ECONOMICS 207
SPRING 2008
LABORATORY EXERCISE 12

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 9, 2008.
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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.
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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.

R =
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Problem 2. Consider the following matrix and vector.

1 -2 2 0
A=1|6 —11 10|, b= |-5
2 -3 3 ~1

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

More space on next page.



ECONOMICS 207 SPRING 2008 LABORATORY EXERCISE 12

More space
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b. Find the determinant of the matrix A.

1 -2 2 0
A=1|6 —11 10|, b= |-5
2 -3 3 ~1

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

1 -2 2 0
A=1|6 —11 10|, b= |-5
2 -3 3 ~1
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d. Solve the equation Ax=b using the inverse you found in part 2c

1 -2 2 0
A=1|6 —11 10|, b= |-5
2 -3 3 ~1

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.

225 82x3
a. f(r) = — —

=+ 800z.

FIGURE 1. f(z) = 22° — 82% + 800
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The inflection points are + 5
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Tx? — 220+ 7
You need not find the points of inflection for this problem.
410 —7x+2?) 196 (10 — 7z 4 2?)
(—a2+ 262 —3)% (21 — 262 + 722)°
196(—373+4202—1472° +143%)
(21—262+722)3

Hint: The simplified version of the first derivative is

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

Tx? — 222+ 7
FIGURE 2. f(z) = —F——5——
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Problem 4. Solve the following system of equations.
—-3/5_1/4
7227 P 2/t — 8 =0

45220253 — 15 =0
This problem is for extra credit only
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Problem 5. Find all first and second partial derivatives of each of the following

a. f(ry,m2) = =222 — 2

2
2

+ 100z; + 50x;

SL = —4ay + 100

L — 945 +50

’f ’f  _
611811 - _4 811612 - 0

o f o°f
Oxo0x1 Ox20x2
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b. f(z1,22) = —4a? + 3z129 — 223 + 80x7 + 4022

or _ _ 9F
o = 8x1 + 3x9 + 80 D3
o°f  _ -8 o7 f
61]821 - 811612
o7F o7F
022071 0x20T2
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c. f(z1,22) = =222 + z129 + 323 + 4021 — 6029

or _— _ af
oz, 41‘1 + 22 + 40 Do
_o°f _o°f
61] 821 811612
_o°f _o°f
0x20x1 0x20T2
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d. f(z1,22,23) = 100$}/2$é/5$§/3 — 431 — 3x9 — bu3

202 SOINONODH

800¢ DNIYUJS

=500, = LT s
o%f 0% f o°f _ 200,1/2 1/5 —5/3
3071 Bx30z2 dws0zs 9 ‘1 T2 T3
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Problem 6. For each of the following problems, write an equation that represents profit as a function of the two inputs x; and xs.
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.
flxy, ) =602 + 4209 — 22 + 2129 — 23

p =4
wy; = 60, wy = 12
r1 = 43, To = 41
m =4(60z7 + 42z — m% + zixT0 — z%) — 60x1 — 1225
=24021 4 16829 — 422 + 4x129 — 422 — 6021 — 1229
=180x1 + 1562 — 427 + 47172 — 423

omr omr  _
P _ _8 9

0x10x1 0x10w2
Frn 4 %7

Ox20x1 Ox20x2
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f(z1,29) =30z + 1520 — 222 4 zy29 — 23
p =4

w1 :60, Wy = 12

xr1 = 6, To = 9
on on
Oz, Oxa
_9Pm _n
Ox10x1 Ox10xo
9% RS
Oxo0x1 Ox20x2

202 SOINONODH

800¢ DNIYUJS

¢l USIDUIAXH AYOLVYOdV'T
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f(z1,20) =40z, + 102y — 22?2 + 22119

on on
Oz, Oxa
s *r
Ox10x1 Ox10xo
9% RS
Oxo0x1 Ox20x2
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Flar,m2) = a7/ 2y
p = 240
wy = 64, wy = 135
r1 = 243, T = 64

omr  __ onr  __

611 - 812 -

o?r  _ _ 288.1/3 —T7/5 P _ -2/5_-2/3
dri0z 5 ‘2 Y1 Sarom; = 48%1 7 xy
P FFr

Ox20xT1 Ox20x2

202 SOINONODH

800¢ DNIYUJS

¢l USIDUIAXH AYOLVYOdV'T
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In this table fill in values of x1 and 2 given to obtain

numerical answers.

on on
6:E1 - 812 -

9 P _
0r10x1 dx10x2 ~
_0'm _9%m 45
Oxo20x1 Oxo0xs 32

014
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f(.'1717$2)
p
wy

1

1/4 37
Ty Ty

=224
=7, wy = 24
=256, ay = 128

omr  __ onr  __
611 - 812 -
9% Rl
0x10x1 O0x10x2
9% &*r 384 1/4 117
612811 8126:E2 - 7 xl CEQ

202 SOINONODH

800¢ DNIYUJS
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In this table fill in values of x1 and 2 given to obtain

numerical answers.

on or
6:E1 - 812 -

PFr 21 P _
61]82] - 1024 81]612 -

Fr P _ _ 3
Oxo20x1 Oxo0xs 28
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