Answers for Assignment 1

(1) Let
(2 3 4 5 7]
3456 3
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Write A as a sum of a symmetric matrix and a skew-symmetric matrix.
Le. find a symmetric matrix B and a skew-symmetric matrix C such that
A=B+C.

Answer: Recall that we proved in class that every matrix can be written as
a sum of a symmetric matrix and a skew-symmetric matrix and we explained

how to get the symmetric part and the skew-symmetric part. Using that, we
get B =3(A+ AT) and C = 5(A — AT). Thus,

[ 2 3 4 5 B 0 0 0 0 1%
3456 2 0 0 0 0 3
B=|4 5622, C={0 0 00 1
5 6 2 3 32 0 0 0 0 3

(2) Prove that every skew-symmetric matrix of odd order is singular.

Answer: Done in class.

(3) Let
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Find A~! using the adjoint method.

Answer:
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(4) Solve the following system by

(a) The inverse method (i.e. by using the inverse of the coefficient matrix).

Answer: Write the system in the form Ax = b. Now A is the same

as matrix A in the previous question. Hence, A is invertible and its

inverse is found in the previous question. Therefore, the solution z is

r=A"1h=
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(b) Gramer’s rule. Answer: z; = det(A4;)/det(A), zo = det(Ay)/det(A),

z3 = det(As)/ det(A), where A is the matrix of coffecients (same as in

(3) and 4(a)), and

0 3 2 2 0 2 2 3
Ai=12 2 1|,A=221|,A=]22
3 11 3 31 3 1
Thus, =5 =3 7o =5 =3 and oy = = 3

2z + 3x9 + 2253 = 0.
2.’E1 +2.’E2 —+ x3 = 2.
3$1+$2+$3 = 3.

(5) Find the determinant of the following matrix using cofactors:

N 00 © Ot
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N W O
= =N O

Answer: -15.

(6) Let z be an n x 1 vector such that z7z = 2. Find (I,, — zzT)™L.

Answer: Done in class.



