MA 430
Problems 37-41

17 /39( Complete the discussion on pg. 113. That is show the following:

#dy = dz A d #(dz A di )= dy
wdz = dx A dy *(dx A dy)= dz

Need to show: =dy = dz a dx
e i

*dy-ﬁmﬁf Ey, " Ay’
-%61_1}6,“ dx* A dx'
=%é¢31 & A dr'+ €,y dr' Ady®)
-6 & n ' 4 (6 o nar')
=%(zem @’ ady')

=dx’ A dx'
=z A dx

Need to show: #dz = dx A dy
1 %]

YO S & A
‘%(Ti_:je’” ds' A dv!
-%(e,[2 d' A+ €,y di® A ')
'%ém & nde? + (6 o ax n )
- ~be, d' nar')

= dx! A dx?
= dx A dy




MA 430 Homework, contd.
38. Determine if dim{AP(V)) = In_:gﬂﬁ' We know that dim{V} =n.

When V = B3 dim(V) = 3. We have
3l 3!

Am(A(V) = g = 3 =3
1 1
A (V)) = —3‘2}!2: = % =3

- dim{A}(V)) = dim({A%(V)) = dim(V) for n =3
Consider n £ 3. When ¥V =R, dim(V} = 1.

1!
T
’ 1 1 1
dim{A%P)) = M=ol 7 =a.% 2

s dim(AN(V)) # dim(A%(V))

dim(A(V)) 1

T suppost we
should have

rgmnfm 'H'\-l
When V =R?, dim(V) =2 Forpanla  on ‘5‘
2
dim{AY(V)) = G- _211]”! == wpplies  For
A e W Tl
MV =g ~a = here P=231 =n

- dim({AY(V) # dim{A%(V)
When V = R4, dim(V) =4

1 ]
dim(AY(V)) = ﬁ = %‘. =4
dim(AY(V)) 41 £ =i

e L é):z! =
- dim(AY(V)) # dim(A*(V))

Only when n = 3 does dim(A'(V)) = dim{A%(V)) = dimV, otherwise dim{A'(V)) #
dim(A2(V)).

39. (a) Find BOB when V = R? and g;; = 4y

s(dr)=dynd: & +(dyndz)=dz
Sokvdr=dr— BOB=0

#l=drpdynrds & =#[denrdyndz)=1
s#xl=1—-BOB=10
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e 41,
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(b) Find BOB when V = R? and g = nu
s(dt) = —dzAdyAdz & +(—dzAdyAdz) = —(—dt) =dt

Sexdt=dt—=BOB=10
Same for * = de® = dz* for u=10,1,2,3,--

s(dzndt)=drady & »{—drAdy)=—(—dzndt)=dzndt
Soke(dzadt)=dzadt — BOB=10
Same for = = (dx® A de") = da# Ada®, for g, =0,1,2,3 and p # 1.

sl=ditAdeidynd: & »dindoidyndz=1
- ++1=1—-BOB=0
(e) Eﬂscase is identical to case (b), — Snie The wlfu cre Tt Javig (_1}
Need to show that dim(A(V)) = 241=(V},

We know that dim(V) = n, so 24™(") = 2" We also know dim(A?(V)) = 2. To
find dim(A(V'}), we need to sum dim{A%(V)) + dim*(A(V'}) + - - - + dim(A™(V)).
(a) n=0: dim(A(V)) = dim(A%(V)) = -ty = 1 = 2¢
(b} m=1:
dim(A{V)) dim(A%(V)) + dim(A1 (V)
1 1
Aol T A=
141=2-2¢

(c) n=2:

dim(A(V)) = dim(A%(V))+ dim{A'(V)) 4 dim({A%(V))
21 2l 21

e_op Te-nm "z

1+2+1

4=2%

dim(A(V)) = dim(A%(V)) + dim(A(V)) + dim(A%(V)) + dim(A%(V))
3 3! 3 3

G-o0 T BN T B2 T B-a)

1+3+3+41

g=23

ﬁl‘ld 50 on and 50 on and 50 on and so forth and the cest o silence,

s dim(A(VY)) = 24im(V) \/




MA 430
Problems 37-41

40. Verify the claim that for vectors 4, BER': 0, Aw, =@,

Let A=(a,,a,,a;)and B =(b.b,,b,).
First we will evaluate w, A @, .
Given A and B, we have w, = a,dx + a,dy + a,dz and w, = b,dx + b,dy + b,dz
w, A @, = (a,dx +a,dy + a,dz)a (b,dx + b,dy + b,dz)
= a,dx A (bydx + b,dy + b,dz )+ a,dy A (bydx + b,dy + bydz )+ a,dz a (b,dx + b,dy + bydz)

= a,dx A bydx + a,dx A bydy + a,dx A bydz
+a,dv a bdx + a,dy A b,dy + a,dy n b,dz
+aydz A bdx + a,dz A bydy + a,dz n bydz

= ayb,dx Ady + a\bydx A dz + a,bidy A dx + a,bydy A dz + aybydz A di + aybydz A dy
= a,b,dx n dy — ab,dz A dx - a,bdx A dy + a,bydy A dz + a,bdz ndx - ab,dy A dz

= (albl —a,b, }fx Ady + (a3bl - ab, hz A dx + (ai'b] - asb, ,RV A dz

Next, we will evaluate @ ..

To do so, we need to find AxB:

- - A

M
AxB=la, a, a|= {azba - a;b, }:‘l' (aa.f"’] - a,b, )} + (arbz - a,b, )‘A
b, b, b

Asaresult, @, = (a,bz - a,b, )ri‘t ndy +(a,b, - ab, ¥z n dx +(a,b, - a,b, Wy A dz

Therefore, we see that w, Aw, =D, ;. v/
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