Math 3553: Numerical Analysis by Y. Zhao Fall 2016 @ GWU

Homework 01

You are suggested to finish question 1-6 prior to Quiz 01, and the rest prior to Quiz 02.

1. Consider matrices

ail a2 a3 . ay a2 a3
A= laa ax a3|, A=| 3ai1+an 3aiz+axr 3a13+axs]|,
azy asz ass —b5a11 +az1  —bdaiz +aza —daiz + ass

find a matrix E such that EA = A.

2. Consider matrices

ail a2 a3 } a1 Tai1 +ai2 —2a11 + a3
A= la ax ax|, A= |axn Tax +ax —2a +as|,
az1 asz ass az1 Taz1 +azz —2az1 + ass

find a matrix E such that AE = A.

3. Consider a matrix

1 0 00O
-2 1 00
A= 8 001 0
0 01
Find its inverse A~1.
4. Consider a matrix
1 0 0 0O
01 00O
A=10 0 1 0 0},
0 0w 1 O
00 8 01

where a and 8 are two constants. Find its inverse A~

5. Consider two matrices

10 0 00 10 0 00

log 1.0 0 O 01 000
A=|lzz 01 0 0|, B=1[0 0 1 0 0
ly 0 0 1 0 0 0 alO

sy 0 0 0 1 00 B8 01

Calculate AB and BA.
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6. Consider a matrix

21 10
4 3 3 1
A= 8 7 9 5
6 7 9 8
Find a Frobenius matrix F to eliminate the first column of A, in other words, E'A should be of
form
X X X X
A 0 X X X
0 X X X
0 X X X
7. Consider matrices
ail a2 Q13 ~ G21 a2 0G23
A= lax ax axs|, A= |az a3z as3|,
asy a32 a33 ailr a12 a13

find a matrix P such that PA = A.

8. Consider a permutation 7:
m:4{1,2,3,4} = {2,3,1,4}.
(a) Find the corresponding row permutation matrix P:°" and the column permutation matrix

P,
) Calculate PX% - A and A - P&
) What is the relation between PX°V and P°!?
) Find (Pr%)~!; How is (PXV)~! related with PV and P!?
e) Find (P°)~1; How is (P°)~! related with PV and P!?
) Find the inverse of the permutation 7, denoted by 7~ 1;

) Find Pfr‘i"{ and P;‘_’ll; how are they related with P°" and P,?Ol?

9. Consider a Frobenious matrix

10 0000
01 0000
,_l00 1000
00 Iyg 100
00 I3 010
0 0 lgs 0 0 1]

Let m be a permutation:

7:{1,2,3,4,5,6} — {1,2,3,6,4,5}
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(a) Calculate P°% . L, and then (PXV . L) . P
(b) What is the relation between PX°VL P and L?

(c) Take a different permutation
~v:{1,2,3,4,5,6} — {1,2,5,6,4,3}

and repeat the calculation from step (a); is P;O"VLP,‘;"1 related with L in a similar way as
in (b)? Explain why.



