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Matenial Requirements Planning
Project Management (PERT/CPH)
Quality Contral

Simulation

Transportation

Waiting Lines

Operations Layout
Reliability

"POM and OM POM Dnly QM Only
Assignment Aggregate Planning (Game Theory
Breakeven/Cost-Yolume Analpsis Balancing, Assembly Line Goal Programming
Decision Analysis Leaming curves Integer Programming
Forecasting Location Markoy Analpsis
Inventory Lot Sizing Mixed Integer Programming
Linear Programming Job Shop Scheduling Networks

Cancel
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:Modules >y Jala 31 )38 a5 sl sl 3 o

module » Assignment ——— File ——New

Ol > s 30 353 .« b Creating a new data set skl |
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dlse Gl sa 5258 G se (Machine) xaie 5 (Job.) law 08 la sala g2 S 25l 52 S

AS e iy )y Qllae ) e 298 el Jeala (5 juad

Machine 1 Machine 2 Machine3 Job 1Job2Job3
Job7 15 10 26 Machine? 15 10 26
Job2 72 11 28 Machine2 12 11 28

Job3 13 14 22 Machine3 713 14 22
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Marginal costs :1 W s i g0 S L b adl g e Solve 4w ga) ) a Al

s S s> i 4 assignment list (4 assignments :3 Original data :2

epled paliia | A il g laase s 4yl Jsan

orag g anila :Marginal costs-1
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JOriginal data -2

o) Allise O ) gaan

: assighments -3
llane Gis) 4 @l
: assignment list -4

23 e QL) (Jeaa O sa 4 Ay Ganadl



Decizion Analysis
Forecasting
Inventory

Linear Programming

M atenal Reguirements Plannin
Project Management [PERT/C
(uality Control

Cimulation

Tranzportation

Waiting Lines

R

POM Only

QM Only

ll| Aggregate Planning

Balancing, Assembly Line
Learning curves
Location

Lot Sizing

Job Shop Scheduling
Operations Lapout
Rehability

0

Game Theory

Goal Programming

Integer Programming
Markoy Analysis

Mixed Integer Programming
Metworks

Cancel |
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% Assignment

File: View  Module

Cpen Chrl+0

Exit

Tables Tools Help
IEREEOPER EEER
-Elint Screen -

tom the menu bar and either create a NEW file or OPEN an already




Lrman.|
Creating a new data set .E .
Tile:

Humber of Jobs
4
MHumber of Machines

<] |

Objective
1 M aximize

W --

How name options [names can be changed]
®)Job 1. Job 2. Job 3....
f va.b. e . d e ___
CA.B.C.D.E. ...
1.2, 3. 4.5 __

i Jarmuary, February, March, Apnl] __

UL |

2 Assignment

File Edit “iew Module Tables Tools Help
] =2 1= = 5 F F|lat * lnne| 2= || 522 o
Module Print Screen oly
<unhitled>
Machinel Machine2 Machine3
Job 1 ({T\\ 15 10 26
Job 2 U 12 11 28
Job 3 13 14 22
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& Assignment _

'a
| x

File Edit “iew Module Tables Tools Window Help

Instruction: There are more results available in additional windows. These may be opened by double clicking or using

the WINDODW option in the Main Menu.

' Maximize
(' Minimize

% -

{untitled> Solution
Optimal cost = Machinel Machine? Machinel
$44
Job 1 15. Azzign 10 26,
Job 2 Y Aszzign 12 11. 28.
Job 3 ' 13. 14. Aszzign 22

| P E———
]| = Assignme...E




Fil=2 Edit Wiews Module Tables Tools SWYindowse Help

Module Printk S5creen

gf Assignment List

<umntitled> Solution
J0OHE Assigrned Cost
[ f ]
EJob 1 Machine? L
Job 2 Machinel 12 GEe
Job 3 Machine3 22

T otal A4 -
« | | -

= Assignment

File Edit “iew Module Tables Tools wWindow Help

«» Marginal Costs

<untitled> S5olution

Machinel Machine2 Machine3

Job 1
Job 2 4 5. MN
Job 3 2 8
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.(Breakeven/cost-volume analysis) :2-1

0o 253 38V 5 5y S8 (5 2 e (2 AS ol () Ain e g e 4]

F

Q=
P-V
aymdg;z&jszq)sﬁmjsmumdh&\' File ssx New 445 DS d;eza”ﬁ\ﬁ

S| EIPNT Y PN

Cost-volume Analysis -1
A s adali 4 ol () a5 gliie 45 38 L YIS 3 iSlas Al

Breakeven Analysis (cost Vs Revenue)-2
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Cost-volume Analysis

4 K o Jal I g agd a3k modules! sy JI3H a s s ik

File s dal ) a5 00503 i) | Breakeven/ cost- volume Analyzez
a8 ol Jala s asd e Ol (dsan 50 4S ea e il | Analysisnewads 8
Creating a new data set Jsa JS ¢l aladl Las lasil | Cost-volume

250 21 58 e 3 SIas o 2laad AS AngBa 3 g0 sLAYIS ot AL LS cpl 0 258 e )b
allse 508 2 )5 Jasmad 550K 4038 023 L YIS 8 () Camy 3y se (sla 4y 38 lawd (i aa g

4 R )L geagad aylg )y prie b a5 culiab jaad g dlaat (i i ag o 50 48 aigd (o
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n

File Edit Wiew Module Tables Tools Help

Instruction: Enter the cost 1. Any non-negative value iz permizsable.

" Yolume for volume analyszis

| | o P

<untitled>

Cost Type Optionl Option2
Cost 1 Fixed 1 h
Cost 2 Yanable b 10




<untitled> Solution

Cost Type Optiond OptionZ
Cost 1 Fixed 1. 1.
Cost 2 Yanable 5. 10.
BREAKEYEN POINTS Units Dollars
Optionl ¥z Option2 0. 1.
Yolume analysiz @ 3.
Total Fized Costs 1. 1.
Total ¥anable Costs 15. 30.
Total Costs 16. .

@ Graph of Breakeven Analysis

<untitled=

OptionZ

Optionl

Volume
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Breakeven Analysis (cost Vs Revenue) -2

4y X o) Jala 3 g a9& a3k modules! soaly U8 a s il
File s dal ) a5 00503 las) | Breakeven/ cost- volume Analyzez
a8 o Jala 5l 5258 (e Sl s 4S 23 S QAT ) new

Jsas puw 503 8 AT ) ) Breakeven Analysis (cost Vs Revenue)

23 Sae bei da Jsaas Ok 438 sl b 5 358 .« b Creating a new data set
- o] =|
[ Modules .E.

E T POM and QM POM Only QM Only

Azzignment Aggregate Planming Game Theory
| B alancing. Assembly Line Goal Programming
Decision Analysis Learning curves Integer Programming
Forecasting Location Markow Analypsis
Inventory Lot Sizing Mixed Integer Programming
Linear Programming Job Shop Scheduling MHetworks

M aterial Requirements Plannin|||| Operations Lapouk
Project Management [PERT /CL||| B ehability
Quality Control

Simulation
Transportation
Wwaiting Lines

Cancel




ne

| Breakeven/Cost-Volume Analysis - O} %
Vieww Module Tables Tools Help

EEI V5] [P [0 R Tl = I
P Chel4+C
| sove |

‘'rom the menu bar and either create a HEW file or OPEMN an already exizting file.

% Breakeven/Cost-Volume Analysis =

File Yieww Module Tables Tools Help

Cosk-Volume analvsis

Creating a new data set

< unkitled>
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"% Breakeven/Cost-Volume Analysis f Breakeven Analysis [Cost vs Revenue) HE E

s

File Edit ‘“Wiew Module Tables Tools Help
Y == =] = = FF|iat nndl %= | s o
Module Print Screen Solve

Instruction: This cell can not be changed.

<untithed>

Cost Type Costs Revenues
Fixed Costs Fixed fo HEHXKEKXK
Yariable costs Yariable 1) HHEHHHILM
Variable HEHXKEKK | 0 =

Revenue per unit

5 S o QAT ) Solve 4b R 53 S 2y 1) e 5 paie s Culiaiia o) j24S

aiS e DL 1L Graph sy o laged il (o)
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e 0 sof aeail(Decision Analysis) :3-1

(Lea sy OIS dlasd)scenarios s (Ui sler s Wil )2 )Options alasd o S 3l 5 L i)

s (e Jgl Als e 3 )l

Creating a new data set

Humber of Options Row name options [names can be changed]

ﬂ J @ Option 1. Option 2, Option 3____
a.b.c.d e, _.
Humber of Scenanos A B.C.D._E. _.

o [ crzsas

1 January, February, March, April, ...
Objechive | "

= Profitz [maximize]

) Costs [minimize]
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2| Decision Analysis / Decision Tables

File Edit Wiew Module Tables Tools Help

i %Jiecti\re Hurwicz Alpha
Profitz [maximize]
! Costs [minimize] Ll—l ﬂ
<untitled:>

Scenariol Scenario? Scenariod Scenariod Scenarioh Scenariob
Probabilities 0.05 01 0.2 0.4 0.2 0.05
Option 1 100. 100. 100. 100. 100. 100.
Option 2 95. 1100 1100 110. 1100 1100
Option 3 90. 105. 120. 120. 120. 120.
Option 4 85. 100. 115. 130. 130. 1300
Option 5 80. 95. 1100 125. 140. 140.
Option b 9. 90. 105. 120. 135. 150
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el J a9 als e

sl o e U8y )):Decision table results-1

2 Decision Analysis / Decision Tables

File Edit Wiew Module Tables Tools Help

i %Jiective Hurwicz Alpha
Profitz [maximize])
) Costs [minimize] ll—l ﬂ
<untitled>

Scenariol Scenario? Scenario3 Scenariod Scenarioh Scenariob
Probabilities 0.05 o1 0.2 0.4 0.2 0.05
Option 1 100. 100. 100. 100. 100. 100.
Option 2 95. 1100 1100 110. 110. 110.
Option 3 90. 105. 120. 120. 120. 120.
Option 4 85. 100. 115. 130. 130. 130.
Option 5 80. 95. 1100 125. 140. 140.
Option &6 9. 90. 105. 120. 135. 150
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=k 2l il iExpected value multiplications -2

ne* g
a

2 Decision Analysis / Decision Tables - [Expected Value Multiplications]

@File Edit “iew Module Tables Tools ‘Window Help

® Profits [maximize] 0
) Costs [minimize] ﬂ—' ﬂ
<untitled> Solution
Scenariol Scenario2 Scenario3 Scenariod Scenarioh Scenariob | Row sum
[Exp ¥al]
Probabilities 0.05 0.1 0.2 0.4 0.2 0.05
Option 1 . 10. 20. 40. 20. . 100.
Option 2 4.75 11. 22 44, 22, h.b 109.25
Option 3 45 105 24, 48 24, b. 117.
Option 4 425 10. 23 52 2b. 6.5 121.75
Option 5 4 95 22 hO. 28. i 120.5
Option b 375 9 21, 48 27 7.5 116.25
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JS cle M) - Perfect information -3

@ Profits [maximize] 0
) Costs [minimize] ﬂ—' ﬂ
<untitled> 5olution
Scenariol Scenario? Scenariod Scenariod Scenarioh Scenariob Maximum

Probabilities 0.05 0.1 0.2 04 02 0.05
Option 1 100. 100. 100. 100. 100. 100.
Option 2 95, 110. 110. 110. 110. 110.
Option 3 0. 105 120. 120. 120. 120.
Option 4 a5 100. 115 130. 130. 130.
Option 5 an. 95. 110 125. 140. 140.
Option & 7o q0. 105. 120. 135 150.
Perfect Information 100, 110. 120. 130. 140. 150,
Perfect*probability 5. 11. 24. 52 28. FR 1275
Best Expected Yalue 121.75
Exp ¥alue of Perfect Info .75
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A ) G ) Cua 8 tRegret or opportunity loss -4

* File Edit View Module Tables Tools Window Help

ClEEEEEEEEEE

(@ Profitz [maximize] 0
(! Costs [minimize] ll—' ﬂ
<untitled> Solution
Scenaniol | Scenario? | Scenario3| Scenariod | Scenano®| Scenariob| Maximum
Regret Regret Regret Regret Regret Regret Regret
‘Probabiiities 0.05 0.1 0.2 0.4 0.2 0.05
Option 1 0. 10. 20. 30 40. a0, a0,
Option 2 h 0. 100 20. 30 40. 40.
Option 2 10. h. 0. 10. 20. 200 300
Option 4 15 100 h 0. 100 20. 20.
Option & 20. 15. 10. h. 0. 100 20.
Option b 25 20. 15 100 h 0. 25
Minimax regret 20.
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Decision trees: 05 Jx -2

leal Liosany ) 50 )l Jae Gl da G leT astia o la 4ald 0 S adiiia )z

65 il 5a HUAT 3 ) ge dgus s s (g 5 sl 2land

“%| Decision Analysis / Decision Trees - [Decision Tree Results]

E File Edit “iew Module Tables Tools MWindow Help

EBEEEEE

Instruction: The graph can be enlarged uzsing WINDDW from the menu. Other output can be viewed by using WINDDW.

® Profits [mazimize]
("l Costs [minimize]

<untitled> Solution

Start| Ending|Branch Profit Use| Ending Hode Node

Hode MHode | Probabilit Branch? node Type Value
Start 0. 1. 1} (18 1.| Decizion 2. 625
Branch 1 1. 0. 0. Yes 2.| Chance 2.625
Branch 2 1. 3 1} (18 3.| Chance 1.825
Branch 2 2. 4 0.5 4. 4. Final 4
Branch 4 2. b 0.25 2 h. Final 2.
Branch 5 2. G. 0.25 0.5 6. Final 0.5
iBranch b 3 Fi 05 2 i Final 2.
Branch ¥ 3. g 0.25 1.8 8. Final 1.8
Branch 8 3 9 025 1.5 9. Final 1.5
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Sl K&y geadn 5 il ja ) SR 0 JBAle - Tree structure -2

<untitled>
Network graph
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ose X, 5w o ((Forecasting) :4-1

JES 5 sy 4alip 5028l e s 4abiy 5l 68 oy e JS anl 8 31 s Aw Gl ail
AL e g dale S Gl W (63 93 909 A

File 418 3l Luss 503 S il | Forecasting 4w X DS Jase j2 355 3l
M58 o A3 Time Series analysis (a5 038 &3 1) New

Creating a new data set |

Humber of Pazt perads How name optionz [names can be changed)
i | ﬂ _ () Past penod 1, Past period 2. Paz
Crabecde...

(AR EDIE

W 1.2 3.4 5.
1 January, Februaip, March, Aprl, .

—
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"# Forecasting f Time series analysis

e EdC Yew Midie Talks Tk W HeEp

NEFBEEEE TR EEE

Hodule

| iruction: Entes the demandiy] for past perodd. Arg real value is pemizsable.

" Method 1 ¥ Peiinds Lo aveiage

Moving Averages 1[ 4] | ]

Demand]p]
past penod] 20
pazt peiind? 30
past periodd 50
past perindd L]

A€ sl | Forecasting sl SisG g1 6 Method 508 )
23L o« Moving average 48 »2 S Glasil | 5y ) ol o)
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g&}\\Jsolve q;wﬁ;s&d)\j\)ﬁhwu@gad\}uOJJJA\MJAL&‘\SQLGNL\
aiS e ealdin) jidw Gy ) gl ) windows ) 52 S

i Forecasting [ Time series analysis - [Details and Error Anakysis]
iy Fle Ecb Wew Modie Tables Took Window Help

EEEFEBEEE EE

Edit Data

Lunbifled> Solubion
Demandly)| Forecast Eroe Evmd|  Erpor™2
20
» 30
3 5. i 25 . 525
4 fill. 40 A 40 1 R0
TOTALS 180, bh. b5 2285,
AYVERALE 15, 25 25 111256
[Heat period fosecast i [Aiaz] HAD] H5E]
| Sid em| 47 1699



o Fie b5 Beckgroond  wndis Hep -8 x
EEFE BE SN EE S ' 0] o | s ][ 7
Mot - cerpes |

Imsbuchom The giaph cam be enbaged usmg MDD from Bhe men Othen oulpal can be viesed b sy W' HID s

B Wz ]

_ cuntitleds
Method: Moving Avernges - # Periods to aversge: 2
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G 5038 2l e 8l 030 6l (Fs s 028 QAT i, e sMethod Jaos A )
S e o) idin Sy ja ) Ul 6l windows ) s ad) = 1oS0lve 4 R

¥ Forecasting / Time saries analysls - [Datalls and Frear Analysis)
@) Fie B Yew Modk Tabks Took Virdow ek

tuntitleds weights = 4. 2 HOTE-Weights have heen scaled

Demandly]  Forecast Eorar o] Emar*?
SR - A R T E
? ! n
] | G| ZGkher| 233393 713331 GA4445
i { 800 433333 366EEF  FEEEEY 1344445
TOTALS i B 1A
ANERAGE 1 3 30 4445
(e period fovecasl ' 70| [Bies] |MAD]  [MSE]

| . I Gtdem 434614
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= Ferecastieg / Time series anabysis - [Gragh]

cuntitled=
Method: Weighted Moviag Avemages - & Peiods (o avernge: 2
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Ola (50 W 093 o dle 5w e AT 1 ab R (e su Method ) 58 )
O D8a a8 3 8 s | Ol O (o0 0 58 DV S S (e Sl a2 )8 s
0213 415K 53 Ll oyl 5 4y (5 iy i j)) 2L s S 4 e 48 230 1,50 o 2L
A Al A 40lS Glile ¢ ) dadth 3

# Forecasting | Time series analysis

e Edc Wew modde Taks Tok Wndom Hep

rziruchon: |kese aee moee results avadahle m addbona! wndoes | hese may be opened by daubile chelomg or using She 'S0 ophonom the Mam Wera

Expowectid Swobig | | | ]|

< Detafls and Errcr Apalysis
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# Forecasting § Time series analysis - [Graph]

CEEEEEE =

lecsliuclion: The qraph can be snlamed using WIKOTY from e e Oiher oulpet cen bs viswed by using SR W

<yunfitlad=
Meiod: Exponertial Smooihing - Alphe bor emoothing. &
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r

P15 B sa e la o) e sdle 1S QA | ah R Gae e Method i 508 )

# Forecasting | Time series analysis

S 2 )5 TrendsForecast ¢! » ) 4d sl e 563 S il &

R Edt Wew wWodde Tk ook whdiw Hep

EEEDZIDEEER

Biint Seseen

Expemeniial Smonthing with liend =

) Do
petind 2.

I

{ Datail and Error Analysis e

{unhfledr Solation

Demandly] wadiusled  hend  efucted e Faod)  Fanc'?
_ fomecast _

fomcast

1 A 0. i i
¢ 2] 2, 0 £l L] 0] 1
3 AL 25, 26 b R&  Xh NBA
- T
TOTALS | 5 6.5 LBLE
AVERAGE s . | mE ;5 R4

F125) [iagl  [MaD)]  [M3E)

e pesiod foerasl

Gid en| 302593
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Sl = Hhe Jw 6 DS L2
Economic order quantity
production order quantity
back order inventory
production with backorders
Quantity discount

ABC analysis
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Economic order quantity:

1 Irvantory  Econemic Ordor Quantit{EQQ) lodel

Ae ot Vew Mol Tabks Took el
R IR EEE

Instiucdion: Enter the halding cost. It may be entered 35 a fived coot o as 2 percentage. You may enfes a ' sign ater the number to indicate percentage. e.q, 205,

masih
PARAMETER VALUE
Demand ite]D) T
Setup/Drdznng costfS)] B0
Holding casiH] 100

Urif cost 0
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2 Inventary ! Economic Order Quantity{EDQ) bodel

Fie Pt Yew Wodde Tahles Took Windw Hep

WEFE EE S BEDRER | EEE

ngnuchaon: These are more results avalable m addibenal windows. These may be opened by dauble clicking or usng the WINDO'W apbon m the Hain Henu.

i Iventory Resulfs

masih Solubon
PARAMETER VALUE PARRMETER  VALUE
enand iale[D] Optmal coder quantily (8% 303575
SebupUrdesing cost5) 5400 Maomum Inventory Level 303579
[Holding coztiH] 0 Hverane mventory. 1517853
Ll cost I (Dreers pes perin year) AT

Ao Sebup et 151,780.3
haeus Hokng cost. 151,780

Urak cozts [PD) Il
Total Cost 3035787
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Inztruction: The graph can be enlarged waing 'WINDUW from the menw. Ofker sutput can be viewed by usng 'WINDOW.

masin _
Imventory costs excluding unil costs

Cost

w7
Order Cuantity, 0
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production order quantity

%t Inventory / Production Order Quantity Model

PARAMETER VALUE
Demand rate(0] 12000
Setup/Ordesing cost[3) 10000
Holding cost{H) in
Dvaily production ratelp) 160
|Days per vearlaplional] 30
|Ilai; demand rate]d] 40
Uit cost 500
[
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1 Inventory / roduction Order Quantity Hodel

Fle Edt Vew Modike Tabks Tods Wirdow Heb

NENEEE B8 BE0ZER EEeE

Instnuction: There aie mare resulls available in addifional windows. These maw he opened by double cheking or using e WINDIW apfion in the Hain e

2 |ventory Resuls

shomal. Salution
PARAMETER YALUE PARAMETER YALUE
Diemand rate[D)] Optimal order quantiy [[17] 2000 ;
5 chup/rdenng costS) Missimum Inventory Level 1,500,
Holding cost[H) Ayesage inventory a0,
Dialy production ratefp| (rders per penod|vear] b.
Dians per year [0/d) Annual Setop cot G000
Daily demand rate Annual Holding cost G000,
Urut cost

Unit costs (FD) 6,000,000,
Total Cogt 6,120,000,
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“ Inventory ! Production Order Quantity deded - [Cost Curve]

y uzing WINDOW.

shomal
Inventory costs excluding wnit costs

Caogh

$120,000 | - -

Eir Ty
Order Cuantihy, 0
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Quantity discount

“F Inventary / Quantity Discount (EOQ) Model

Fie Ecit liews rrluti.le Tales Tcds Hep

Instiuction: Entes the holding cost. It mav be entered ag a fived cost or a5 a percentage. You may entes a ‘%' sign after the number to indicate percentage. e.q., 20%,

it e

PARAMETER VALUE
Demand rate[D) 1000 HHHRKRR EREEHAH
Selup/Drdenng cost[3) 100 RRRRRR EEKENRH
Holding cosH) 0 wmwee] EERR
Price Ranges LOWER UPPER PRICE
1 100 Ll
100 300 1
300 T9934 465
] [ [
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4 Inventory I Quantity Discount {EQQ) Model

Fe Edt lUiew Modue Taks Took Windmw Hep

nstuction: These ae moee resulls available in addibonal windows. These mav be opened by double clicking of uzing the WINDOW oplion in the Main Meny.

2 |nventory Resuls
{untitled> ohution

PARAMETER VALUE PARAMETER  VALUE
Demand rate(0) 1000 Untimal oeder guantity ;
Setup/Ordenng 100]  momwnmx Maxmum Inventory| 300,
Halding coz{H] LT Average mveniory| 150
Ordess pes penodlysar) 333
Fram Tn Annual Setop cost| 33313
1| 10 Annual Hoiding cost| 1,300,

10 3m
30| 333,35 Unit costs [PDT| 48,300
i 0 Total Cost| 50,3313
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#| Inventory F Quantity Discount (E0Q) Model - [Details]
B Az Edi UView Modde Tabes Tods Window  Heln
FEFEBE EE EE R

truction: These are more results available in addibional windows. Theze map be opened by double choking o g the WINDIN option in the Main Menu.

< wrvhi lesd 5 ook oer

lange: Quantitp Total Seftup Tolal Holding Tatal Unit Total Cost
Cozt Cost Cost

100 bo 300 1414214 707 1060 FOF_1mG6D 49 000 SO 414 21

300 bo 99999 00 33 3333 1.500 A8 KO0 L e e

0o 0

Instruckion: The graph o

<unfitled=
1 tory costs including unit costs
o=t
9533 Total Coszt
om 200
Drder Quanirhy, O
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ABC analysis
T

Fie Wiew Module Tables  Taok Help

Enanomic Croer Quankiz B0 Model
Production Jrder Queankiy Modz|
Back Jrder Invenbory Moda|
Praducion with Backor ders Model d either create a NEW file or OPEN an alveady existing File.

Quanthy Disoount (£ Maded

ABIC Anzhyss

Print Screen

¥ Tnvenior = 81X

Mumber of ltems Row name optionz [names can be changed]
4] | 3 “ @ ltem 1. ltem 2. (tem 3.
Cabcde. ..
A BCDE..
Clx3dh
" danuarp. Februamp. March. Apal.




- Inrentory f ABC Analysis

LD =) &) =] |Ffos ||| o wme =~ || S L2 zalale] =]

Insbruction: Entar Bhe urst price fos ibem 100 Any non-negative value is permis

~ Percent of items Bhat are A items | Pescent of items that are B items

i i | N || — || S

ITEM HAME DEMAHD | UNIT PRICE
ke 1 100 2
|Ibem 2 200 5
Item 3 400 3
Ikem 4 R0l 4
Ibem & 700 2%
|Iltem B 100 15
Ibem 7 [171] 13
Item 8 400 12
Item 9 200| 7
bem
lbem 10 200 1]

“# Inventory f ABC Analysic
b oUew Modue Tables Tools Window Help

T =1 5 e o |

Invemtory Rasults
{unfitled> Schution
ILgdm nigime Demand Price Dollai| Peicent of Percentof  Cumulty  Calegony
¥ olume Unitz ¥l ol X
Trem & 70, 7. 16200 . 0.9 4099 )
Ibem F 500, 13 £.800. 1714 1257 B4 &G A
Ibem 2 0. 20 &, 000. B 11.26 6982 B
Ibem & 400, 12 4,800, 1142 10.# 80 63 B
lbem O 00, i 2100 B57 473 05,26 B
lbem 4 500, 4 2,000 1429 45 09,66 C
lbem 10 00, . 1,500, 5T 16 1347 C
Ibem 6 100, 10 1.500. 286 3138 36, 55 C
Ibem 3 400. i 1.200. 11.43 27 39,50 C
Item 1 0. I 20l kil 045 100 [N
TOTAL 500, 44 400,
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B ) 4l sl (Linear programming) 6-1

d}&éﬁ)dd&@ﬁ}a\_}s#JM@J&}&@J&%MQ&JM@\JFU&:%
2l (e e A

- [o] =

Irizbiascbier: Selegn FILE rom tise aneavms s il =i0heas Oieales o BEW ifle ofr OFPEHM am alieady eesiing N

Mo cules E.

PO mnd Dk PO IOl L)k Il

A g e Apgnrmpaia Flanmng lsamnm 1 himany
Blmﬁ“ﬁmﬂ-vmm ﬁndjl H o Bl L -I'IIIIII'_I' L = ol IIIIII.I-IIIIIIIIIII|
Decizion fArnalpxix L i aowar v mx Irmbgmr FPirog ris memi nag

| B e L o oz il i Mok ow Arenlypais

D= i Lok 5 iFami il Drwhi= e PR i 5 i i

3 1] ey Zrbasp e o himag Malwork =
HMaterial A eqgulismants Plammin]| | Descosbions Diaspoil

Frojasct M anagement |PERTACY | Haeliabiliby
Luialkty mmtn
LT TR I
TiarsEportatiom
W e Linex

I v | |

JEmpity M ool 5 oeaen [Farhang




Flmmbne=r OF ooz ron ks Favw names aplinns |names oo b ckanged )
L I = Constraimt 1, Constraint 2. Consin
Ca, b d, e
MHumber ol Wariablez — A B C.D_E, .

EN (et T W

. Jdanacnep, Febhruary, March, Sapeil, .

"% Linear Programming

Fle Edt Wew Modde Tabks Tooks Help
|0 || 1| = | o= e | | ) e B EEE R
Maduls | Frint Seresn |

Inetruction: Enter the name for thie vanable. Almost any character iz pemizzable.

M.aximize
Constramt 1
Constramt 2

D ata scraen

Farhamng dadkhak
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‘inear programming results

“#| Linear Programming

Fle Edit wiew Modde Tables Tods Window Help

Module

Inshiuchiom: There ae moe results available in addilional windows:. These may be opemead by

nuble clicking or uging the Wl NDOW
oplion in the Main Meniu.

| Luntithedr Sodutinn

}- 1 R X3 RHS [varal
Maimize 4 2. 2. :
Constraimt 1 1. -3 . <= 3. m
Lonstraint 2 2 -1. 1 §= 1o 2
| Cineveta aimt 3 = 4 1 = 24. [1]
Conzhiaini 4 1 1 -1 = 3 n
Colution-» 4 BX5 1.875 2625 120

Solutivn Scieen farhang dadkhah
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Ranging

# Limear Praaramming - [Ranging]
E:-He Edi Yes Mmdue Tables Took Window Hdp

DEREIEEEEICT IR EEECR [Elalsl
i | EXZ3 EN

wtnction: There are more resalis avalzble in additienal windows. Thes: may be opened by double clicking or uzing the WINDOW oplion in the Mam Memw.

Hode
% Hazimize Hulplz optinal soletions
" Mininiex !
| _ _ _{anfitled} Sobstion
ariable Vale  Fedeced| Ongnal ¥al Lowes Howusd B
i {65 i 4 4 i
) 1.8 ] -2 2 1
£] 15X a 2 2 .
e Dual Vake 3 lack/Surphe:| Orgmnal Val | Lowes Bousd| Uppes Bound
ortaiet 1 . 4 ] 1. Imifinity
onshraint 2 2 a 10 05 T4
onshaint 3 . a 24 16 Imifiniby
orishiaint 4 o a 2 128 56102
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solution list

% Linear Programmdng - [Solathen lis1]
R Ede Wew Modele Tebes Toos Window Hep

L]

Instouction: These we moie results available in addibenal sindess. These may be opened by double chickng of wzing The WINDOS oplion in Dhi M M enu.

Sunfithed Sohebion

W aliahiln Slatuz Yalhw
] Hazic Lh
(2 B amic 1875
o1 B amiz el P
slack 1 B azic L

alach ? NN agic il

supls 3 NOWB atic .
surplus 4 HONE asic L
Diptimal Walue [Z] 20




Irmgn.ir
lterations

£ umbitheds Solution
Cj Bazic 4 -1 ]| L] L] 1]
Warniahlez =1 = artfel 1 zurples 1 slack 2 slack 3| Duantiby
iicraion 1 W I
ci-zi 2 1. 0. 1. 0. 0.
L1} antfel 1 2 1. 1 -1. 1] n. 1.
L] sack 2 L H3. 0 0. 1 0. 14.
L1} sHack 2 2 54 [1] 1. n 1. LR
Itexation 2 S S S S S S
G-zl 0. 0. 1. 0. 0. 0.
5 =1 1 0.5 0.% -5 . [1] ns
L] glack 2 0. H0.5 -2.5 25 1. L] 11.5
1] sHack 2 i} 53 -1. 1. 0. 1 52
Itesation 3 I [ S S N S R
izl 0. -3.5 2.5 25 0. [1R
5 1 1. 0.5 0.5 0.5 1. n. 5
L] clack 2 0. 505 2.5 25 1 0. 11.5
L] slack 3 . e ) 1 1 ] 1. ae.
Itcration 4 ! ! ! | /' [ ] |
-zl 0. 54, 0. 0. . [1R
5 1 1. 106 1] 1. o2 n 28
L1} suplus [I 8 202 1 1. o4 [} 4.6
L] sHack 3 . 328 1] 1. -0.4 1 A7 4
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Graph

., | Graph

—untitled= E"ﬂi’ﬂ-‘. Eal:u:z

1=+ 122 =3
e A2 =

1= >—4
= Faore

S oldution:

Ho f=asible solution

lsoprofit Lir
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:(Material Requirements Planning)7-1

"% Material Requirements Planning

File Edit Yiew Module Tables Tools

MRP s 2 se 2 sa (5 30y 4l y

Instruction: Enter the number of components per parent component. This must be a non negalive integer.

{untitled:
ltem name | Level Lead| # per Onhand Lot size pdl pd2 pd3 pd4 pdh pdb pd? pdd
time| parent|i
A 0 2 0 10 0 10 10 10 10 10 10 10 0
B 0 3 0 h 0 ] h h h ] 0 0 0
C 1 4 3 140 0 140 140 140 140 20 20 20 20
D 1 2 ] 200 0 200 200 450 450 115 185 185 185




Irmgn.ir
(Material requirements planning):

ne

2 Material Requirements Planning - [Material Requirements Planning Results]

EF“E Edit “iew Module Tables Tools Window Help
[

oae_|

<untitled> Solution

Item name pdl pd2 pd3 pd4 pd5 pdb pd? pdd
[low level]

ALD

TOT.RERQ. 10. 10. 10. 10. 10. 10. 10. 0.
OM HAMD 10. 0. 0. 0. 0. 0. 0. 0.
SchdREL. 0 0. 0. 0. 0. 0. 0. 0.
MET REQ 0. 10. 10. 10. 10. 10. 10. 0.
ORD BEL. 10. 10. 10. 10. 10. 0. 0. 0.
B[O)

TOT.RERQ. 5 L] L] L] 5 0 0. 0

OM HAMD L 0. 0. 0. 0 0 0. 1]

SchdREC. 0. 0. 0. 0. 0 0 0. 0

MET REQ 0 L] L] L] 5 0 0. 0

ORD BEL. L) L] 1] 1] 0 0 0. 1]

C1]

TOT.REQ. 15 15. 0. 0. 0. 0. 0. 0.
OH HAMD 140. 265, 390. 530. 670. 630. 710. 730,
SchdREC. 140, 140, 140. 140. 20. 20. 20. 20.
HNET REQ 0. 0. 0. 0. 0. 0. 0. 0.
ORD BEL. 0. 0. 0. 0. 0. 0. 0. 0.
D[1])

TOT.REQ. 25 25 0. 0. 0. 0. 0. o
OM HAMD 200. 375, 550, 1.000. 1.450. 1.565. 1.750. 1.935.
SchdREC. 200. 200. 450. 450. 116. 1856, 1856. 185.
HET REQ 0. 0. 0. 0. 0. 0. 0. 0.
ORD BEL. 0. 0. 0. 0. 0. 0. 0. 0.
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o 351 <u niei(Project Management)8-1

o ﬂ X Project Management (PERTICPM)

View Modie Tables Took Help

-

Open k0

[ PR EEE

Print Screen -

Instruction: Select FILE from the menu bar and either create a NEW file or OPEN an alieady existing file.

"POM and QM POM Only OM Only

Assignment Agaregate Planning Game Theory
Breakeven/Cost-Yolume Analy|((Balancing, Assembly Line Goal Programming
Decision Analpsis Learning curves Integer Programming
Forecasting Location Markov Analysis
Inventory Lot Sizing Mixed Integer Programming
Linear Programming Job Shop Scheduling Networks

Material Requirements Plannin||(Operations Lapout

Project Management [PERT /C:\ (=G

Quality Control

Simulation

Transportation

Waiting Lines

Row name options [names can be changed)

®Task1, Task 2 Task 3,
Oabecde, .

(ABCOE..

01,23.4,5..
() January, February, Warch, Ap, ...

| i

Table Stucture

(1 Precedence list

Cancel




“% Drgjus NMaaagement (PERT/CPM) / Single time estimate
IS Edit  Wiew Module Tables Tools Help

Chrl4-0
Close

Save Crrl+5

Save

& Project Management (PERT/CPM) / Single time estimate x
Fil=  Edit

Prink Chrl+P

Print Scred Tools

a for start node. Thiz must be an integer.

Wiew Module Tables

Solve

Triple time estimate
Crashing (ko the limit)
Cost Budgeting

Exxit

D asas Uiy 4

Ola) 5 Cullad ja aaba g lass s 8 ol o )2 48 284 single time estimate-1
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“% Project Management (PERT/CPM) f Single time estimate

File Edit “iew Module Tables Tools Help

Single time esktimakte

Triple time estimakte = t = A
Crashing {to the limik) _—"rl (Er=E=L

Cosk Budgeting a fFor ztart node. Thiz must be an integer.

alin (Bsa sleile) Cullad ja aaie s lams s R 2l o 53e Trip time estimate Jis, 2
oS (e )l g 1) Cnllad ja Jaada 5 adlinay

"% Project Management (PERT/CPM) f Single time estimate EEI

Fil= Edit ‘Wiew Module Tables Tools Help

Single time estimake
T Triple kime estimake e = =
_rashing (ko the limik)

Cosk Budgeting a for start node. Thiz must be an integer.

Mala 5 luaos 8 ol 2l e abiia 5 ) 48l glea Crashing (to the limit)
4y 3% 3 Normal Costdw s 44 3» Crash time s2_088 (le ) Cullad ja gl ) 5 Cullad s
axS 3 )l 51 Crash timesa_dé
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" Project Management (PERT/CPM) f Single time estimate

File Edit Wiew Module Tables Tools Help

Single time eskimake

Triple time estimate = t - —
Crashing (to the limit) _—"" S

—osk Budgeting a for start node. This must be an integer.

2L 2dl e 0550 )l (A padddie Clla i a5 e 43 5« 4S Cost Budgeting
xS padda | ) dueyiai i 5 gle) Hshised 5 UL 5 580 S



IEFEEEE EE EEE FE S 7 R R = e
S S [ -|

Instr

TPOM and QM POM Only QM Only
Assignment Aggregate Planning Game Theory
Breakeven/Cost-Yolume Analy|||Balancing. Assembly Line Goal Programming
Decision Analysis Learning curves Integer Programming
Forecasting Location Markoy Analysis
Inventory Lot Sizing Mixed Integer Programming
Linear Programming Job Shop Scheduling Hetwork s

M aterial Requirements Plannin|||| Operations Laypout
Project Management [PERBT SC: || L L= T 1T

Quality Control
Simulation
Transportation

W aiting Lines

Cancel |

Project Management (PERT/CPM) - |3 x

Wieww  Module Tables

[ ) I )
oo |

'rom the menu bar and either create a HEYW file or OPEN an already existing file.

CIpen kel

n

&% Project Management {PERT/CPM)

view Modde Tables TookMirdon Hep — NLJ

Single kime est : ] m [] EME F..-'.Ii

r Triple time estimate _

Exit ez Crashing (to the limit)

Cost Budgeting = menu bar and either create a MEW file




Irmgn.ir
Creating a new data set O

Title: < untitled>

Humber of T asks

< |

Row name options [names can be changed] |

] _ C Task 1. Task 2. Task 3_.__

Ca. b o . d e ...

e A_.B.C.D_E._
C1.2.3. 4.5 __
) January, February. March, April, __.

Table Structure
) Precedence list

x
Fle Edit ‘iew Madule Tables Tools Help File Edi Yiew Module Tables Tools Help
Bl = = E 3 ) [ O N e BEEIEIEE FE[iat] [ [l | 2] o
Module Print Screen Solve Hodule Print Screen Solve
<unhitled> <{untitied>
Start node| End node Activity Start node| End node |Achivity
time time

A i 0 0 A 1 2 5
B 1] 1] 1] B 2 3 7
C 1] 1] 1] C 2 [ 10
D 1] 1] 1] D P 2 4 [}
E 1] 1] 1] E f . 3 3 h 3
F 1] 1] 1] F vt 3 [} 9
G 1] 1] 1] G i 4 [} 7
H 1] 1] 1] H 5 [} 4
| 1] 1] 1] | [ 7 5




Help
Zascade
Til=

Datka {edit)

e m sults awd npened by double clhicking or using

DOW option in the w 1 Project Managermenkt (PERTCPM) Resulks
2 “hart=

|5ingle hme estimate

1 Precedence list
@ Startsend node numbers

<untitled> Solution

Star End Auctiwiky E arly E arly | Late Late Slack
Finish Firmizsh

3
i
=
8
2
1

=zZommonm»
7

Project Management (PERT/CPM) f Single time estimate - [Charts]

Graphs Baclground SWwindows

Help
| R S e

Instruction: The graph can be enlarged using WINDOY from the menu. Other output can be viewed by using
WINDCw_ Go to GRAPHS to see other graphs_

L Precedence ligt

= Startfend node numbers | Single time estimate ;]]

=untitled=
Gantt Chart (Earlhy times)

]
: ==,
26 Critical
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"% Project Manage - I:Ilﬂ
[FE =[] B BT B

|

4 Modules .E -

T PDM and QM POM Only O Only -
Assignment Aggregate Planning Game Theory

Instr

Breakewven/Cost-YWolume Analy| || Balancing. Assembly Line Goal Programming

D ecision Analpsis Learming curves Integer Programming
Forecasting Location Markow Analpsis

Inventorp Lot Sizing Mixed Integer Programming
Linear Programming Job Shop Scheduling MHetworks

Maerial Requirements Plannin|||| Operations Layout

Project Management [FPER T AT T LT

Ruality Control
Simulation
Transportation

W aiting Lines

Cancel |

roject Management [PERT/CPM) - O x

Wiew Module Tables

4 B (] EEE e

Toals

Cpen Chrl40 =
rom the menu bar and either create a NEW file or OPEN an already existing file. |
@ "% Project Management (PERT/CPM)
Wieww Module Tables Tools
Single time estimate i :
Triple time eskimate _
Print 5
Exit Crashing (to the imit) { Print Scrcen

Cost Budgeting 2 menu bar and either create a HEW file




I afjala I

Title: <untitled>

HMumber of Tazsks

BN

RHow name options [names can be changed] |

ﬂ _ ' Task 1. Task 2, Task 3.___

Ca. b . c.d e .

@A B_C.D. ED@
C1.2.3. 4.5
(i January. February, March. April. ___

T able Structure

) Precedence list

“% Project Management (PERTICPM) / Triple time estimate -(0O) X Project Management {PERTICP ple time estimate -0

Fle Edt Yiew Module Tables Tools Help File Edit Wiew Madule Tables Taclk Help
) =2 =) (=] el FE[A 00| e e ) =3 "] =) Be] 3 1 0 o L e
Module Print Screen Solve Module Print Screen Solve
<unhtled> {untitled>
Start node| End node| Optimistic|Most Likely| Pessimistic Start node| End node| Dptimistic Most Likely | Pessimistic
time |time time time | time time
A 1 0 0 0 0 A 1 2 3 5 8
B 0 0 0 0 0 B 1 3 2 4 9
C 0 0 0 0 0 C 1 4 1 2 b
D — 0 0 0 0 0 D 2 3 i 3 5
E 0 0 0 0 0 E P 2 5 2 3 b
F [ A ) 0 0 0 0 0 F [ . ] 3 ) i 2 7
G \i 0 0 0 0 0 G \ ) 4 b 2 L] 10
H 0 0 0 0 0 H s i 7 2 3 5
| 0 0 0 0 0 | 5 8 3 L] 1
Jd 0 0 0 0 0 J 6 8 4 7 10
4 0 0 0 0 0 K 7 8 3 4 8




Eile

Yiew Module

Tables

Tools

i

Inztruction: There are more results avd

{ ) P-re-c:eﬂén-c:e hst

uzing the WINDOW ophio

(® Startfend node numbers

_ascade
Tile
Cata {edit)

Triple time esumate

& Project Management (PERT/CPM) / Triple time estimate
Edit

v 1 Project Management (PERT/CPM) Results
2 Task time compukations
3 Charts

Project Management [PERT/CPM) Resulis

npened by double cheking or

<untitled> Solution
Star |[End | Activity E arly Early | Late Late Slack | Standard
nodi| nodi time Start Finizh Start Finizh Deviation
Project 17.89333 17717
A 1. 2. 51667 0. 51667 0. B.1667 0. 0.8333
B 1. 3 45 0. 4.5 3.6667 81667 3.6667 1.1667
C 1. 4. 2.5 0. 2.5 3. 5.5 3. 0.8333
D 2| 3 3. 51667 81667 5. 1667 81667 0. 06667
E 2| & 3.3333 5.1667 8.5 8.8333| 12.1667 3.6667 0.6667
F ol 3| B 2 BBGT 81667 10.8333 81667 10.8333 0. 1.
G P 4 | B h. 3333 2.5 7.8333 h.H| 10,8333 3. 1.3333
H LY g 4 | 7. 31667 25 h 6667 | 101667 13.3333 ¥.6BG7 0.5
| e | 8 h.6BET 8.5 141667 | 12.1667| 17.8333 3.6667 1.3333
J % 6| 8 ¥.| 10.8333| 17.8333| 10.8333| 178333 0. 1.
K L1 .| 8 4.5 5.6667| 101667 13.3333| 17.8333 ¥.6BG7 0.8333
\ N
= Ed|| =/ chars
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"% Project Management (PERT/CPM) / Triple time estimate - [Task time computations]
@File Edit Wiew Module Tables Tools ‘Window  Help

B} =215 =] B2

Module

("' Precedence list

(® Start/end node numbers

FEJAL A | e o
Print Screen Edit Data
Triple time estimate ﬂw

<untitled> Solution

Start| End| Optimistic Most Pessimistic  Activity, Standard| ¥anance

node node time Likely time time time| Deviation
A 1. 2 3. b 8. 51667 0.8333 0.6944
B 1. 3 2 4 i 45 1.1667 1.3611
C 1. 4 1. 2 b. 25 0.8333 0.6944
D 2 3 1. 3. b 3. 0.6667 0.4444
E 2| & 2 3. b. 3.3333 0.6667 0.4444
F 3.| b 1. 2 i 2. bbb7 1. 1.
G v\ Y 4| b 2 b 10. h.3333 1.3333 1.7778
H \ . 4| T 2 3 b 3.1667 0.5 0.25
I e h| & 3 b 11. h. 6667 1.3333 1.7778
J 6. & 4 I 10. i 1. 1.
K 7| 8 3. 4 8 45 0.8333 0.6944
Project results
Total of crtical 3.1389
Square root of total 1.7717




ﬁ File Graphs Background Window Help Jil E
11 =2 (=1 5 5 P =5 5 e
oo

Instruction: The graph can be enlarged using WINDOW from the menu. Other output can be viewed by using
WINDDW. Go to GRAPHS to see other graphs.

(" Precedence list ﬂ]

® Start/end node numbers Triple time estimate

<untitled>
Gantt Chart (Early times)

L
1 | ] 1 1 1 1 1 | | .-
g 101112 13 14 15 16 17 18-

Time
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< J3S:Quality Control 9-7

=l

"POM and QM POM Only QM Only

Aszsignment Aggregate Planming Game Theory
Breakeven/Cost-Yolume Analy|/||Balancing. Aszembly Line Goal Programming

Decizion Analy=zis Learning curves Integer Programming
Forecasting Location Markov Analy=zis

Inventory Lot Sizing Mixed Integer Programming
Linear Programming Job Shop Scheduling Metworks

M aterial Bequirements Plannin||| | Operations Layout
Project Management [FERT SCI ||| Beliakbility

Quality Control
Simulation
Transportation
W aiting Lines

Cancel




Exik

Tables Tools

View  Module

n=

Accepkance sampling IE
“Wariables sampling

Dperating Charackeristic Curves
P-charts

x-bar charks

c-charts

Accephance sampling
variables sampling

O perating Characteriskic Curves |;
P-charts

w-bar charts ﬁ
c-charts

n=

“# Quality Control

Accepkbance sampling
Yariables sampling

O perating Charackerisk
P-charks

w-bar charts
c-charts

21 Quality Control

2 Quality Control

2 Quality Control

Acceptance sampling

Wariables sampling

O perating Charackeristic Curves
P-charks

x-bar chart

Acceptance sampling

“ariables sampling

O perating Charackeristic Curves
P-charks

x-bar charts

c-charts

Acceptance sampling
variables sampling

O perating Char g
P-charts
%-bar charts
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"% Quality Control / Acceptance sampling

Creating a new data set -
File Edit View Module Tables Tooks Help

CEEEEEEEE

<untitled>
PARAMETER Yalue
AGL _ )
LTPD 0.
ALPHA  \ ' (005
BETA 0.1

Yo o oYoYo




2! Quality Control f Operating Characteristic Curves

File Edit Yiew Modue Tables

Tools Helps

Module Print Screen
Tuntitleds

AL i TT— | f U
LTPD 1}
n o
c I Y

O-O-0-0-0-O

o

% Quality Control / P-charts
File Edit %iew Module Tables

ools




Irmgn.ir

Creating a new data set IHI “% Quality Control / c-charts -|0

Fle Edt Yiew Module Tables Toals Help
D= | &2 E FE[jA mitle| % |2l o

Number of Samples Row name options [names can be changed) | Module Print Screen T Tre
ﬂ_| j t ®|Sample 1, Sample 2, Sample 3.... = = FTTIIIERE =

Ola.b.c.d.e. .. sample ¥ it defects

O B.C.D.E. .. A

Ch.234s. Sanple | = :

(Nanuary, February, March, April] ... SamEIE 3 \ > ] 0 y

J‘ Sample 4 0
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o axndi(simulation)10-1
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J& 5 Jes Ju(Transportation)11-1

woakes I

"POM and OM POM Only AM Only
Assignment Aggregate Planning Game Theory
Breakeven/Cost-Yolume Analy(|[Balancing, Assembly Line Goal Programming
Decision Analysis Learning curves Integer Programming
Forecasting Location Markoy Analysis
Inventory Lot 5izing Mixed Integer Programming
Linear Programming Job Shop Scheduling Metworks

M atenal Requirements Plannin|| |0 perabions Layout
Project Management [PERT/CY| [ B eliability

Buality Control
Simulation

Transportation

Waiting Lines

Cancel




HMumber of Sources

<] |

Humber of Destinations

<] |

i

Objective
) M aximize

= Minimize

Obiective
() Maximize

® Minimize

Starting method

‘.ﬁ.ny starting method

™ Source 1. Source 2. Source 3____
Ca. b c.d e, ___

A B . C. D E. ___

C1.2.3. 4.5 __
) Jarmnuary. February, March, Apnl, ___

Row name options [names can be changed] |

Destination] | Destination?| Destinationd| Destinationd SUPPLY
Source 1 3 4 b 1 1,000
Source 2 10 h 3 3 800
Source 3 12 7 2 L] 700
DEMAND h00 750 800 450
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¥ Transportation B

Fle Edt Yiew Modue Tables Tools Window Help
NEFE EE EEEE D PER EEER EREILIE
o o

Instruction: There are more results available in additional windows. These may be opened by double clicking or using the WINDOW option in the Main Menu,

Hote
(" Maximize Multiple optimal solutions

® Ninnize Northwest Corner Method j exist

i Transportation Shipments

M.D Solution
Optimal cost = Destination] Destination2| Destinationd Destinationd
$10.500
Source 1 500, 500,
Source 2 20, hhD.

Source 3 240, 4hl.




n

A Traspybatern

12108
e |

Instruction: There are more results available in additional windows. These may be opened by double clicking or using the WINDOW option in the Main Menu.

() Maximize
(@) Minimize

| Morthwest Corner Method

Note i i
Multiple optimal solutions
exist

-

) Final Solution Table -

D Solution

Destination1 | Destination2| Destinationd| Destinationd
Source 1 500. 500. [ 4] [ 3]
Source 2 [6) 250. 550. [0)
Source 3 [9] [3] 250. 450.

“% Transportation -|O

Fie Edit View Module Tables Tools ‘Window Help

) Maximize
{® Minimize

Hote - .
Multiple optimal solutions

|Nulthwesl Corner Method

exist

<]

| lterations

W.D

Solution

Destinationl

Destination?

Destination3

Destinationd

Iteration 1
Source 1 h00. h00. (4] (3]
Source 2 (6] 250. hh0. (0
Source 3 (9 (3] 250 450




File Edit ‘“iew Module Tables Tools indow Help

Instruction: There are more results available in additional windows. These may be opened by double clicking or using the 'WINDOW option in the Main Menu.

Note - .
Multiple optimal solutions
exist

O Mazimize
{® Minimize

‘ Northwest Corner Method j]

Shipments with costs

M.D Solution
Destination] | Destination2| Destination3| Destinationd
Source 1 500781500 500/$2000
Source 2 250/41250| &h0/41650
Source 3 250/4500(  450/43600

“%| Transportation -|d

Fle Edit Wiew Modue Tables Tools ‘Window Help

Hote - -
Multiple optimal zolutions
exigt

Shipping list
M.D Solution
From To Shipment| Cost per unit|Shipment cos!
Source 1 Destination] B0, 3 1500,
Source 1 Destination2 h0D. 4. 2,000,
Source 2 DestinationZ 200, 5. 1.250.
Source 2 Destination3 B50. 3 1.650.
Source 3 Destination3 200, 2. 500.
Source 3 Destinationd 450, 8. 3.600.
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Transportation

File Edit Yiew Module Tables Tools Window Help

MNote
5 = Multiple optimal solutions
© M_a:f|m_|ze |Hinimum Cost Method '] exist
® Minimize
Transportation Shipments
M.D Solution
Optimal cost = Destination] | Destination2| Destination3| Destination4
$10.500
Source 1 500. 500.
Source 2 250. 100, 450,
Source 3 700.

"% Transportation - [Marginal Costs]

@File Edit Yiew Module Tables Tools Window Help

Instruction: There are more results available in additional windows. These may be opened by double clicking or using the WINDOW option in the Main Menu.

IF Note
5 g Multiple optimal solutions
8 :;I:::I:: ‘Hinimum Cost Method j] exist
M.D Solution

Destination] | Destination?| Destination3| Destinationd

Source 1 i 3.
Source 2 b.

Source 3 9. 3 0.
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Hote

2 8 Multiple optimal solutions
8 :;::::I:: Minimum Cost Method j] exist

M.D Solution

Destination | Destination?| Destinationd Destinationd
SOUICE 1 500, B0, (4] (3]
Source 2 [6) 250. 100. 450.
Source 3 (9 (3] 700. (0]

"% Transportation - [Iterations] _lalx

':IjFile Edt View Module Tables Tools Window Help -8 x

1] LR

Instiuction: There are more results available in additional windows. These may be opened by double clicking or using the WINDOW option in the Main Menu.

Note - -
Haximi — Multiple optimal solutions
8 H;::::I: |H|n|mum Cost Method j] exist
M.D Solution
Destinatior| Destinatior| Destinatior Destinatior
Iteration 1
Source 1
Source 2
Source 3




ENEICIE

Instruction: There are more results available in additional windows. These may be opened by double clicking or using the WINDOW option in the Main Menu.

I S Note
8 :::Ir:f: ‘Hinimum Cost Method j] :le;llllple optnalsoldtions
M.D Solution
Destinationl| Destination2| Destination3| Destinationd
Source 1 500741500 500742000
Source 2 200/41250)  100/4300) 450/44050
Source 3 700/$1400

“% Transportation - [Shipping list]

" File Edt Yiew Module Tables Tools Window Help -3 X

Instruction: There are more results available in additional windows. These may be opened by double clicking or using the WINDOW option in the Main Menu.

Note
5 g Multiple optimal solutions
8:;:::;2: |Hinimum Cost Method j] euislp P
M.D Solution

From To Shipment| Cost per unit Shipment cos!
Source 1 Destinationl K00, 3. 1.500.
Source 1 Destination2 500. 4 2,000
Source 2 Destination? 250. h. 1,250
Source 2 Destination3 100. k) 300.
Source 2 Destinationd 450. 9 4,050
Source 3 Destination3 700. 2 1.400.
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4 Transportation

Fle Edt View Modue Tables Took Window Help

S B £

Instruction: There are more results avalable in additional windows. These may be opened by double clicking or using the WINDOW option in the Main Menu.

Mot~
() Marimize Multiple optimal solutions
. Yogel's Approximation Method j exist
o Minimize ”

i Transportation Shipments

M.D Solution
Optimal cost = Destination]  Destination?| Destinationd Destinationd
$10,500
Source 1 500, 500,
Source 2 280, 100, 4.
Source 3 700,
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f Transporaton HH

Fe Bt ey Modke Ttk Tods Window Help

mEFE EE SR SR RN BE e

Print Sereen

nalruction: Theee are more tesuls available in additional windows. These map be opened by double cheking or using the WINDOW aplian in the Main Henu

¥ Wm optimal soltion
E :ﬁ ‘ Vogel's Approsmation Wethad MK
() Margina Cosly

W[ Saolution
Destination] Destnation? Destination3 D estinationd
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 Transporfation .|8X

Fle b Wew Modde Tebles Toos Wroow Hep

Instuchion: There are mare 1esults avalable in additional windows. These map be opened by double clicking or using the WINDOW aption in the Main Menu

i Hale
r Wulliple opbmeal solution
8:::::: Wogel's Approsimation Hethod M unl:tﬂw" I

W.D) Siolution
Destinalion] Destinabion?| Destination3| Destinationd

Gource | 500, B0, [4] [ 3],
Cource 2 | B) 250, 100 )
Source 3 (9 [ 100, ()
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4 Transportation . 8lx
Fie Edi Uiew Modle Taks Tock Window beb

WE[TE BC SR EE @EMI B

| (' Nagnize mﬁﬂe apbmal sobons
[ﬁ i Yooel's Approwmalion Method MIC"!

M. Solution
Destinbor Destmatior Destinalior Destinatior
Itesalion 1
Source 1 W0 50 M (3
Souce 2 (6 250 100 450

Souee 3 (9 (3 a0




Irmgn.ir

f Trnsporiation

R Eft e Modde Tls Todk M Hep

WEFEECaREE @Wﬁ SR

Instruction: Theee are more 12sults available in additional windows. These may be opened by double clicking or :ing the WINDD'W opfion in the Main Meny,

" Wainize
 Hiinize

Nole
Wullipl optimal solutions

Vogels Approsinalion Methad

MET

Shipmens with costs

H.D Solution

Destinalion] DesfinalionZ

Destination Deestinabiond

Sounes | SO0/STE00 5002000
Souce 2 Z0/81250)  100/$300 450784050
Gounez J T00/$1400
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H Transporalion
P Edt ey Medk Thks Tk Wrd:m Heb

Print Sereen

nshuchion: These are more resulls avaiable in additional windows. These may be opened by double clicking or using the WINDOW oplion in the Main Menu.

Hate

(" Warnize e Moligle opimal sohions
iz Yoge!s Approximalion Method M

Shipping st

From [l

Destimation] A0 1
Source | Destinalion? 500, |
Source ¢ Destinalion? 250, 6,
Source ¢ Destinaliond 100, 3
Source 2 Destmationd] 450 g
Surce 3 Destinalion] 700, L
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—ua (Waiting lines)12-1

Fig 0l Yiew Hodue

“ @ Open,.,

@ Prink Sezeen

Exk

Tooks

Hép

1 MM (expanential service times)

2MID[1 (constant service times)
3MIG]1 (generdl senvice tmes)

4 MJEKT (Erangek service times)
G MiM)s

6 MM wikh & Fnite system size
MM with & frite system size
B MM wikh & Fnte population

G MM with 2 finike papulation
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(" lse Coge WIRYT (eponental sevce mee B howrs M
Ml
—
MM (exponetid
Aival ot lambd] %
Senvice e 1
Humber of serves 1
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Cost analpsis

: Creating a new data =zet |

(e Mo costs
[ Use Costs

48 )y ) sda y dai gia

= Wallng Lines Results Cod S 4y J gitie s2AD Ly g yms A
s skl Coa 3 3ae Lo e
FAamete Ville| | Paanete Velie| Mindes| Seaoncs 2 an e
Aerge soner gl LGy s 23 SRS g e
Al e o) o e e n e gL a3 e 2 B o) s
e A0 e e e syt b
Number o s | Whseae e e cupue M) 1 G|
L 19 I YR |

o W N
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i1 able of Probabilities

sample solution
k Prob (num in sys Prob (num in sys Frob (nurm in sys -
= k) <= k) =k)
0 0.1333 0.1333 08667
1 0.11586 0.2489 0.7511
2 0. 1001 0.349 0.651
3 0.0865 04353 05542
4 00752 05111 0. 45849
5 0.0e52 0.57b2 0.4235
= 0.0565 0.6327 0.3673
7 0.049 06817 0.3183
8 O.0424 0.7242 0. 2758
9 0.0365 0.7609 0.2391
10 0.0319 0.7928 02072
11 00276 0.8204 0.1795
12 Qo.0239 0.c444 0. 1556
1= [ I ] == O 1249 "'I
| G s e 0T e 13 g 5 e 52 2l Szl 1
[unttid " CumLative probetiiiies Pesh)
Prodabiiies Pik= 1} "
:P-m-_-atin;1
s . i
:
"
P
-
:
: ! 14 21+ 5678 F10NMNEIBIIEGERTISENNA DE WIERTFAAD
: hupiain Spctam
T 123 6aTA3 0 HENIHNERITUHIENZ2HNEATAXT
Minker n SyiEm :

;
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Decumulative probabilities P M=K}

1T 2 4 5 B F &2 9190 12 1 15 18 20 22
Fumibear imn Systarm
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M/D/1

Waiting Lines Hesults

M Example Selihen

|w

Average sener ulization ]EFeJ?
ﬁweragﬁ numberin e ELE'FﬁILJ ' FIGI
Ayerage number n [he system(Ls | ﬂlz-ﬁﬂ
Ageraqe fime 1n the queus(\¥q) | i 1[83. 65| |
ABraNe fime |ﬁ fra syslem(\Vs) - :ZIH]?' g¢| Al |

Aniva rate(lambdg) 3
Serce ralafm) |
Number of senvers 1
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M/G/1

: Warting Lines Hesulls I
: MG/ Examgle Solution :
| |Parametar Valug | | Parametar Value| Minutes| Saconds| || |
| |
l Avaraga senar utilization | 08667 | _ I
I Anival ratel|ambi) 76 | Avarage nurber n the queuelLy) | 9152 I
| | Senvce rate(mu) 30 W Avzrage number in the system(Ls) 10.0208 I
: H_m'bur_ufsﬁ_u 1 Avarage time ih 1he Jnurqu] 'I51 . I
: standard dewahion 0.05 | Average time in the system(We) 0.3854| x| 13 :

L.-------‘--..---------------..------------.-.------------J

Waiting Lines Hesulls

Exponartial Semce Times Expressed as an MIGH Queus Solion
Parameter Yalue | | Parameter Value| Value *60 | Yalua * €D
"E0

|

|

|

|

L "W ¥ I
Avarape server ulilization 0 BEG7 | |:
Autival rate |ambda) 26 [ Average number in the queue(Lo) 5633 |
|

I

I

|

i

Semvice rate(mu) 0 Rhen ge number in the systemils) bS]
Number of seners 1. W Awerage time in the queue(Vg) 0.2167 13| 779.9803
etandard deviafion 0.0233 g Average time in the system{Ws) 0.5 15| 8299903
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= Waiing Lines Resulls

Constant Semce Times Exprassed a6 an MIGIT Cueue Solutin

Piameter Vale | |Parametet Vil | Valie "Bl | Value "l
"l

| [ Average s dizalin L

Amval atembc) Ok Arerage numberin the oueue(Ly 8

Seich K T U
Nurer of seers | Y Awrageimein h |JEL|Ef:]-’q. THEEE

sandad delo 0 W seraefne e e TG
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M/EK/1

= Waiting Lines Results

Erlang semvice times solution

Parameter Walue | | Parameter Value| Minutes| Seconds

Average server utilizafion 086567
Amval rate(lambda) 26. | Awerage number in the queue(Lg) 3.7556
semice rate(mu) 30. @ Average number in the systemiLs) 46222
Mumber of servers 1. P Awerage time in the queue(Wa) 0.1444 667 2
k for Erlang-k 3. [l Awerage time in the system(Ws) 01778 BoET |
= Waiting Lines Results

bank solufion

Farameter Walue | | Paramater Yalue|  Minutes| Saconds
MIEKIT (Erang-k semice times) Aierae sever utilization 0 hERT
Artval ratelamboa) 1, W Averaga rumber in the queueiLy) 08733
canice latelmu) b. @ Arstage rumber in the system(Ls) 1.5
Wumber of severs |, B Aueraga tme n the queue M) 02083 123 740,
k for Ertanc-k 4. B Averane time in the system(Wsl 0.575 225 1340,

AFSIAFFLT a



Irmgn.ir

Multiple servers solution

Parameter Walue | | Parameter Value| Minutes| Seconds
Average sener utilization 0.4333

Armval rate(lambda) 26. W Average number in the queue(Lg) 0.2004

Semvice rate(mu) 30. W Average number in the é}r51errﬂ_5] 1.067|

Number of servers 2. W Average time in the queus(Wa) 0.0077 | 524| 277428
Auerage time in the system(Ws) 0041] 2462| 147742

= Waiting Lines Results

4 L M/M/S

sample solution

Faramater Value | | Parameter Walue| Minutes| Seconds
Axerage server uliizalion 0 B/

Armval rate(lambda) 26, W Average number in the queue(Lq) 56333

EH'I'!EETEH{II_'IU] 2. [ Average number in the system(Ls) b5

Number of severs 1. Average time in the gqueueYVq) 02167 FE0 000

Server cost $ftime 4, [l Averace time in the system(Ws) 025 5 | 9000001

Waiting cost $4ime 2. W Cost (Labar + #waiting™wait cost) 15 2667 | '

| [i_a':u:u- + #in system™wait cost) 17|
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Finke system size medel solution

i
i
I Parameter Value| | Parameler Valug| Mrutes]| Seconds
|
|
i __ WAvemgesenerutizaion | OB
1 | Amyal rate(lambda) 26, W Average number in the quesusily) | 0.2669
= __Eiln!il_:_i_r_!t_a_{_rrl_u’_i_ : 30. |l Average number in the system(Ls [ ':'l[l-f':".
: Numbaer of genens |, W Avaraga time n the queae(W) 0.01585| . 928
: matimurn systam siza 2. W Average bime n the system(VWs) [ IJ.LIZ-I-'-. I O
I | Cffectve Amval Rate E *II'.:E'I
! Probabilty that system is full 0.2665
14l | able of Frobabiliies = |O] X
Finite system size model solution
B Prob (num in sys| Prob (num in sys| Prob (num in sys
= k) <=k) =k)
L 0,362 U382 0618
1 0.3311 0.7131 0.2669
2 0.2669 1| 0.
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