli baru pada dept #1 0.8 0.1 0.1
Berasal dari dept #2 0.1 0.7 0.2
Berasal dari Dept #3 0.2 0.2 0.6
Total 100% 100% 100%
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Pada tabel diatas terlihat bahwa mereka yang tetap berbelanja pada
Dept #1 80% , dan mereka orang baru yang berasal dari depart #2
10% dan dari dept. #3 10% , demikian pula lainnya.

Jika ingin memprediksi periode yang akan datang yaitu 7 (i )
dimanai=1,2,3,4,5,6 ........ dstnya.

Maka untuk periode ke 1 yaitun (1) =7n (0) * P
dimana P = transition matrix
n(n+tl) =mxn(n)P atau
n(n) =xn(0)P"

Untuk 7t (1) = 7 (0) * P sbb :

0.8 0.1 0.1
(0.4,0.3,0.3) 0.1 0.7 0.2
0.2 0.2 0.6

Perkalian matrix ini menghasilkan :

Untuk perode ke 1 orang yang berbelanja pada departement #1
adalah 0.4*0.8 + 0.3%0.1 + 0.3%*0.2 =0.32 + 0.03 + 0.06 = 0.41,
untuk dept. #2 adalah 0.31 dan Deprt # 3 = 0.28 (cobalah hitung
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Dengan menggunakan kompter QM akan terllihat sbb :

=, OM for Windows to accompany Render and Stair 18] x|
File Edt Yiew | Modde Formst Tools Windoy Help

O &  Asgment oz -
_” Al =

Breakeven/Cost-Volume Analysis

Decisian Analysis

Irestruction

Select a MODLLE from the menu bar at the top to begin a problem set or select
FILE to OPEN & previously saved data set

Forecasting

Game Theory

Goal Programming

Integer Programming
Inyenkaory

Linear Programming

Markoy Analysis

Material Requirements Planning
Mixed Integer Pragramming
Metworks

Praject Management (PERT/CRI)
Quality Contral

Simulation

Skatistics

Transpottation

Waiting Lines
Exit QM For Windows

[See www. prenhall comweiss for product upgrades |Ma\n Menu Serzen |M.S Idrus

-18X

Hfile Edt View Modue Fomat Tooks “indow Help

M EEE I PR
| (i RIUESE GAA D -
-~ Nurnber of rangiton  Inghtuction

Eter the abiahity of going fom atas tn state 3. This is & probabilty r & percentage a0 £ must be between 0 and 1
q )

Corloh merkaw pb4 rendes 2003 ‘
Inie A M s

i 04 0 I 0
Pl 03 0 0 02
s 03 02 02 i




_BAHAN_KULIAH_S1_S2

_[B]x
Fle Edit Yiew Module Format Tools Window Help

DeEH&ere[iE 8

Al - 82- B 71 U|E

M Lrntaer of transition: Instruction

There are mare results available in additional windaws. These may be opened by using the WINDOW aption in the Main
Menu,

R —

= Markov Analysis Results

9 [m] =
Contoh markoy pE43 render 2003 5 step transtion matrix
aF Fi Atlaz
AF 10,4925 02723 02352
Fil 10,3466 0,367 02348
Allas 10,3961 03219 0262
Encling profahilty 0,493 03161 0,264
Steady State prodahilty 0,421 03155 02632
-_—
Multiplications
Cortoh markoy pE43 render 2003 Solution
State 1 State 2 State 3
End of Period 1
aF [if] 01 01 L |
Pt 01 07 02
Alas 02 02 05
e | ENl proka (uiven initial) o4 03 0,28 | ik
4 4

?1
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GAMES THEORY

(p21-2003 atau lihat lihat - Module 4)

Misalkan adaduaorangpemain(XdanY)menggunakan
strategi promosi pemasaran menggunakan radio dan
newspaper dengan prediksi hasil yang diperoleh dalam ribuan

$ , dengan Zero — sum games yaitu jika salah seorang menang
maka yang lain kalah jumlah kemenangan dan kekalahan adalah

ZERO.
Player Y dengan strategy
(MINIMAX)
Player X dengan Radio Newspaper
strategies sbb : Radio 3 5
(MAXIMIN)
Newspaper 1 -2
MINIMAX = Minimizes maximum loss (Y strategy)
MAXIMIN = Maximizes minimum gain (X strategy)
Payer Y dengan strategy (MINIMAX)
Pl X X- MIN
dayer Radio Newspaper Gain
engan (keuntungan)
strategies sbb :
(MAXIMIN) Radio 3 5 3 maximin
Newspaper 1 -2 (-2)
Y- maximum
LOSS (kalah)- | (3)min 5
minimax
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X dengan strategy radio dan Y dengan strategy Radio (saddle
point), maka X memperoleh gain 3 dan Y loss 3 (Zero sum) atau
saddle point (eiquilibrium) atau disebut juga PURE Strategy.

Mixed strategy terjadi apabila terjadi NO SADDLE Point.

Contoh sbb
Player Y strategy
Y1 y2 | AMm
Gain
2
X1 4 2 (Maximin)
Strategy
Player X X2 1 10 1
Y Max loss | 4 (minimum loss) 10

Untuk mejawab hal ini maka disusun persamaan baru sbb :

Player Y strategy

Y expxted
Y1 (P) Y2 (1-P) wain
X1 (Q) 4 2 4P +2 (1-P)
Strategy X2 (1-Q) 1 10 1P+10(1-P)
Player X
X expected gain | 4Q+1(1-Q) | 2Q+10Q(1-Q)

Strategy Y tidak bergantung pada strategy X menghasilkan :
4P+2(1-P) = 1P + 10(1-P)
2+2P =10-9P

1P =8
8 3 . .
P = T dan 1-P = 1 hasil yang diperoleh adalah
E"‘1 + i"‘10= 3 =3.46
1 1 1




Demikian pula X akan melakukan strategy 4Q+1(1-Q) =
2Q+10Q(1-Q)

hasilnyaQ=2dan1-Q=1£atau 2”‘4+£"‘1=8—

~3.46 ! ! ! !

Pergunaaan Komputer sbb :

=, (M for Windows - E:402_BAHAN_KULIAH_S1_52_63402_bahan_kuliah_s2'd_guantitative_ managen v_Tadulak =18 x
Fle Edit Yew Module Format Tools Window Help

DeEHEBR|FE /gl v -B|Faw/vDmm|
Al -32- BrU|S=S=|@LA-D-

Instruiction
rhele are more results available in additional windows. These may be opened by using the WINDOW option in the bain Menu

= Game Theory Results 0=

contob p21 render 2003 solution
yl-racio | y2-nevwspaper Ry Wiz
x1-radio 3, 5, T,
K2-MEwspaper i -2, a,
Column hix---= 1 0,
Walue of game (o row) §3,
gEMaxin1in,a"Minin1ax =101 x|
contoh p24 render 2003 solution
yl-racio | nevespaper Row Itaimin
WL
] -radia 3, 5, 82 3
=D-NEEpapEr 14 -2, -2,
Column Maximum 3, )
Minimz:: £
Yalug=3 =
i

A [ =R
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QM for Windows - E:\02_BAHAN_KULIAH_S1_52_53%02_bahan_kuliah_s2'd_guantitative_management’, 7 O™ Uinive Tadulalcaminy -] |5




=, QM for Windows - E:"-‘,DZiBnHANikuLmHis1752753"-.‘027bahanikuliah752"\.,diquantitati'veimanéq Univ 1 = |51|1|

Fle Edit Wew Module Format Tools Window Help
D& = 77 ol 8w
il T S.25-| B 7 U =
Instruction
There are mare 1esults available in additional windows. These may be apened by using the WIMDOW optian in the Main Menuw.
= Maximin/Minimax — 1ol x| ol ==
(untitled) Solution
¥l ¥2 Row Maximin
Minitmum
x1 4 2, 2 2,
x2 1 10, i
Column Mesimum 4, 10,
Minimae: 4
2==value == 4
3 Columin’s Expected Yalues N ol x|
funtitlect) Solution
Optimal Row wl vz
i
Fowe 1 mix * cell payoft 08182 3 2727 1 F364
Riowy 2 mix * cell payoft 01318 01818 18182
Expected Yalue (Col sum) 34545 34545
“alue of game (to row) 33,4545 oz
b — |
= QM for Windows - E:\02_BAHAN_KULIAH_S1_S2_53'02_bahan_kuliah_s2\d_quantitative ‘man ] |8 x

HE\|B Edit View Modde Format Tools Window Help

NeH8 2R B

|
H tial v B2

B

Pl TEY
= GLA D -

Instruichion
’VThele are more results available in additional windaws. These may be opened by using the WINDOW aption in the Main Menu.

B7UE

o= Mayimin/Minimax -10f x| M [a[ ]
{untled) Solution
il y2 Ry Maximin
Wirimuim
¥l 4 2, 2, 2,
i 1, 10, 1,
Calurmn Meximum 4 10,
Minimax 4,
2e=valug =4
) Row's Expected Values -(3lx
{urited) Solution
Colmix 1 *cel | Col mix2* cel Expected
payoff payott | Yalue (row
Calumn's Optimal Mix 07273 02747
¥l 29091 0,345 34545
i 07273 27273 34545
‘alue of game (to row) $34545
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(p570 Lee More, and Taylor Management Science, 1993
— pada text-book terbaru nateri ini sudah tidak ada lagi /
dihilangkan)

Model ini sangat berdekatan dengan model decision tree
analysis yang disebut juga dengan multistage (sub problems)

Misalkan sebuah perusahaan mempnyai pabrik di A (Alanta) B
(Baltimoore) dan C (Chicago). Perusahaan menyususn budget
sebesar $5juta untuk plant improvement, dan budget tersebut
harus diallokasikan pada ketiga pabrik tersebut. Untuk pabrik
A dan B harus diallokasikan paling sedikit $2 juta masing
masing, dan maximum invstasi untuk A atau B adalah $4 juta
dan C $3 juta. Jika diallokasikan pada ketiga pabrik tersebut
diprediksi akan menghasilkan sbb :

Decision  Hasil / return yang akan diperoleh jika alternative

alternatives tersebut diterapkan pada masing masing plant
($juta) ($juta) adalah sbb :
A B C
1 - - 4
2 6 5 7
3 8 7 10
4 9 9
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Maka dapat disusun suatu bagan sbb :

Plant A Plant B Plant C
0= 0234 hpasy -

5y l

—_— 3

i oy

0123
p

hed b ;

8-l

§y 78 =0, =1
r——— 1 s 3

A= {058, fo05 T R=[04 000
,‘ W A Il'l‘
Decision A B
21314 2131410 3
Return | - |- |6 |8 |9 | -|-|5]719|0 10
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Hasil simulasi sbb :

$juta C B A | Jumlah Keterangan
0 - - - 0
Investasi pada B = 2 return
5 3(10) | 2(5) - 15 =6
C =3 return = 10 total 15
5 3 (10) - 2(6) 16
5 14) 2(5) | 2(6) 15 Maximum investasi
5 1(4) 0 409) 13
5 1(4) | 409 13
5 2(7) | 3(7) 14
5 2(7) 38) 15 Maximum investasi
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