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I- (a) (10 points) Determine whether the set W of all n x n matrices A such
that AT = —Aisa subspace of the set of all n X n matrices M, with
standard matrix addition and scalar multiplication.

@S‘*ﬂD&ﬁ— Aé "\.", .j AT:—A

o:nolBéln/ , BT --8&
(A= ATL BT - A-R= - (A+R)
so ArRe W

Sufl’»&ﬂ.n— AE.\/J AT:-'A
a.mA e 4;3)&- Ac-ﬂ-a—a-"t—

(kAo kAT e (-A)= - (kA) <o LAe W

—’T\-w-&&u) u“; L,Q-AQ’LZ_J (-‘-J’LCL!N ad—“/"hlaj& a-—yd SCﬂ-O\G——’L_
WFQ“C&}WG—”)M@ W s a A-u-'aAfM %Hhh-
(b) (2 points) Is the set of all diagonal n x n matrices a subspace of W?
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II- Find a basis for:

(a) (7.5 points) The line 2z —y = 0 in R2, .
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(b) (7.5 points) The plane 2z — y = 0 in R®
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III- (10 points) Let v; =(1,2,2,3), v2 = (0,1,0,0), v3 = (5,12, 10, 15),
vy = (—1,1,-2,—3). Find a subset of {v;, vz, vs, vg } that is a basis for
Span {Ul’ Uz, Vg, U4 } . o
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Iv- {(a) (8 points)Given
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Define nullity(A) then find it. .
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(continue your answer here)
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(b) (5 points) Define rank(A) then deduce it from part ().
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(c) (5 points) Is it true that the row vectors of A do not span R3? Why or
why not?
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V- (10 points) Let T: R* — R* be a linear transformation such that
T(1,2,0) = (3,1, —1,4),

7(2,1,1) = (0,2,1,-8),
T(2,0,1) = (1,0,-2,0). .
Find the standard matrix for T.
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VI- DO NOT PROVE ANY OF YOUR ANSWERS IN THIS QUESTION
UNLESS YOU ARE ASKED TO DO S0.

a- (27 points) Write TRUE or FALSE.
1-Wisa subspace of a vector space V if and only if ku + veV for all
. scalars k and vectors w and v in V., ]
3_ 4 6& 2- If the row vectors and the column vectors of A are linearly
?o' s ca independent then A is square. |
3- If A is an invertible n x n matrix then A and AB have the same
‘Tow space. T '
4- It an underdetermined system Az = b where 4 is m X n, the
 column vectors are linearly independent. |~
5- In an overdetermined system Az = b where A4 is m x n, the column
vectors do not span R™. 7T~
6- The union of two subspaces of a vector space V is always a
subspace of V. &
7- 1If W is a subspace of a vector space V and S is a subspace of W,
then S is a subspace of V.
& T :R*> — R? defined by T(z,y) = (z?, 2z + 1) is a linear
transformation. £ '
9- If A is a 4 x b matrix then the smallest value for nullity(A) is 1. T

b- (8 points) If A and B are two 7 X n matrices. Is
rank(A + B} = rank(A} + rank(B)? If yes, prove this. If no, give a
counter example. - .

A

- Take .ﬁ:_ | @ o | clw/\Qj ande(A)= 3
1 o | cj{ : ‘

| o o | '

B- o adso vank (B): 3

A8 So Y_aamlc(A'-\-Q)S o

. huk vank ( 48) F yvank(4) 4 rank (£)

GOOD LUCK



