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Question 2 (15 marks)
Let {e.}, a = 1,2.3,4. be a basis for 2 i-dimeronal vector space ¥, and let 9%}
be the dual basis for 7%, Let A
a =36 - op? +a§,-?--’.’"'f
I'j"_ |?| ﬁﬁﬂ;: .l':‘||r.lra' —_ I'J‘J r"l\.l'?i-.
Ty = |'-|-+ titn — g,
Ug = #] g =y, g
Uy =T Oy, o II\:\“
=3 — 284, .

Compute the following.

(i} ang [3]
(i) v 43 4]
Liaa) 3, e} [4]
liv) {3 & Bi{vy, va, vy, 114) [4]

Question 3 (20 marks)

A vector-valued 3-form on a vector space 1V is a function which (like a 3-form) takes 3
vector arguments and i muoltilinear and alternating in them; but {unlike a 3-form )
takes its values in V., In other words, a vector-valued 3-form is an alternating,
multilinesie map LW = W,

(1Y Show that the set of vertor-valued 3-forms on 4 vectonr space: V iz itself & wector
SpuRce, [&]

(i) Let wr be s fxed element of Voand o an ordinacy 3form.  Define w o as
follows: for any vy, g, m & W, 50t

[ ce gy whg 4 b = aeluy, o, g s
Show that w @ i5 a vector-valued 3-form, [F]
(it} Lot L b veetor-valued 3-form and 0 an element of V. Define 8, as follows:
for any vy, we, € W, set
oy, i, ms ) = (Lo, 40, tig 1, .
Show that #p 15 an ordinary 3-form. [3]

{iv) Let {e.} be a basis for ¥ and {8} the dual basis for V*. Show that, for any
vertor-valued I-lorm [,

Y eawd=L. 6] o

iv] Find the dimension of the space Jf vector-valeed 3-forms on V, if the dimension
of the vesctor space 1V is 4. A~ T
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