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LDEPARTMENT OF MATHEMATICS, LLT.MADITAS
MA 2038 Linear Algebra And Numerical Analysiy
: Problom Sot-3

For the following T : E? — R?, stsie with ressons whether T i linear.

{#) Tar, @) = (1, )

{b) Tiay,az) = (@, af)

(e} Tlay, ap) = {strn, 0

(d) ey, 82} = (|, ez)

() Tla,ap) = (2 + 1,0y)

Let V' be & vector space with a hasis {ay, ... ,6a}. Let IV be & vec

bor gpace and let By, ... B0 € W, Shew thal there iv 3 unique linear
trarsformation T from 17 to Woauch that May) =8 or j =1,... .78

Suppase T : R — R? is linear and T{1,0) = (1, 4) and T(1,1) = (2,5).
Whal i 772,37 s T voe-to-one?

Proeer that thers edst a linear tronsfoemation 5 : B — Blsuch that
T(1, 1) = (1,0.2) and T{2,3) = {1, -1, 4}. Whal is T(2,3)7

Lot W b an n-linenmyional weetor epace over B, Prove that Lhorn oxist
a lincar brarsurmation T : W — R™ such that T i hijenlive,

. It there a linsar tramsformation 7 - B? — B? such that

T(1,0,8) = (1,1) and T{-2,0,-G) = (2,1}

. Let ¥, W bo vector space over B wnd T 0 V = B be lincar.

(8) N{T) = {z € ¥ : Te = )} in called the mull space of T, Show
that N{T} iz subapace of V.

() R(T)={Tz:% ¢ V}is called the range of T. Show that R{T) i

& subspase of W,
Dimengion of N1} is called the oullity of T and Dimension of

R{T) is called the rank of T

I the fnllowing prove that T s & linear transformation and fusd b
for both N(T) wud R(T7). Then compute the mallity and rank of T

(8) T: R B% T(01,82) = (a1 ~ oo, 200)
(b) T:R* =R T(oy, ma) = (ms + ars, 0, 20y — ag)
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