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1. (a) For what values of a will the vectors u; = (a,1,1), u2 = (1,a,1), ug = (1,1, a)

form a basis for R3?

(b) We know that the solution set of any homogeneous linear system Az = 0
with n unknowns is always a subspace of R™. For what values of a is the
solution space of

ary + Zo + 23 =0
Ty 4+ ars + x3 = 0
1 + a2 + axz = 0

a line through the origin? a plane containing the origin? the zero space? the
entire R3?

2. Suppose {a1, as,as} is a basis for a vector space V. Determine if {u, us, us} is
also a basis for V if

(a) U1 — az, us — a; — a2, ug — a; — a2 — as.
(b) Uy = aq + 2(12, Ug = 2&2 + 303, us = 303 — aj.
3. Suppose @, © and w are three linearly independent vectors in R".

(a) If ay, as, by, bo, c1, ¢ are real numbers such that
a1u + b1v + cyw = asu + byv + cow,
prove that a; = a9, by = by, T7 = 3.
(b) Hence or otherwise, prove that
V ={u+ sv+twls,t € R}
can never be a subspace of R".
4. Let S; = {ey, ez, e3} (standard basis of R?*) and S, = {(3,—1,4), (2,0, —5), (8, —2,7)}.
(a) Show that S, is a basis of R.
(b) Find the transition matrix from S; to S,.
(c) For the vector w = (1,2, 3), find (w)s,.
5. Solve the following LP using simplex method.

max 2x, — T9 + 873

subject to 20 < 1
201 —4x9 4+ 623 < 3

—x1 + 319 +4x3 < 2

Ti1,22,x3 > 0.



