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MMeeddiiuumm  AAuuddiieennccee  
RReeaacchheedd  PPeerr  

AAdd  

CCoosstt  PPeerr  
AAdd(($$))  

MMaaxxiimmuumm  AAddss  
PPeerr  WWeeeekk  

TTVV  ssppoott  ((11  mmiinnuuttee))  55,,000000  880000  1122  

DDaaiillyy  nneewwssppaappeerr  ((ffuullll--ppaaggee  aadd))  88,,550000  992255  55  

RRaaddiioo  ssppoott  ((3300  sseeccoonnddss,,  pprriimmee  
ttiimmee))  

22,,440000  229900  2255  

RRaaddiioo  ssppoott  ((11  mmiinnuuttee,,  aafftteerrnnoooonn))  22,,880000  338800  2200  
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Maximize: 5000X1 + 8500X2 + 2400X3 + 2800X4Maximize: 5000X1 + 8500X2 + 2400X3 + 2800X4

Subject to:Subject to:
X1 X1 ≤≤ 12  (max TV spots/week)12  (max TV spots/week)

X2 X2 ≤≤ 5    (max ads/week)5    (max ads/week)

X3 X3 ≤≤ 25  (max 3025  (max 30--secs radio spots/week)secs radio spots/week)

X4 X4 ≤≤ 20  (max 6020  (max 60--secs radio spots/week)secs radio spots/week)

800 X1 + 925X2 + 290X3 + 380X4 800 X1 + 925X2 + 290X3 + 380X4 ≤≤ 8000 (weekly 8000 (weekly bdgtbdgt))

X3 + X4 X3 + X4 ≥≥ 5 (min radio spots/week)5 (min radio spots/week)

290X3 + 380X4 290X3 + 380X4 ≤≤ 1800 (max radio expense)1800 (max radio expense)

X1: Number of TV Spots per weekX1: Number of TV Spots per week

X2: Number of newspaper ads per weekX2: Number of newspaper ads per week

X3: Number of 30X3: Number of 30--secs radio secs radio aadsds pperer wweeeekk

XX44:: NumberNumber oof 60f 60--sseecscs radio radio ads per weekads per week

Decision Decision 
Variables:Variables:

ObjObj. Fn.:. Fn.:

Constraints:Constraints:

Marketing ApplicationsMarketing Applications
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Integer SolutionInteger Solution

Flair Furniture Company DataFlair Furniture Company Data

Hours Required to Produce One UnitHours Required to Produce One Unit

DepartmentDepartment XX11
TablesTables

XX22
ChairsChairs

AvailableAvailable
Hours perHours per

WeekWeek

CarpentryCarpentry
Painting/VarnishingPainting/Varnishing

11
99

11
55

66
4545

Profit/unitProfit/unit

Constraints:Constraints:

$7.5$7.5 $5.5$5.5

Maximize:Maximize:Objective:Objective:

))varnishingvarnishing&&(painting(painting45455599 2211 ++ XXXX

2211 5.55.57.57.5 XXXX ++

))(carpentry(carpentry662211 ≤≤++ XXXX

≤≤
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Maximize:Maximize: 2211 5.55.57.57.5 XXXX ++

))varnishingvarnishing&&(painting(painting45455599 2211 ++ XXXX

))(carpentry(carpentry662211 ≤≤++ XXXX

≤≤

S.T.S.T.

XX11, X, X22 ≥≥ 00

XX11, X, X2  2  are integersare integers

XX11: Number of tables to be produced: Number of tables to be produced

XX22: Number of chairs to be produced: Number of chairs to be produced

Decision Decision 
Variables:Variables:

ObjObj. Fn.:. Fn.:

Constraints:Constraints:

Integer SolutionInteger Solution
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# Tables# Tables

# 
C

ha
irs

# 
C

ha
irs

XX11

XX22

XX11 + X+ X2 2 = 6= 6

9X9X11 + 5X+ 5X2 2 = 45= 45

# Tables# Tables

# 
C

ha
irs

# 
C

ha
irs

XX11

XX22

XX11 + X+ X2 2 = 6= 6

9X9X11 + 5X+ 5X2 2 = 45= 45

# Tables# Tables

# 
C

ha
irs

# 
C

ha
irs

XX11

XX22

Integer SolutionInteger Solution
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# Tables# Tables

# 
C

ha
irs

# 
C

ha
irs

XX11

XX22

7.5X
7.5X

11 + 5.5X
+ 5.5X

22

XX11 + X+ X2 2 = 6= 6

9X9X11 + 5X+ 5X2 2 = 45= 45

Integer SolutionInteger Solution

together 
we can make
it true

8

# Tables# Tables

# 
C

ha
irs

# 
C

ha
irs

XX11

XX22

7.5X7.5X11 + 5.5X+ 5.5X2 2 = 39= 39

XX11 + X+ X2 2 = 6= 6

9X9X11 + 5X+ 5X2 2 = 45= 45

Integer SolutionInteger Solution
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Transportation ApplicationTransportation Application

Truck LoadingTruck Loading -- Goodman ShippingGoodman Shipping

ItemItem Value ($)Value ($) Weight (lbs)Weight (lbs)

11 22,50022,500 7,5007,500

22 24,00024,000 7,5007,500

33 8,0008,000 3,0003,000

44 9,5009,500 3,5003,500

55 11,50011,500 4,0004,000

66 9,7509,750 3,5003,500
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Maximum : 22500X1 + 24000X2 +8000X3 + 9500X4 +11500X5 +9750X6Maximum : 22500X1 + 24000X2 +8000X3 + 9500X4 +11500X5 +9750X6

Subject to :Subject to :
7500X1 + 7500X2 + 3000X3 + 3500X4 + 4000X5 +3500X6 7500X1 + 7500X2 + 3000X3 + 3500X4 + 4000X5 +3500X6 ≤≤ 1000010000

X1    X1    ≤≤ 11

X2    X2    ≤≤ 11

X3    X3    ≤≤ 11

X4    X4    ≤≤ 11

X5    X5    ≤≤ 11

X6    X6    ≤≤ 11

All XAll X’’s are integer 0/1s are integer 0/1

XnXn is a toggle variable for item n (0 for included, 1 otherwise)is a toggle variable for item n (0 for included, 1 otherwise)

Transportation ApplicationTransportation Application
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Labor PlanningLabor Planning

Time PeriodTime Period # Tellers Required# Tellers Required

9 A.M. 9 A.M. –– 10 A.M.10 A.M. 1010

10 A.M. 10 A.M. –– 11 A.M.11 A.M. 1212

11 A.M. 11 A.M. –– NoonNoon 1414

Noon Noon –– 1 P.M.1 P.M. 1616

1 P.M. 1 P.M. –– 2 P.M.2 P.M. 1818

2 P.M. 2 P.M. –– 3 P.M.3 P.M. 1717

3 P.M. 3 P.M. –– 4 P.M.4 P.M. 1515

4 P.M. 4 P.M. –– 5 P.M. 5 P.M. 1010
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F = fullF = full--time tellertime teller

P1 = partP1 = part--time teller starting 9time teller starting 9

P2 = partP2 = part--time teller starting 10time teller starting 10

P3 = partP3 = part--time teller starting 11time teller starting 11

P4 = partP4 = part--time teller starting noontime teller starting noon

P5 = partP5 = part--time teller starting 13time teller starting 13

Labor PlanningLabor Planning
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Labor PlanningLabor Planning

Minimize: 50F + 16(P1Minimize: 50F + 16(P1 +P2+P2 + P3+ P3 + P4 + P5)+ P4 + P5)

Subject to:Subject to:
F + P1F + P1 ≥≥ 1010

F + P1 + P2F + P1 + P2 ≥≥ 1212

0.5F + P1 + P2 +P30.5F + P1 + P2 +P3 ≥≥ 1414

0.5F + P1 + P2 + P3 + P40.5F + P1 + P2 + P3 + P4 ≥≥ 1616

F          + P2 + P3 + P4 + P5F          + P2 + P3 + P4 + P5 ≥≥ 1818

F                   + P3 + P4 + P5F                   + P3 + P4 + P5 ≥≥ 1717

F                            + P4 + P5F                            + P4 + P5 ≥≥ 1515

F                                     + P5F                                     + P5 ≥≥ 1010

4(P1 + P2 + P3 + P4 + P5)  4(P1 + P2 + P3 + P4 + P5)  ≤≤ 0.5(10+12+14+16+18+17+15+10) 0.5(10+12+14+16+18+17+15+10) 

F F ≤≤ 1212

F, P1, P2, P3, P4, P5 F, P1, P2, P3, P4, P5 ≥≥ 00
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Project SelectionProject Selection

The general partners of HighThe general partners of High--Tech, a venture capital investment company, are Tech, a venture capital investment company, are 
considering investing in one or more proposals they have receiveconsidering investing in one or more proposals they have received from various d from various 
entrepreneurial businesses.  The research Department has screeneentrepreneurial businesses.  The research Department has screened each proposal d each proposal 
and four of the entrepreneurs meet Highand four of the entrepreneurs meet High--TechTech’’s requirement of achieving a sufficient s requirement of achieving a sufficient 
high return for the associated risk.  These companies are Biohigh return for the associated risk.  These companies are Bio--Tech, Tech, TelcomTelcom, Laser, Laser--
Optics and Optics and CompuWareCompuWare.  The estimated total return in $ are given below:.  The estimated total return in $ are given below:

Investment Data for HighInvestment Data for High--Tech ($)Tech ($)

ProjectsProjects Yr1Yr1 Yr2Yr2 Yr3Yr3 Yr4Yr4 ReturnReturn

BioBio--TechTech 6060 1010 1010 1010 250250

TelcomTelcom 3535 3535 3535 3535 375375

LaserLaser--OpticsOptics 1010 5050 5050 1010 275275

CompuWareCompuWare 1515 1010 1010 4040 140140

InvestableInvestable FundsFunds 9090 8080 8080 5050

Accounting Dept. has estimated total funds available in each yeaAccounting Dept. has estimated total funds available in each year for the next r for the next 
four years.  Which four years.  Which project(sproject(s) ) is(areis(are) to be invested to achieve the highest total ) to be invested to achieve the highest total 
return.  For diversification purpose, return.  For diversification purpose, TelcomTelcom and Laserand Laser--Optics will not be invested Optics will not be invested 
together.together.
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X1: Integer 0/1 for X1: Integer 0/1 for BioTechBioTech (1 for (1 for ‘‘gogo’’, 0 for , 0 for ‘‘nono--gogo’’))

X2: Integer 0/1 for X2: Integer 0/1 for TelcomTelcom

X3: Integer 0/1 for LaserX3: Integer 0/1 for Laser

X4: Integer 0/1 for  X4: Integer 0/1 for  CompuWareCompuWare

Max: 250X1 + 375X2 + 275X3 + 140X4Max: 250X1 + 375X2 + 275X3 + 140X4

s.ts.t..
60X1 + 35X2 + 10X3 + 15X4 60X1 + 35X2 + 10X3 + 15X4 ≤≤ 9090

10X1 + 35X2 + 50X3 + 10 X4 10X1 + 35X2 + 50X3 + 10 X4 ≤≤ 8080

10X1 + 35X2 + 10X3 + 40X4 10X1 + 35X2 + 10X3 + 40X4 ≤≤ 5050

X2 + X3 X2 + X3 ≤≤ 11

All XAll X’’s are integer 0/1s are integer 0/1

Project SelectionProject Selection
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