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Tf‘cms_pose,

MXN Makrix A
The +ranspose is the AxM makin A" where (N');; = Aji
e.q. A= (-‘stz> -:), A= (4; -75:>
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A=) md B=[royg]
Which of the following expressions are valid? Calculate those that are.
(a) AT (c) BA (e) BTAT
(b) AB (d) BAT (F) A2
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Linear Map

Ag\ma%on (::IRM—» iR“ s a Wnear pl\qf ‘\{_
poroll u,vER™ A€



Llury) = H(u) +f(v)
£lav) = A £(v)

eq £In R R where £,y 2z
h(x, ‘\)) = Vv
2
Lot (a,b), (¢, d)€R™ and AER.
9(““'(') b+d) =... = £(a,b) '\'-C(C.d)
F(aa,2b)= . =) f(a,b)
6 Show that the following transformations are linear.
(a) f:R? - R? with (b) g:R*®— R? with (c) h:R? - R? with
f(z,y) = Bz +2y, -z, 2y —z) 9(2,y,2) = (z+y+z,2—y+z) hz,y) = (—y, )

c) Let (a)b), (¢,d) ER?* ana A ER.

h(a,b)+h(cd) = (-b,a) + (-d,¢)

= (-b-4, a+c)
h(a+<, bed) = (- (b+d), avc)

= (-b-4d, a-\-C)
- h(at¢, bed) = K(a, bh—h(c,d)

/\k(d.b)= ,\(-b,a)
= (-Ab, o)
= h(Xa, Ab)

Theorem

'“mut 1S & one-}o-oNe [ arrescondance  betweun



Thert is o one-to-one correspondance berweun
(ineor mops ond mamees.

Mamx A — Linear map £(x)=Ax

column
~ VL6 TS\

Uinear map ¢ —> Matnix (&) ... £(ea))
€1y.-.,€n basis of domaoin ot £

e.q. 92\?3-4 “22 where £(x,y,z2) =(x+2y, 59-32)
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6 Show that the following transformations are linear.

(a) f:R? = R?® with

(b) g¢: R?® - R? with
f(xa y) = (3$+2y, -, 2y—:c)

(c) h:R? = R? with
g(ﬂ?,y,Z) = (:1:+y+z,:c—y+z)

h(:r_:,y) = (_ya :I:)
7 (a) Write down matrices representing the linear maps in the previous question, relative to the standard
bases for R? and R3.

(b) Use your answers to calculate matrices representing the linear maps gof, fog and h™1.

f(x)= Ax (9°6) (%) = 9(4(x))
9(4) = BY 9(Ax)

BA x

o



