Math 2025, Problems (Fall 2003)

1) Determine, if the following set of vectors are linearly independent or not. If the vectors
are linearly dependent, write one of them as a combination of the others:

a) (1,0,1),(1,1,0),(1,1,1)

b) (1,1), (1,—1)

c)(1,-2,1),(1,2,1),(1,1,-1),(1,0,1).

d) (1,2), (-2, —4).

(1,1,2),(1,—-1,0),(=2,0,1).

f) (1,1,-1,1),(1,2,3,2),(1,-2,2,0).
2) Determine if the following sets of functions are linearly dependent on the interval [0, 1)
or not.

a) X[0,1/2)> X[1/2,1)

b) X{0,1)s X[0,1/2)-

c) cos(2mt), sin(27t).

d) f(z) =x,9(z) = 2, h(z) = 1.

f) X{0,1/2),$2-

g) tet, 2t + 1.

3) Show that the vectors (1,2) and (—2,1) are a basis for R®. Then determine the
constant a, b such that

(5,—9) = a(1,2) + b(—2, 1.

4) Show that the vectors (1,-1,1),(1,1,0), (1, —1,—2) form an orthogonal basis for R*

and then determine the constants a, b, c € R such that
(2,—4,3) =a(l,-1,1) +b(1,1,0) + (1, -1, =2)..

5) Show that the vectors (1,2,0),(1,1,1),(1,0,1) form a basis for R®. Then determine

9

the constants a, b, ¢ € R such that

(4,-1,2) = a(1,2,0) + b(1, 1, 1) + ¢(1,0, 1).
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