ECONOMICS 207
SPRING 2008
PROBLEM SET 12

Problem 1. Consider the following matrix and vector.

11 -2
p=lha) -2
a. Use elementary row operations to find both the inverse of P and solve the equation Px=p in one
set of operations.
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b. Find the determinant of the matrix P.

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

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.

ST
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Problem 2. Consider the following matrix and vector.

1 -3 2 1
A=|-5 16 —11|, b= |-5
3 -6 3 7

a. Use elementary row operations to find both the inverse of A and solve the equation Ax=Db in one
set of operations.
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b. Find the determinant of the matrix A.

1 -3 2 1
A=|-5 16 —11|, b= |-5
3 -6 3 7

c. Find the inverse of the matrix A using the cofactor/adjoint method.
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d. Solve the equation Ax=b using the inverse you found in part 2c

1 -3 2 1
A=|-5 16 —11|, b= |-5
3 -6 3 7

e. Solve the equation Ax=Db using Cramer’s rule.
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Problem 3. 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.

422 — 22 4 62
o flo) = 246D
41
You need not find the points of inflection for this problem. Hint: The simplified version of the

(502 —2x — 15) B 16 (z2 — 2x — 15)

first derivative is

G- @
512

You should find the second derivative of f(x) but here is the answer: (S
—1+z

(42% — 2z + 62)
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_ 3123 | 2522
b. f(z) = & — 4 — =5~ + == + 150z
You need not find the points of inflection for this problem as they are all imaginary numbers.
Hint: You will need to use long division twice.

5 4 3 2
FIGURE 2. f(z) =% — 4 — 3 4 28 4 150z
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Problem 4. Solve the following system of equations.
176427 > 23/* — 108 =0

132321/32,%/* — 343 =0
Hint: z; = 343.



Problem 5. Find all first and second partial derivatives of each of the following

a. f(r1,22) = 60x1 + 21as — 2% + 1129 — 73
ar _ or _—
6:E1 - 812 -
’f  _ o°f  _
Ox10x1 Ox10xy
3 f *f
Oxo0x1 Ox20x2

(0)8

¢TI LHS INHTIOUd 8002 DNIUJS L0 SOIINONODH



b. f(z1,22) = f(w1,22) = 8071 + 2229 — 2% + 22179 — 223

af _ of
611 - 812
_F _OF
61]821 811612
_F _OF
0r2071 O0x20z2

800¢ DNIYJS L0Z SOINONODH

¢l LHS WHTd0dd

TT



c. f(z,22) = 1021 + 922 — 22 + x120 — 223

af _ of
611 - 812
_F _OF
611821 811612
_F _OF
0r2071 O0x20z2

[q)

¢TI LHS INHTIOUd 8002 DNIUJS L0 SOIINONODH



1/2 1/5 1/4
d. f(z1,22,23) = 100$1/ $2/ $3/ 611 S5rg — 2x3
of _ —1/2 _1/5 1/4 of _ of _ 1/2_1/5_—3/1 _
Far = 00z Ty Ty —6 o5 = Da; = 20T Twy Txg 2
7 =372 _1/5 _1/4 o%F ’Fr  _
611821 - _25$1 $2 :ES 811612 - 811613 -
_o°F _oF _o’F
61282] - 812612 - 812613 -
_o°F _o°F _or
613811 - (913612 - (913613 -

800¢ DNIYJS L0Z SOINONODH

¢l LHS WHTd0dd

€T



Problem 6. For each of the following problems, write an equation that represents profit as a function of the two inputs x; and xo. =
Write it in the form m = pf(x1,x2)-w1x1-waxo and then simplify the expression. Then find all first and second partial derivatives of
the function at the specified point.

a.
flx1,22) = 60x1 + 21a0 — x% + x1T9 — :E%

p =4
w1 :60, w2:12

T = 36, T = 27

¢TI LHS INHTIOUd 8002 DNIUJS L0 SOIINONODH

omr  __ on
611 - BZEQ
P RS
0r10x1 Ox10x2
P _ 9
Ox20x1 Ow20x2




fz1,29) = 8021 + 2229 — 2% + 22129 — 2202
p =4
wy = 24, wey = 16
T, = 83, o = 46

o on
Oz, Oxa
s *r
Ox10x1 Ox10xo
9% RS
Oxo0x1 Ox20x2

800¢ DNIYJS L0Z SOINONODH

¢l LHS WHTd0dd

QT




f(z1,20) =10z + 929 — 23 + 2129 — 223
p =95
wp, = 307 W2 = 20
r1 = 37 To = 2
o on
Oz, Ox2
_9Pm _n
Ox10x1 Ox10xo
9% RS
Oxo0x1 Ox20x2

9T

¢TI LHS INHTIOUd 8002 DNIUJS L0 SOIINONODH



1/3 1/4
Ty Ty

f(mlv‘T?)
p = 5292

w, = 108, Wy = 343
T :343, o = 81

onr _ om
611 - 812 -
FPr ®n
61]811 - 811612 -
Fr P _
612811 - 812612 -

800¢ DNIYJS L0Z SOINONODH

¢l LHS WHTd0dd

LT



In this table fill in values of x1 and 2 given to obtain

numerical answers.

on o

6:E1 - (912 -
P FFr

611821 - 811612 -
P FFr

0x20x1 0x20x2

8T

¢TI LHS INHTIOUd 8002 DNIUJS L0 SOIINONODH



f(z1,72) :95}/235;/4
p = 288
wp = 32, wy = 81
r; = 81, Tro = 16

onr _ or __
611 - 812 -
9 *r
611811 - 811612
*r % _
612811 812612 -

800¢ DNIYJS L0Z SOINONODH

¢l LHS WHTd0dd

6T



In this table fill in values of x1 and 2 given to obtain

numerical answers.

on o

6:E1 - (912 -
P FFr

611821 - 811612 -
P FFr

0x20x1 0x20x2

014

¢TI LHS INHTIOUd 8002 DNIUJS L0 SOIINONODH



