MCG 4102/ 5108 - Assignment 3 Solutions

) With NG ] =[-8 -n) FA+HU-n A+HA+n) FA-HUA+mn)],

one easily gets

[F22]=[-4+0-n +0-n +0+mn -+0+p]and

[ONgf,”)] =[$0-9 -10+9 FU+9 +0-9)

We have x(&,n) and y(&,n), and inversely, &(x,y) and n(x, y).

Using the chain rule of differentiation for each of the entries N,,(&,n) of [N(&,n)], withm = 1,2,3,4,

ONw(m) _ ONm(Em) ox . ONm(Em) 6) ONm(&m) _ ONw(&m) ox  ONm(Em) Oy
e = e T % . Similarly, e T e T
In matrix form,
ONw o Oy N
o8 os o ox .
v (= L w, > andsince x(&n) = X Ni(&mxiand y(&n) = 27, N myi,
o o on dy
B - N - N |
X1 yi
0 X2 ON(E1 Y2
[F2< > [e< >
X3 V3
X4 Y4 a b
&) = > Z > Z =[ o ]
X1 yi
ON(E, X2 AN(ET y2
[ > [T ]< >
X3 V3
| L) L) |
) a b d -b
2) a) With [J] = , det[J] = ad — bc, and [J] = - d — .
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2) b) Apply the above with &, = 0. 57735,m = -0.57735, and w$ = w! = 1.00000.
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3) (k] = X 2 winl[BEn)] [BExn)] detl(E, )] means
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Finally, [K¢] =
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w3 [B(&2,m2)]"[B(&2,12)] det[J(£2,12)]
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