Chapter 06: Vector Spaces
Exercise 6.4 (Solutions)
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@I» (1) T?']R3-—> RB T(X,}Xl)xa) = (X.,X,_)O)
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Standard  basis ]C,( R - ie"(‘»"*")»ef("-*'-*")ﬁs:(%")‘)}
Theo) = (1,0, 6) = 1(10,0) +0(01,9) +o(o,0,1)
T(e1,°) = (o, 1,0) = o(l0,0) %1 (0,8 6) + 0(0,0,1)
T(e,00) = (5.0,9) = o(40,0)+ 0 (o.1,0)+0(20,)
Hence  Hhe  male of T wrl dandard  basis i

Mandard  bass fo R {009, 0.1900)]
T(he = (b-1,0) = 1 (o) =1 (51,0) +0 (6,01)
T(o,1,0) = (L1, o) = 1 (1Lo0) =1 (01,9 + 0 (0,0,1)
T(5,0,1) = (2,0, 1) = © (1,0,8) +3 (o, ) +1 (00, )
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T (%, %, %) = (x,_, —- X, —-3(3)
S{anolar’oj ,Das}s FM RB: i(\,O,.O)J (ml,o) (OJOJ I)}
T(\JO,O) - (o “| o O o, ._‘ (o,|,°)+ O (o,ojl)
T(O,l,ﬁ) = (\, 0 0) = |(\)0)0) +0(0,l,0)+0 (o)o_,\)
T(e0)= (o, 0,-0)= o (1, 0,0y + 0 (o,1,3) ) (0,0, )
Hence ﬂne Sjlanclafol maj[f;x 4“ T m-f-JE- Stancj‘a{c] I::as{g 1S
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@:- @ TR SR defned by TO)= (3, 5) o
Sandard  bass  f{w R - 13
Standard  basis  for R - Z\(‘ﬁ) (o, \)’j
V(Y= (3,8) = 3(1,0)+ 50,
So e wmalix  of T [3}
5
(i) % — R c\e(mec) b\( T (%) = (3% -4, 5636,

3 :213)
Shandard basis {ﬁf Rf{\(\pjo)) (2,1,9), (0,0, \)xJ5

Sandard basis {of 'RL: 5\(\,0)} (o, \)j
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T(10) = (3.5,1.8)23(100,0) 5(o1,0,0)+ (0.01,0) +4 (s,0,0,1)

T(O)\) = (lr ‘2;7, 0) - [y(ljo)ojo) *7_(0:\,0, O) + ] (0,0, |, 0)+0(O,OJ0J \‘)

3 4
Se ta  malix of T s |52
Vo]
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(iv) T&\P\L‘ — R cle](iweo‘ bT

SJ[ancl&Ycl \D&Sis ][ar RL‘ = i(l,o,o,O), (o_, \Jo)o))(c,)o)‘)o)) (DJO,OJl’j
Stand ard basis 'Fo{ K = ’i\i '

T(Le,0,0)= 2 = 2.(1)
Tlero,9= 3 = 3(1)
T(e,0,1,0)= =T = -1(1)
Tpo,0,) = V= (1)
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(e T :'RB.____.;. 'RS S c:ke-((.‘mecl bT
X 1 \ 2 X, X, A%, + 2%
T Kll — | 2 5 4 . = ?Xl +5‘A}_4 6>(3
xy -9 2 ~\ Xy L-Qx, Y3% 5 — Ay
oY T - X |
‘ (X'Jxl; *3) B (7(, +x7-+2’(3; 21,+bx2+6x3, ”2)(:*3’(2-" 2(3>
| O 2 O
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( ) Lok A =11 O O |

(7 [3 2 O[T [Bx4%42y,
_ 4
T Xy lvg 9, 0 ] } SO A, 4111“”15-
X _
e °© - | % =X+ X, + Xy + X
x‘l Xy A
p,
oY > g
T(x ) =
I,X;_))(3) )(‘(T;)(b ~ (3X,+Xl~¥2xq 7(,+?(c,+7(5 J —Xl+)(3"’— X;t’\'xs)
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T in J(ef’mg D( CDO(C‘hW&{CS y$
7(1 0 ‘ ' ﬂl X.)_ +X3
T [ Ay - \ O — | X, - 7(: - X ,
% ! - 0 *3 =X, - K,

T()("xl) )(3) - (XL+X3) '7(,"“'X3J - X,“‘Xz)

OY
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() = T(o) l,?_) = (3_'_-2‘] _‘1‘)
('3;__2’_\) = o N, + AU,V 4+ OV,

(3.- 2, -1) = &, (o0,2) +au(LL)) *(3 2,-1)

(3}-2)—-\) = (Qz+d3 PRSI X © P 2C||+Clz“2013>

&, +0, =35 a4+, = =2 f 2a,+0, ~2a, = -l
Cll - 3*‘03 , A+ (3-—(13) = -—2 2(" 5*03)“}“(3"(]3)-20{3 :-—[
A, = ~2-3+0, ”‘0"'1‘“3"’3'5‘3“2% =-1
A, = - 5‘\'03 - Q, -7 = -]
...03 - 6

Gz'¢3‘l("6) Q,‘-‘--S"‘G
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Se T(\f,)_ s VR S LA SV - O
SM}\'&YL‘ T(\lz) = ""2\!‘ + N, + OV, — @
'&T\A T(V‘a) = \t\\‘i ~ IV, +O(\/5 o @
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TR — R defined by
T(V,1) = (0.1, 2) and TN = (2,1, 0)
Slndad ~ basis o K= (L), (00)]
Standard bas’s fc“ R - i(\’of"), (0.1,0), (0,0, \))
Since (V) = v (),0) +) (0,1)
and -y, 1) = (Vo) + (o, 1)

=) TC‘,O) = (-|)0J |) = —-|(\)0J0)+0(0J!}0)+'(0‘}04‘>

Add @ and @ to gei
(2,2,2) = 27T(o, 1)

= T(o,1) = (L,1,) = \(\)O}D)Jr\(0,\)0)-»\(0)0”)
Hence  the  mabix o T wrd dandad basie

....\ ‘
0 )
\ l

1S

Available at www.mathcity.org



3
@-—’ M, — Maz Ole(inecl T( A) \

vV Va V.

Sltanc\av'c) basis ](;f M., = E : j ’t lc. j ’{; Z L]’F' 2 :] )[2 0‘ O])E) ° O]}
i’

T(‘ﬁ): W, = OW, + W, + 0 Nj + 0N;1+0N5-+ O W

T(v.)= Wy = oW, +0W,+ OW, + Wy + 0w + 0w

=
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W, =+
OW, +0W, +DwW; + 0W, + OW, + W
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W, 4+0W, + 0w, + OWy + 0 g+ OW,

T(Vs) =Wy = 0w, +0Ws + Wy + oW, +0uW; + 0w,
_ X OW, 4+ ¢
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