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=10 1 2 6],and C = AB. Then the (4, 3)-entry of C (i.e., the number in C

8 (b) 6 (c)78 (d) 26

(ii) Let A, B, and C as in (i). Let A, Ay, Az be the first, the second and the third column of A4, respectively. Let
C4 be the 4th column of C. We know C; = by A; + by A, + b3 A3. Then the values of b1, by and b3 are

b1=2,b2=36,g3=323 () by =0,b, =0,b5=3 (c)by =9,b,=0,by =4 (d)b; =6,b,=2,b3=6

(iii) Let D = span{(1,1,-1,1),(-1,-1,1,2),(2,2, -2, =2), (=2, -2, 2,1)}. Then a basis, B, for D is
@B = {(1,1,-1,1),(~1,-1,2,2),(2,2, -2, -2),(~2,-2,3, 1)}

| -1 )
® B ={(1,1,-1,1),(=1,~1,2,2), (=2, -2,3, 1)} 0 00 %2
©B={(1,1,-1,1),(-1,-1,2,2), (2,2, -2, ~2)} % %' g@
@B = (1,1,-1,1,(0,0,0,3)} “ Y

(iv) Let D as in (iii). One of the following points belongs to D. (1 (‘ ’ '/ 1 ) (O 0. 0’3)
(@ (2,2,-1,9) ®) (-1,-1,-1,2) (©)(3,-3,-3,5) 4, 4,-4,0.27)

(v) One of the following is a subspace of R*

@D:{a(1,1,—1,1)+b(2,1,0,3)|aeRandb20} X | 0 = 2 =
(®)D = {(@b,c;d) |a+b=0andc+d =0} QO @9 o0
() D = {(a, a2, 0, b) | a,b € R} X (f o -0 0

(@D = {(a, a+b, 1,0)|a,be R}x

(vi) Let T : R* — R be an R-homomorphism (linear transformation) such that 7’
Then T(2, 3) = -

T(Z,3) =
@5 -7 () -1 d-5

(vii) Given D = {(a—2b+c¢, 0, —2a+4b—2c,—a+2b—c) | a,b,c € R} is a subspace of R*. Then dim(D) =

1 @2 (©)3 (d)4 (I O,-7 ,- 2 O
(viii) of the following is a linear transformation. T ' ) ( / & f 2) (l/ o -2, 4)

[": R — R? such that (&) = (a, —3a)

(2,0) = —4 and T(~6,3) = 9.

(b) T : R* —» R?such that T(a,b) = (ab,a+b) Y«

(¢) T : R? - R? such that T(a,b) = (a +2b, 3+b) X (d) T : R?* - Rsuchthat T(a,b) = a® — *
v O 2 -}
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QUESTION 2. Let T : R* — R such that T'(a, b, ¢, d) = (a+c+d 0, —a +b—e— d),
(1) (2 points) Convince me that T is a linear transformq;f(;n.
" //
by stacng, Tis a |ptar tronstocmetion becasse

o Out Py Cen b€ weotte, s a [iheor Co ~ binsto ,

o F ( <, b rC, J)
(ii) (2 points) Find the standard matrix presentation of T
e

O & o O

R

(iii) (4 points) Find all points in the domain of 7" such that T'(a, b, ¢, d) = (4,0, 8)
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2 b= 12

i~ A4 S.S=fly-¢d, I2,C,<JI)IC/0'5//?}2

(iv) (4 points) Find Z(T') = Ker(T) = Null(T) and write it as a span of INDEPENDENT points.

Z20) = {(c-d,0.¢,d)[ CdER)

Clun (1) = SFGH/{/Q,/O, 1.0), (-/, O,o,l)}7

(v) (4 points) Find Range(T) and and write it as a span of INDEPENDENT points.
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QUESTION 3. Let T : R> — R? such that T(1,0,0) = (1,2), T(0, -2,0) = (=2, —4) and T(0,0,3) = (3,6).

(i) (4 points) Find the standard matrix presentation of T'.

-— (ho) @io) (0,0.')
lio.0)=(1,2)
'C/O ) /Q y I }/
T(o1:0) =5 ((0.-2,0) = -%(-2:-4) = (1 2)
i

T(0.01)= % (T(0.0,3)
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(ii) (4 points) Find a basis for Z(T') = Ker(T) = Null(T).
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(if) (2 points) Find T'(2, ~4, 6) 537 &bt /C)}’ Spen §(-)1,0), (1),

ool [] BT 4B [y

QUESTION 4. (i) (2 points) Convince me that D = {(a, b+ 1, a, b) | a,b € R} is not a subspace of R*.

by using fle 0”3:0 ~ethal, by Stcing {le 069 i's pot

tn D (p/1,00) . ’s not/s*qbsrcce of R
(ii) (4 points) Find a basis for the subspaceD—{(a b,c,d) |a—2c+3d=0and —a+b+2c— 2d 0} -D
o =2¢-3D b - =2¢ 120 +2-39

‘D:{CQC—gD/-D/C/D),C(Dé{RZ b:7?é+23'fq %‘30 bf 2;"30
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