
Math 136: Homework 1
Due Thursday, March 31

(1) Let A1, A2, . . . , Ar be non-zero vectors in Rn which are mutually per-
pendicular (i.e. Ai ·Aj = 0 for i 6= j). Let c1, c2, . . . , cr be numbers such
that

c1A1 + c2A2 + · · ·+ crAr = O .

Show that ci = 0 for all i.

(2) Let X and Y be vectors in Rn, Y 6= O. Prove that ‖X + Y ‖ = ‖X‖+‖Y ‖
if and only if X = λY for λ ≥ 0.

(3) Let X and Y be vectors in Rn. Prove the identity

‖X + Y ‖2 − ‖X − Y ‖2 = 4X · Y .
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