ECONOMICS 207
SPRING 2008
PROBLEM SET 11

Problem 1. Consider the following matrix and vector.

!

a. Use elementary row operations to find both the inverse of P and solve the equation Px=p in one
set of operations.

Date: April 1, 2008.
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b. Find the determinant of the matrix P.

= i) -

c. Find the inverse of the matrix P using the cofactor/adjoint method.
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d. Solve the equation Px=p using the inverse you found in part lc
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e. Solve the equation Px=p using Cramer’s rule.

S
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Problem 2. Consider the following matrix and vector.

=3 o= [4]

a. Use elementary row operations to find both the inverse of Q and solve the equation Qx=q in one
set of operations.
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b. Find the determinant of the matrix Q.

o= o= [

c. Find the inverse of the matrix Q using the cofactor/adjoint method.

d. Solve the equation Qx=q using the inverse you found in part 2c



ECONOMICS 207 SPRING 2008 PROBLEM SET 11

e. Solve the equation Qx=q using Cramer’s rule.

o= o= [t
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Problem 3. Consider the following matrix and vector.

-3 -3 —4 1
G=10 -1 —2|, g= 1|4
2 1 1 3

a. Use elementary row operations to find the inverse of G and solve the equation Gx=g in one set
of operations.

More space on next page.
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More space



10 ECONOMICS 207 SPRING 2008 PROBLEM SET 11

b. Find the determinant of the matrix G.

-3 -3 —4 1
G=10 -1 —2|, g= |4
2 1 1 3
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c. Find the inverse of the matrix G using the cofactor/adjoint method.

-3 -3 —4 1
G=|0 -1 —2|, g= |4
2 1 1 3

11
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d. Solve the equation Gx=g using the inverse you found in part 3c

-3 -3 —4 1
G=10 -1 —2|, g= |4
2 1 1 3
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e. Solve the equation Gx=g using Cramer’s rule.

PROBLEM SET 11
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Problem 4. For each of the following problems, find the critical points. For each critical point
state whether the function is at a relative maximum, relative minimum, or otherwise. Check to see
if there are potential points of inflection at points other than critical points.

a. f(z) = %6 — 92* — 92°% + 9722
Hint: You might consider dividing the polynomial in the first order condition by appropriate

polynomials one after another or maybe try dividing by (#® — 27). The only real inflection point
is zero. Show that this is true.

FIGURE 1. f(z) = & — 9% — 923 + 972
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472 4+ 20z + 38
%2+2:E+2

You need not find the points of inflection for this problem. Hint: The first derivative sim-
48(2?—z—12)
(22+8z+8)% *
48(22° —32%—7x—184)
(22+8x+8)3

b. fla) =

plifies to You should find the second derivative of f(x) but here is the answer:

422 + 20z + 38
%+2z+2

fIx
20]

FIGURE 2. f(x) =

100

-100

-200
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Problem 5. Solve the following system of equations.

19442,/ %23/3 — 32 =0
3888218253 — 729 =0
Hint: z; = 729.
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Problem 6. Find all first partial derivatives of each of the following
a. f(x) = 53 — 323 + 30m,

1/2
2

b. y = 223z

c. f(z) = 116642,/ %2/® — 3221 — 7292,

17
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d. f(z) = 3022325/ + 62}/

1

e. f(z) = 30$1/3$S/5l‘§/2 —4x — bxo — 23

f. f(z) = 4z /% 4+ 4aoV/? + 6232 + 3y + 4oy Vw0V /2 621V 22312 4 209 — 2001 20312 4 Tag



