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Section: 9 (@ 9:30) 2 (@ 11:00)

Time: 60 min

I- a) (15 points) Solve the following system:
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b) Consider the matrix A= [5 1 2}
8 1 3

(i) (9 points) Let R be the reduced row echelon form of A. Find elementary
matrices F, F, G and H such that R = FFGH A.
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(ii) (9 points) Deduce whether A is invertible or not. Then, if A is invertible,
write A~! as a product of elementary matrices and justify your answer.
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reasons for your solution.

e Given an n x n matrix A, if det(A) # 0 then A is invertible.

o Given two n X n matrices A and B, AB is invertible <= A is invertible and B

is invertible.

e Given an n x n matrix A, the reduced row echelon form of A and A are either
both invertible or both not invertible.
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BONUS: q(3 .5 points) How many d1agonal n X n matrices A are there such that A = A%?
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(b) (9 points) Without directly computing the determinant, show that,
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(b) (7 points) Assuming that the stated inverses exist, show that if B—}(B~1C)T is
symmetric, then the inverse of (CTB% + C)™'B is B~'C(BT + ).
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| éive a short logical argument or a counterexample.
1- There is no square matrix A such that det(AAT) = —2. True.
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2- If A is an invertible matrix a.ﬁd AB = AC then B = (. f_[\_fvm—
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3- A linear system with more unknowns than equations has infinitely many
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4- If Az = b has a unique solution for all b then A can be written as a product
of elementary matrices. |y ua-

5 IfA+Bis symmetric then both A and B are symmetric, F;L.,_
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GOOD LUCK



