Kutztown University MAT 362-010 — Operations Research 11

Name: %@Z’AS E mem '7-

Instructions: All solutions should be prepared carefully and neatly. All solution sets shall
be completed on this packet and submitted by uploading a scan or picture of your written
work to D2L by 11:59 PM on the due date below. Submit only a single pdf file of your
entire packet. Submit any Excel or Python files as well. The mobile app called
Genius Scan works well. Use a PENCIL and if you make a mistake, use an eraser. Careless
presentation (e.g. bad handwriting, pen scribbles, doodles, wasted space, etc) will result in
a deduction of points at my discretion. Submitted work that does not demonstrate clearly
the process by which one arrived at the answer will not receive credit of any kind. Academic

dishonesty will not be tolerated.

PROBLEM SET 11
MAT 362-010 — OPERATIONS RESEARCH 11

DUE: FRIDAY, MARCH 1 BY 11:59 PM oN D2L
READ: SECTIONS 6.7-6.10, 7.1-7.3
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MAT 362-010

Problem | Available| Your
Number | Points | Points
1 5 S
2 D S
3 5 S
4 5! S
5 D ¢
§ 5 S
7 5 5
8 D '
Total 40 40
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Problem Set 11

MAT 362-010
1. Consider the following LP:

Maximize: z = 5xy + 229 + 323

Subject to: x1 + bxo + 2x3 = 30
1 — 5$2 - 61‘5 S 40

x1,T2,23 >0

Suppose the optimal tableau for this problem is below and that M = 100 when solving the problem.

Row | Basic | z a1 To T3 air sy | RHS
0 z 1 0 23 7 105 0 | 150
1 T1 0 1 5 2 1 0 30
2 S 0o 0 -10 -8 -1 1 10

Write the associated dual problem and determine its optimal solution in two different ways by observation
above and by computing cgy B~
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Problem Set 11 MAT 362-010

2. Consider the following LP:

bLLal LP -
Minimize:  z = 5zy + 225 Mxm\zé W= Eﬂ +§3"
Subject to: x; —x2 >3 SVLQ{U\/ h %“— lnz
2x1 4+ 322 > 5 _‘d‘féyz .,Z

T1,22 >0 %.7130

Determine whether or not the following pairs of primal-dual solutions are optimal:

a.) Primal: 1 =3, o = 1. Dual: y1 =4, yo =1

Pl Codak 1 3-1 %5
Ak Jeughole

Dl Conohandy \¢ 4+ 200 §5
Mk Qe

) Primal: 21 =4, 29 =1. Dual: 43 =1, yo =0

M‘k %4 a/r(ﬂQeuafﬂ,a) \@W—\—
2 -G+l = 22 F 2= 2D > W

Aretles sélhod
Qeasibole

pe Wt Yook W < 2 T, He xlefon are wet
QQSTM\@l

) Primal: 1 =3, 22 =0. Dual: y1 =5, y2 =0

%6% ﬁéwlmo"% vt @&sa“ﬂ
2 = SOV 26y = IS = 3(5)#S16) ~ W

%LM,Q) 6t Aoz, are qodwc?)

l/\)cp‘}' =N = %3Io+
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3. Consider the following LP:
Minimize: z =221 + T2 &L“’{LA—E@
2—: ZX( *X‘L "Vqﬂl“’l/"lq;
Subject to: 3xy +x2 >3

4x1 + 322 > 6 - EXL X, —€ +a, =3
x1 + 229 <3 L{Xl . —€a —Cla > (g
1,22 > 0 Lirete 5523

Suppose 1, 2, and sz are a set of basic variables and the associated inverse matrix is
3 _1
1 PR X
-1 1

Using this inverse matrix, construct the entire simplex tableau (below) associated with this set of vari-
ables and check it for feasibility and optimality. (Use the space below to show your work.)
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4. Consider the following LP:
Maximize: z = 3x1 + 229 + Sx3

Subject to: 1 + 2w9 + x3 < 30 +Aly,
321 + 213 < 60 b,

T + 4xo <20 \'A‘/,s

L1,T2,T3 2 0

Show that the set zo, 3, and s3 is a set optimal variables using the associated inverse matrix:

5o 0
Bl'=10 0l .
-2 1

Use this matrix to determine the feasibility ranges of the right hand side values of each constraint.
—, L _ - L
Hews N2 t, = ) Tyerda S+ 3ok - IS —iehy 146, - L b,
?: o (h' 0 (16+A\0} = 5@“’%4\92 s '504-5’])5;
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5. A company supplies goods to three customers, who each require 30 units. The company has two ware-
houses. Warehouse 1 has 40 units available, and warehouse 2 has 30 units available. The costs of shipping
1 unit from warehouse to customer are shown in the table below. There is a penalty for each unmet
customer unit of demand: With customer 1, a penalty case of $90 is incurred; with customer 2, $80; and
with customer 3, $110. Formulate a balanced transportation problem (i.e. create a transportation grid)
to minimize the sum of shortage and shipping costs. You do not have to solve it.

To
From Customer 1  Customer 2 Customer 3
Warehouse 1 $15 $35 $25
Warehouse 2 $10 $50 $40

%&0 worchage 1+ A0 En

Wcm\lmu&t PAREY

w: Cuslowav- L+ 20
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6. A bank has two sites at which checks are processed. Site 1 can process 10,000 checks per day and site 2
can process 6,000 checks per day. The bank processes three types of checks: vendor, salary, and personal.
The processing cost per check depends on the site, see the table below. Each day, 5,000 checks of each
type must be processed. Formulate and solve in Excel the balanced transportation problem to minimize
the daily cost of processing checks.
Check Site 1 Site 2
Vendor $0.05  $0.03
Salary $0.04  $0.04
Personal  $0.02  $0.05
N * 19,000
Yoy« S Low EIWR
(s> S 2 koo
U lm(dkocd ) /bew(s a Dﬂumm j
Demard - \lendor s 5,000 -
( . Ul [, 0o Avuand f”"“l |
% aM . S,000 / Z
Tpe) 1 (ehe at Zeve
Pewmal © /902
Foru«w\w\ﬂi\ \
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Sl -
\ S q z O
Silke |\ 16,060
4000 | S000 000
Y 4 Y Q
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7. For each of the transportation models below, construct a starting bfs using the Norhwest-Corner,
Minimum-Cost, and Vogel’s method. For each model and method, compute the initial cost.

MAT 362-010

[(5)]
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b.) Nornuwest:: M Cosk-; Vagels
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8. Solve Problem 5 using the Transportation Simplex Method. M w Y“’\ /\R’(M‘W'“"' M(LM [(5)]

Vi= (S Va_;"éf V=2
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