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Department of Economics
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Hwk 6

Linear Algebra

1. Parts requirements for each of three types of toys are given in Table 1. Let xi represent the number of toys of type i, for i=1,2,3, requested in a sales order; and let yj represent the total number of parts of variety j, for j=1,2,3, needed to assemble the toys so as to fill the sales order.

	Table 1

Parts requirements for Toys

	
	Type of Toy

	Parts
	Toy 1
	Toy 2
	Toy 3

	Wheels
	4
	6
	8

	Axles
	2
	2
	3

	Bodies
	1
	1
	1


a.  Using linear algebra, write the system of equations for the total parts requirements need to fill the sales order.  In short hand we would write this as y = Ax, but you must be more explicit.

The engineering department has also provided us with the raw materials requirements of plastic and steel for each of the parts.  Let mk for k = 1,2 represent the total amount of material of type k needed to make y1 wheels, y2 axles, and y3 bodies.  The requirements are given in Table 2.

	Table 2

Raw Material Requirements for Parts (in pounds)

	
	Type of Part

	Material
	Wheels
	Axles
	Bodies

	Plastic
	.5
	0
	3

	Steel
	0
	1
	1


b. Using linear algebra, write the system of equations for the total material requirements.  In short hand we would write this as m = By, but you must be more explicit.

c.  Use your answers to a. and b. to find the system of equations that gives us the raw materials requirements for the parts need to fill the sales order.

2. Use the following definitions:
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To calculate or verify the following expressions: If the expression is undefined then so indicate.

	(a) y = Ax

(c)  xy = A’B

(e) x’Bx

(g) yBx

(i) y’B’Ax

(k) A-1
	(b) x’ = y’B’

(d) x’Ay

(f) y’A’By

(h) xy’ = B’

(j) 
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(l) B-1


3. A chain of four ski shops must determine a set of uniform prices for four of its products: skis, poles, boots, and goggles.  The volume of expected sales is shown in the following matrix, where rows represent the products in the order just listed and columns represent the four shops.
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It is assumed that sales volumes are unaffected by price, and the four shops must have total revenues from these products of [ 200  340  540  280 ] respectively, i.e., shop 1 must have total sales of $200 and so on. 

a. Can the prices which the shops should charge be derived from the above information?  Justify your answer.

b. Suppose that the chain must have total skis, poles, boots, and goggles sales of [200  340  540  280].  That is, a total of $200 worth of skis, and so on, must be sold by the four shops.  Can the prices in this version of the problem be determined?  Justify your answer.

4. Show that, with respect to x1 and x2, the matrix of first partial derivatives of
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is the same as the Hessian of
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5. Let 
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a. Find the characteristic roots of A.

b. Find a matrix P such that P'P = I and P'AP = D, a diagonal

matrix with the characteristic roots of A on the diagonal.

c. Find a matrix Q such that Q'DQ = I.

d. Plot the quadratic form x'Ax = 4.

e. Plot the quadratic form y'Dy = 4.

f. Plot the quadratic form z'Iz = 4.

g. Discuss the geometric interpretation of the

transformations P and Q which you found. In particular, how

does the transformation from x to y to z coordinates affect

the objects plotted in d., e. and f.?
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