
Math 429 Fall 2005
Assignment 5: Due by Oct 17

1. Consider a linear transformation T : R5 → R4 defined as

y1 = x1 + x2 + x3 + x4 + x5,

y2 = 3x1 + 2x2 + x3 + x4 − 3x5,

y3 = x2 + 2x3 + 2x4 + 6x5,

y4 = 5x1 + 4x2 + 3x3 + 3x4 − x5

where (x1, x2, x3, x4, x5) ∈ R5 and (y1, y2, y3, y4) ∈ R4. Describe (ker (T ))◦ and (Im (T ))◦.

2. Let A be an element in End (n, R). For vectors v and w in Rn, we define (v, w) as

(v, w) = v1 · w1 + ... + vn · wn

where v = (v1, .., vn)t , w = (w1, .., wn)t .

Show that
(v, Aw) =

(
Atv, w

)
.

Hint, If you use the fact (AB)t = BtAt for any A ∈ Matn×m (R) and B ∈ Matm×l (R)
, your proof is much simpler.
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