Linear Independence- HW Problems

In problems 1 and 2 determine if the vectors are linearly independent
in R3.

1. <2,1,5>, <-23,1>, <—4,4,-1>
2. <1,0,2>, <3,1,1>, <-2,2,1>

In problems 3 and 4 determine if the polynomials are linearly
independent in P;(R).

3. 1+x, 14+x+x% 1+x+x%+x3
4, x3—3x°+2x+1, —2x34+9x%2—-3, «x3+6x

In problems 5 and 6 determine if the matrices in M,,,(R) are linearly
independent.
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7. Letvy =<xq,%3,...,Xp > and v, =< y4,V5, ..., ¥n > be vectorsin

R™ with v; # 0 and v, # 0. Prove that v; andv, are linearly
dependent if and only if v; is a non-zero multiple of v,.



8. Suppose vq, V5, ..., Uy are linearly independent in a vector space V.
Show that a,v4,a,v, ....,a,v, wherea; # 0 fori =1,2,...,nare
linearly independent.

Hint: Assume that a,v4, a,v,, ...., a,v, are linearly dependent and
show that this implies that v4, v,, ...., v, then must also be dependent,
which is a contradiction.

9. Suppose v4, V5, and v; are linearly independent vector in a vector
space V. Show that wy, w,, w5 are linearly independent where

W1=v1+v2+v3 Wy = V1 —Vy — Vs W3=2171+v2_173.

Hint: Assume that c;w; + cow, + c3w3 = 0 and show that

¢4 = ¢y = c3 =0 byreplacing wy,w,, and ws in the above equation
with their expression in terms of v4, V5, and v3, and use the fact that
V1, Vy, and v3 are linearly independent.

10. Suppose S = {vq,V,, ..., U, }. Show that if one of the vectors
v; = 0 then S is a dependent set.

11. Suppose S = {vy,v,,...,,} islinearly independent. Prove that
any non-empty subset of S is also linearly independent.

Hint: Assume a subset wy, w,, ..., w, of S is linearly dependent. Show
that this implies S is linearly dependent which is a contradiction.



