TMC1874 Mathematics For Computing

C . Tutorial Solution
) Chapter 6: Linear Transformations

1. Determine whether the following functions are linear transformations?

(a) L ZR2 nd R3 defined by L([u1 ug]) = [u1 ug uit uz]

(Solution \

Letu=[u; wugland v=[v; wvgl. Then

Lu+v) = L(uy ugl+lvy val),
= L(lui+vi ug+uvsl),
= [ui1+v1 ug+ve uji+ug+uvi+usl,
= [ur ug ui+usgl+lvy ve vi+uvg],
= L(a)+L(v)

and let ¢ be any scalar. K
coV
L(cu) = = L([CS \]e

ﬁm cui+cusl,
m N clus z’lﬂﬁuz]
P ( Ek efore, 1s@ ormation. )

(b) L ZR2 and R3 defined by L([u1 ug]) = [u1 +ug U2 ug— 1]

(Solution \

Letu=[u; ugland v=[v; wvgl. Then
Lu+v) = L([u1+v1 u2+02]),

= [ui+vi+tug+vyg ug+ve ug+uvg—1].

and

Lw+L(v) = [ui+ug us ug—1l+[vi+ve ve vo—1],
= [ui+ug+vi+vy ug+ve ug+ve—2],
# La+v).
\Therefore, L is not linear transformation. )

2. Which of the following functions are linear transformations? [Here, p’(¢) denotes the derivative
of p(t) with respect to ¢.]
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