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Math 218
Elemeniary Linear Algebra — Sections 4 & 9
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INSTRUCTIONS

Simple scientific calculators are allowed. Programmable calculators are NOT allowed.

Write your answers on the question sheet.

Partial solution or partial justification will receive partial credit.

The back of each page can be used if needed, and there is one extra blank sheet at the end.

Whenever extra space is used, always indicate clearly where the grader should continue reading,




Exercise 1: (15 points)

ax+ay+4z=4

ay+2z=5h

ax -+ bz =2
Consider the lingar system: i

Find for what values of @ and b the system has:
a) aunique solution b) aone-parameter family of solutions

€ ) atwo-parameter family of solutions d} no solution
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Exercise 2: (10 points)

10 =2
A=(U 4 3)
0.8 4
Check that A is invertible and write A as a product of elementary matrices.
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Exercise 3: (15 points)

1 3 4 1
Let Abethe 3x3matrix: A={ 3 -1 6) and b = (G)

-1 .5 1 1
Show that A is invertible and find A,
Deduce the solution of the linear system AX = b.
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Exercise 4: (15 points)

Evaluate the determinant of the following matrix;

1 =2 3 1
= b =85 6 &
A= (—1 2 —6 2)
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Exercise 5: (20 points)
1 0 0 2 -1 3 Xy 1
LclL:(—E 3 ﬂ),U= 0 1 2l.x=|%|andb=|-2|.
2 4 1 0 0 4 L& 0
a) Find the matrix A = LU and write the linear system Ax = b
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Exercise 6: (25 points) {5 points for cach question)
a) Show thatif A*A = A, then A is symmetric and 4 = 4%
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b) Prove or disprove: If A" A =1, then det(ﬂ.) =],
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¢) Any square matrix A satisfying A™ = 0 for some positive intcger n, is called nilpotent of order n.
Prove that such matrix could not be invertible.
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P\'l— 3IA+L =0

d) Show that if'a square matrix A issuchthat A2 — 34+ [/ =0,thenA 1 =3/ — A.
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¢) A isasquare n x pmatrix. B and C are invertible matrices of the same size. such that:
(B4) B (cB™) =1.
Prove that A is invertible and find 4" in terms of B and C.
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