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1. (a) Letu= |-7|,A=[0 6 2. Is u in the plane spanned by the columns
—4 -2 12 -8
of A. Does the columns of A span %7 Why or why not?
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(b) Express the solution space of the homogeneous linear system

z—2y+z—w = 0
—z+y+ 2w = 0
2r—-3y+z2—3w = 0

by using suitable number of free parameters. Also, represent the solution space
by spanning set of vectors.
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2.

X1+ X2=20
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(a) Set up a system of linear equations to represent the network in the following
figure. Express the system in matrix-vector form. Do NOT solve the system.
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The population of a city in 2000 was 800,000 while the population of the
suburbs of that city in 2000 was 900, 000. Suppose that demographic studies
t each year about %7 of the city's population moves to the suburbs
2 of the suburban population moves fo the
city (and %98 stays in the suburbs). Compute the population of the city and
suburbs in 2002.For simplicity, ignore other influences on the population such
as births, deaths, and migy@tion intosmd out of the city/suburban region.
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(b)

show tha
(and %93 stays in the city), while %
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3. (a) Determine if the specified linear transformation is one-to-one and onto. Justify R

each answer.
T(:lfl,LEg, .T3) = (.’171 - 5.772 + 2173,."52 — 91‘3)

WUes TASY < Ts 3-4 K] = T¥ +U Ky =0 Cond hove
Ky -§5X3 =< ,\,.o( So“

Nod 1-1 .
)Qoﬂst (T)= x0,0)¢ Gy (=7, 1) 445 ( % ~5)
= Spon 10,20, &5 1), Lt -9 ] = et
= T,} @14—0

b) Consider the linear transformations L, : R? — R3, L, : R3 — R? and
L;: R — R? defined as

xz — 2y z T 2z
yt+z
Ll(f:;): Yy 1L2 Y =(J_I ))L3 y = —y+=z
Y -4y z ' z 2z

with matrices A,, A, and A, respectively. Write Ay, A and As. Then, evaluate
2A1A; — As.
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4. (a) Find the inverse of the coeflicient matrix and solve the system by using the

inverse matrix.

dr+6y = 16
2r+Ty = A
a4 ] e A= T8 ~te=tl
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(b) Find the inverse of
3 =2, 7
=3 -1 4
6 -3 11

if it exists. State whether the column vectors of the given matrix linearly
independent or not.
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