Math 330 Final Exam Version B
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2. Let
1 1111
A=13 3 3 3 3]|.
1 2 3 4 5
Find the reduced row echelon form R of A.
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Write A as LDU where L is lower triangular with ones on its diagonal, D is dla,gonal
and U is upper triangular with ones on its diagonal.

rg_{" N_t+2v, [ a 0 (32_1’3‘%1{ r'z‘ ¢ O

| - U -\ 6
Vi iy-3r Ol |
PR &o 2 -9 -0 0 3
30 \ 2 o "

PN ol O U= © | -6 D=

Coe Sy, o o |\




Math 330 Final Exam Version B

4. Consider the matrix A with reduced row echelon form R given by
€7 P '
o1 2 8 -1 3 0102 =50
A=|0 -1 0 -2 5 2 d 0013 2 0
—|0 3 -1 3 17 -1 an 0000 0 1
01 1 5 -3 0 0000 OO
(i) Find a basis for the subspace C(A) and state its dimension.
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(ii) Find a basis for the subspace A/(A) and state its dimension.
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6. Let A€ R™*™ where m # n. Suppose that the rank of A is rank(4) = r.
(i) What is dimC(A)?

L
(ii) What is dim N (A)?
| Mm =~y
(ifi) What is dimC(A)?
m- v
(iv) What is dim N (A)L?
V-

(v) Show that C(A)* =N éAT).
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7. Let L1
a1

Find an orthogonal matrix () and an upper triangular matrix R such that A = QR.
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Note ) is a matrix with orthonormal columns and R is upper triangular. Suppose
A=QR. Find the x which minimizes ||Az — b||.
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9. Let A€ R™*™ and B € R**™. Show that (BA)T = AT BT,

sau A r's Lxn matriy, Heun (BT s mxi,
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10. Let
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Find the eigenvectors and eigenvalues of 4
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11. Let A € R*** be symmetric so AT = A. Show that the eigenvalues of A are real.
YA A e an ..u:»;xM;/&W 2 th ,Lfémwc}m Z. Tl Ax =5,
Then |
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12. Let
: 2 2

A= [—1 2} '

Find the singular value decomposition A = ULVT where U and V are orthogonal
and Bis disgonal. 474 < (5 v 7) Tz ) = VST s VT - vs T
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13. [Extra Credit] Find sin(A) where

12 4 5‘5'13]0- | OO
Ji71, 3,22, 0573 A=|0 21 5o | os¢

is the same matrix as appearing in one of the previous problems.
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