Math 151 Review for Exam 6

1.  Find the inverse of each matrix if possible.
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(c)  
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(d)  
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2.    
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(a)  Find  A-1.



(b)  Use  A-1  to decode the message below.

     49 62 42 25 46  2  14 36  4  29 78 30 51 10 54 18 46 41 14 66 19 30 56 18  2  36 20  3  16  5

3.  Write a matrix equation of the form  AX = B, find  A-1,  and use  A-1 to solve the following:

You want to invest $4000 in two types of bonds.  The short-term bond pays 3% annual interest.  The long-term bond pays 7% annual interest.  How much would you need to invest in each type of bond in order to earn by the end of the year interest in the amount of 

(a)  $280
(b)  $80
(c)  $120
(d)  $320
(e)  $200  

4.  Convert the following into standard linear programming problems and solve if possible.

(a)  Minimize:
z = 6x ( 3y



(b)  Maximize:
   z = 3x ( 4y 

      Subject to:
3x ( 4y ( 5



       Subject to:   3x ( 2y ( ( 12


4x + 2y ( 8





    x ( 4y ( 8 



x ( 0,  y ( 0





    x ( 0,  y ( 0

(c)  Minimize:
z = 4x + 2y



(d)  Minimize:
   z = 2x1 + 2x2 + x3
      Subject to:
2x + 4y ( 8



      Subject to:   3x1 + 2x2 + x3  (  6



 x + 3y ( 15





  2x1 + x2 + 3x3 ( 12



x ( 0,  y ( 0





x1 ( 0,  x2 ( 0, x3 ( 0

(e)  A refrigerator company has 40 refrigerators in its Philadelphia warehouse and 80 refrigerators in its Dallas warehouse.  The company wants to ship the refrigerators to retail stores in Chicago and Atlanta.  The Chicago store needs at least 70 refrigerators and the Atlanta store needs at least 50 refrigerators.  How many refrigerators should be shipped from each warehouse and to each store in order to minimize cost if the cost is  $6 for Philadelphia to Chicago, $8 for Philadelphia to Atlanta, $10 for Dallas to Chicago, and $6 for Dallas to Atlanta.
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1.(a)  
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(b)(c) no solution
(d)  
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2.(a)  
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(b)  SLOW AND STEADY WINS THE RACE

3.  Let  x1 = amount invested in short-term bond.  Let  x2 = amount invested in long-term bond.
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Then in matrix form the above equations can be written  AX = B  and the solution is   X = A-1B.

We compute  
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  and in each part multiply by B to get:

(a)  none short-term, $4000 long-term    (b)  no solution    (c) $4000 short-term, none long-term

(d)  no solution


     (e) $2000 short-term, $2000 long-term
4.  (a)  Maximize:
z' = ( 6x + 3y

alternate solution max z' = 12 when x = 0, y = 4

      
Subject to:
3x ( 4y ( 5


4x + 2y ( 8

final answer  min z = ( 12 when x = 0, y = 4




x ( 0,  y ( 0

     (b)  Maximize:
   z = 3x ( 4y


     
Subject to:   ( 3x + 2y ( 12



             x ( 4y ( 8


no solution


            x ( 0,  y ( 0

     (c)  Maximize:
z' = 8s + 15t

dual solution max z' = 10 when s = 0, t = 2/3
      
Subject to:
2s + t ( 4
 
4s + 3t ( 2

final answer  min z = 10 when x = 0, y = 5



s ( 0,  t ( 0
     (d)  Maximize:
z' = 6y1 + 12y2

dual solution max z' = 36/7 when y1 = 4/7, y2 = 1/7
 
Subject to:   
3y1 + 2y2 (  2


        
2y1 + y2 ( 2




y1 + 3y2 ( 1



final answer 


       x1 ( 0,  x2 ( 0, x3 ( 0
min z = 36/7 when x1 = 6/7, x2 = 0, x3 = 24/7
Math 151 Answers to Review 6

4.(e)
Let  x1 = number of refrigerators shipped from Philadelphia to Chicago.


Let  x2 = number of refrigerators shipped from Philadelphia to Atlanta.


Let  x3 = number of refrigerators shipped from Dallas to Chicago.


Let  x4 = number of refrigerators shipped from Dallas to Atlanta.




original problem



Minimize:  z = 6x1 + 8x2 + 10x3 + 6x4
(cost)



Subject to:
x1 + x3 ( 70


(to Chicago)





x2 + x4 ( 50


(to Atlanta)





x1 + x2 ( 40


(from Philadelphia)




x3 + x4 ( 80


(from Dallas)




x1 ( 0, x2 ( 0, x3 ( 0, x4 ( 0

    pre-dual problem





dual problem
Minimize:  z = 6x1 + 8x2 + 10x3 + 6x4

Maximize z' = 70y1 + 50y2 ( 40y3 ( 80y4
Subject to:
x1 + x3 ( 70



Subject to:
y1 ( y3 ( 6


x2 + x4 ( 50





y2 ( y3 ( 8


( x1 ( x2 ( ( 40




y1 ( y4 ( 10


( x3 ( x4 ( ( 80




y2 ( y4 ( 6

x1 ( 0, x2 ( 0, x3 ( 0, x4 ( 0 



y1 ( 0, y2 ( 0, y3 ( 0, y4 ( 0
dual answer  max z' = 840 when y1 = 10, y2 = 6, y3 = 4, y4 = 0
primal answer  min z = 840 when x1 = 40, x2 = 0, x3 = 30, x4 = 50

final answer   
Minimum cost of $840 occurs when 

40 refrigerators are shipped from Philadelphia to Chicago,
no refrigerators are shipped from Philadelphia to Atlanta,
30 refrigerators are shipped from Dallas to Chicago, and

50 refrigerators are shipped from Dallas to Atlanta.
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