Differential Equations and Linear Algebra Name

4.2 Exercises 2

Problem 1 For the following system of equations, find two solution vectors % and V (a basis) such that
the solution space is the set of all linear combinations of the form s + V.
X1 —4x2—3x3—-Tx4 =0
2x1 —x2+x3+7x4 =0
X1 +2x2+3x3+11x4 =0

| —4 -3 -7 1015
HinttA=| 2 -1 1 7 | ™™ 0113
1 2 3 11 000 0

Problem 2 Reduce the given system to echelon form to find a single solution vector % such that
the solution space is the set of all scaler multiples of 7.
X1+ 3x2 +3x3 +3x4 = O,
2x1+ Tx2+ 5x3 — x4 = 0,
2x1+ Txo +4x3 —4x4 = 0.
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Problem 3 Let A be an n x n matrix, b be a nonzero vector, and X be a solution vector to: AX = b.

5

Show that X7 is another solution if and only if (<)X, — X is a solution of the homogeneous system Ay = 0.

Problem 4 Assume W is the set of all vectors in R* such that x; = 3x3 and x, = 4x4.
Apply the theorems in this section to determine whether or not W is a subspace of R*.

Prepared by Dr. Jodin Morey. Materials for Other Courses Found at MathTalker.org



