IP&NF Overview

H

8/25/97 Page 1

Nework Moders |

Appllcatmns REEEREERE

——an overview ||

This Hypercard stack was prepared by:
e Dennis Bricker,

.. ................| Dept. of Industrial Engineering,

..................... University of lowa,

..................... lowa City, lowa 52242

... .. o0 .| e-mail: dbricker@icaen.uiowa.edu

OAMFPLING [J THE

FpiBLEMZ

=18 (5] (5] 5

Shortest Rowlte Froblenmn?
Maximum Flow Frobfem
Al Sparing Free Froblem
Jrafasportation Froblem

HMrmimam—Lost Nefwork Flow FProblem



IP&NF Overview 8/25/97 Page 2

“Classical” ({ineari Assignment Froblem

Geperalized Assrgnment FProblem

gl

Guadratrc Assrgnment Froblem

logation problewms
Facifity focation in the Flane (mini-suml

Facifity focation on g Nelfwork (mini—sumli

zl| kel k2

Facility focation on g Nefwork (mini-maxi

rojting problems

Fhe Fraveling Sa3flesmsn Froblon:

e Chinese Postman Problem

&[5

Yoemicle Rowling Froblem

Joab Seqguencing Frobfem
Jalh Shon Sclreduiing

&%) |5

Assembiy-{ine Balancing Froblem




IP&NF Overview 8/25/97 Page 3

Shrorfest KRFowte FProblem

Flingd Phe sfhgriosl wninde i
Pl fET WA BT RGOS &
VY losocs ?

FrEls e

Maximum Flow FProbflemr

FRG PG SR TR STt
GF P Bl Phe pal e E
Ay aoge & fo noee

CEDECTIIES



IP&NF Overview 8/25/97

Al Sparing Free Froblem

FrEls e

fransportatron Frobfem

SHIDOIm cos?

k FUEITNIES
SEr Ll ;
ST z) Rl
SETEhIE 2 20
50
30
30
40
20

Page 4

Given & sel of recifiiies
aad & pelwark representing
passifife Fipks (o b fuife,
what is the sl of Finks
with feas? distence such
2hal eyvery Feciiily can
communicale wilh esch of
ihe gifer fecifities?

Fing ie fessi-oas?
SRS E W S
SEPISTL TR givan
FEGUIEIRERTS, MR 1hE
SHEIIEhNE Sinniies



IP&NF Overview 8/25/97 Page 5

HMrrmurn—LosE Nefwork Flow Froblems

(3,5 -8

4,
13 48 4,2)

whel is lhe fowesi-
casl WeY o shp
suppiias af goads
(2,41 fraom sypply points
o demand painis,
(s, 8) Frven & el wark wilh
) Uoteastospscttn)  gpecitied shipping
reguirement _F +”E, sunpiy cost/unit and
CAPECTIY I 880k
Firmk#

(%3]

,:4 & s E4 41

Assigrment Froblerm

whet is lhe Jegsl-cos? wey of
BESTGRING & mEching 1o gech &f
Five joalis fompe jobh por meaching) 7

RERInes
N o ot B —

casl 8af campieling
Il o



IP&NF Overview 8/25/97 Page 6

Gonargfized Assrgrment Froblem

Jolk
& B C D E F Six jahis gre fo e
E 1 T 5 92 4 5 3 assigred ta threeg
% 2 1 3 2 9 4 =2 mechines, the cast
@ 3 2 4 5 1 3 2 & compleling the jolr
8 - - aad the time la compiele
casl af campleling jol the job depending vpon
Folr time the jobt & maching.
A B C D E F avalable
% whaet is the Jeas! casl
E ; é g ; g ; ; g EE gssigrment, given Mhe
gz = 4 2 4 6 2 3 hre time ayailahie on esch
& mEChing
time regd far joby (hrs)

&

Guadratic Assignment FProblem (facility favoutl

12 2 4 5 6
6 - v 121 2R distance
2 - 112 3R hatwesy
> 3 - 11 2] sess
4 = Vb frast per wnit
i 5 - VL ar treiTic)
& - E

. amount af
e Tay
| el wesn

| Fansrimenls

Mmoo Mm

FS0E FEASTEREE A Mg £
M SESE F AN 8 se 58 1
MRS e a5l casl af <15
PrEriie Flany




IP&NF Overview 8/25/97 Page 7

Facility focation i# the FPlane (mini-sumi

A ﬂ:llil
10 P SOauid o foesiE
30 A SEESGNSSE S0 55 0
A AR Le geiiy cast
GF SEIISTLGG e SEMENGS
A {ESSNTIG FWCTTasT
20 A 10 AZ0 diatancas & finase coststs

(.sz;;:.sﬁmm

Facifity focation on 8 Nefwork (mini—sumi

frErE Gr TihE a1
sfaenid aive fnste T
FECIFFiies so &85 10
MRS Me 8Fi casl

GF SEIISTLING The SEnERaER
{ESSUNTIING COSIS S

fiiaai iy iy Jisisnce sha
GFRERIF i as shinned!




IP&NF Overview 8/25/97 Page 8

Facility focation on g Nefwork (mini-maxi

e = F g N e
sfmeld ang facsle s
EIIIEIRENCY FECTITL T ar
axamaie, & Fire statian)
S0 &F TG SRS The
GFisianoe o the Furisest
SETE T LSS el R

FrEls e

The Traveling Safesman Froblem

© © O A salgsmanr must yisii
O 0 o CUSEGIIErs I e8ch oFf &
set af cities. Wha! is
0 the shoriest rovie het
o L i
o i O YISFEs eoclh CFNY E..t'a.-:e'_f_;.r
t aace aad returns 1o s
0 fames



IP&NF Overview 8/25/97 Page 9

Fhe Chinese Fosimasn Frobfemn

Fimd e sfaetest rwsile
PO & fHa Dreaes e fiiad
lrEval ssnh siresl By e
AET WA & fESST GnE

FrEls e

VYeimcle Rowvling Froblem

2
ED DS © Delivery trucks with &
3 'S ) capacily af 8 upils sre
& o deliver o cusiamers
2y what iz ihe fowest cosl
Repd e sal of rouies?
1 Iﬁ 3 : 4 fdssume fixed cast af
(‘ © ZEing ruck, pius cosd?
f _ﬁf 4y f{;ﬂ . O - pragartional to gisisnce )
T



IP&NF Overview 8/25/97 Page 10

ol Seguancimg Froblfem

ia Fyeriy manlh & plastics plan?
A B C D E must make halches af five
al - 3 =2 4 = Fifierenl types of piastic
E| 4 - 4 5 6 1OYS.
fram C| 5 3 - 4 4
ol = 5 1 - &5 Fhere is & copversian cast Ly
El 5 4 =2 3 - in sWitching from log 7 1o

L&Y F.

Find & seguence of log produciion flo e usad sach manth)
Zhal minimizes the mantily conyersion cosis

&

Jabh Shop Scliedufing

FYECESSING UIES Bl ST J fakhs Sis
machines SEFUSETEET G ¥ IECATnas,
Job *1 *2 #3 sa el e talsl time ta
1 o 2 < civnniele &7 jobs 78
2 a 4 2 SHRIIFETT [ SS e B
3 B 7 3 SESSHNG " GF e ol By
4 7 3 2 S )
machine *1 &
machine *2
machine #3




IP&NF Overview 8/25/97 Page 11

Assembiy-Line Balancing Froblom

Ss e

3'3)'3?:)
,ﬂrﬂﬁ.@m&

FEsPeieiien

A sEsEREY Fine Fe G
LE GESIGNET For & fofi
FEFURTNG F lssds ThE
FEFURET Guimiel oF e
Fing Is S

MeEsE fa lhe Jessl
fatarratiay GF &l eiions
FEGETE

SerF i
o ehsi e



