Math 323 Operations Research HW7
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Thus: Person 1 is assigned Job 2; Person 2 is assigned Job 1; Persop-3 has no job; Person 4 is assigned
Job 4; and Person 5 is assigned Job 3, The minimum cost is 18+184444+26=75,
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Thus, Billie is going to spend all his time with"lﬁffrie; John is going to zpend all his ti th Nell; Fish
is going to spend all his time wit v; Glen is going to zpend all his time witl!'godr/gia; Larry is going to
spend all his time with Jan? {Thémaximum happiness is 7-+-9-4-10+4-0-+9=35.
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7.5-8(b): m
Using transportation problem set up, with the NW rule for the first basic feasible solution:

Ally Georgia Jane Rene Nell Supply
| s | 6 | 4 | 7 e

Billie 1 0 1
s | L] [s ]| Lel Lo

John 1 0 1
| 10 | 6 | s E | 10

Fish 1 0 1
| 1 | o [ o | o | o

Glen 1 0 1
s | Lz | Lo L& Ls

Larry 1 1

Demand 1 1 1 1 1

We can see that all the solutions are 1 and 0, since each person can supply 1 and demand 1. Through the
iteration process, to maximize the overall happiness, we want to use the people with higher happiness index
as much as possible, in this case, A can at most be 1. Thus, in thpdteration, cach A will be 1, causing the
substituted variable to decrease to 0, Therefore, the final opti solution will contain all 1 and 0, meaning
cach person ends up spending their entire time with onep :

7.8-1(a):



LA Detroit Atlanta Houston Tampa Dummy | Supply
| o 0| [wo| | o [225s | | o
LA 5100

s | | o || fuo| |uef | o

Detroit 6900
f1os | [us| | o s | | 7 | o

Atlanta 4000
| 8o 100 ] |11 | o | M | o

Houston 4000
200 | |ur| | s | M | o | o

Tampa 4000

Demand | 4000 1000 3000 6100 5500 100

7.6-1(b):
LA Detroit Atlanta Houston Tampa Dummy | Supply
| o | M | 100 | | 90 l2s | | o

LA 5100

| M | o [m| [uwo| Jue| | o

Detroit 6800
s | [us| | o [ s | | s | o

Atlanta 4000
| so [100 | [ | o | M | o

Houston 4000
[210 | Jur| | s | M | o [ o

Tampa 4000

Demand | 2000 1000 1000 5100 5500 100

7.8-1{c):




LA Detroit Atlanta Houston Tampa Dummy | Supply
| o 0| [10] | 9 205 | | o
LA . 5100
lus | | o b [ Juo| |us] [ o
Detroit 6900
lws | [as| | o [1a | | 7 | o
Atlanta 4000
| 80 lwe | (1] | o | s | o
Houston 4000
[210 | | w7 | 82 e | o |o/'
Tampa . / 4000
Demand | 4000 1000 7000 5100 5500 {10~
7-10:
| 4 B | 4
10 5 15
| 12 | s | 4 <
5 10 5
10 10 10 \CA130
7-11:
Le | [2] Lu
10 6 16
| 12 | 8 | 4
4 1 15
10 10 ) C=128

Increasing ; and dj is the same as changing b for the LP simplex method. Thus, the basic variables
remain the same and the only change is the valuc of the basic variable. Increasing 1 unit of s; while ds
remains the same means that we are able to increase zy3 by 1, and correspondingly decrease yaa by 1,
Looking at the cost coefficient, substituting yeo by @12 for 1 unit will save 6 dollars. Increasing da will cause
Za3 to increase by 1, which cost 4 dollars more. Summing up the two change, 6-4=2, and thus we will save

2 dollars for the gverall cost by supplying and demanding 1 more unif.
g \/o

7-18:



Qdl Qd2 Qd3 Dummy [Suppl
200 | [300] |400] | o
Qsl 240
Taso| [180] [20] | o
Qs2 240
| 360 30| [o200] | o /
Qs3 ﬁl@’
Demand | 200 300 100 120
After iterating, the optimal selution is:
Qd1 Qd2 Qd3 Dummy | Supply
| 200 [a00 [ 40| [ 0
Qsl 200 0 240
[os0 | [uso | [o2s0o| [ o
Qs2 240 240
| 360 laoo [ 20| [ 0
Qs3 60 100 80 240
Demand | 300 300 100 130 5=125200
7-19:
J1 J2 J3 J4  Bupply
Lo | [o] Lol L[
P1 20
L | Lo | Lo [u
P2 30
Lo | [ Lo Lo
P3 40
Lo | e Lo Lo
P4 20
| 1 | 1 | 1 [ 1
Dummy 10
Demand |30 30 0 50

After iterating, the optimal solution is:



J1 J2 J3 J4 Supplyi
I 0 | 1 | o | 1
P1 20 20
Lo | Lo | Lot [
P2 30 30
| 1 | 1 [ o | o
P3 40 40
Lo | L[] [ Lo
P4 20 20
| 1 | 1 | 1 | 1
Dummy | 10 10
Demand | 30 30 40 20

The maximum number of people assigned jobs is 110 people.



