Solutions to Home-work 7

T(0+0) = T0
= T0+T0=1T0
= T0=0

Tu=TveT(u—v)=0

and
u=veu—v=0

. This was done in the lecture:
1 cos 0
RG[O}_[sinH]

by definition of the trigonometric (=circular) functions, while
an in argument involving congruent triangles yields

0 —sin 6
Ry [ 1 ] N [ cos 0 }
Hence, the matrix representing Ry is given by

—sin 0 cos 0

[ cos 0 sin&]

Rory = Rolly
- [0089 sinﬂ]'[ cos ¢ sm(;ﬁ]

—sin 0 cos 0 —sin ¢ cos ¢

_ cos 0 cos ¢ — sin 0 sin ¢ sin 0 cos ¢ + cos 0 sin ¢
—(sin 0 cos ¢ + cos 0 sin ¢) cos 0 cos ¢ — sin 0 sin ¢

and hence, we see that

cos(0+ @) = cos O cos ¢ — sin 0 sin ¢
sin(0 + ¢) = sin 0 cos ¢ + cos 6 sin ¢



cos sin6
MRy = [ sin @ —cos @ ]
while
cos § —sin 0
RoM = [ —sin @ —cos 0 }
and hence

MRy = RyM<sin 0 = 00 = nm
. It is clear that the equation

T(a+ib):[z _ab}

defines a 1-1 mapping T of C onto its image and that T is
(real-) linear, meaning that, for any a;,a;,b; € R;i = 1,2,

T(aj(a; +ib1) + as(ag +ib2) = T((ar1a; +iaiby) + (agag + iagbs)
= T((a1a1 + agag) + i(a1by + azbs)

aral + agay  —o1by — aabs
arby +agby  ajar + aza
a1 —b ag —by
Oél|:b1 a1}+a2[b2 a2]
= alT(al + ibl) + OéQT(CLQ + ibg) ;

while

by @ be  az
- [ araz — biba  —aiby — asby ]
a1by + asby  aras — bibsy
= T((alag — blbg) + i(albg + agbl))
= T((a1 + ibl)(az + ZbQ)) ,

T(a1 +1ib1) x T'(ag +1iby) = [ a1 —b ] " { as —by }

so T also preserves products.



