MATH 526 (Section 1 & 2) : University of South Carolina

Prof. Meade Fall 2005
Exam 2 Name: Ke\f

October 25, 2005 SS # (last 4 digifs):

Instructions:

1. There are a total of 4 problems on 6 pages. Check that your copy of the exam has all of the
problems.

2. Calculators may not be used for any portion of this exam.

3. You must show all of your work to receive full credit for a correct answer. Correct answers
with no supporting work will bé eligible for at most half-credit.

4. Your answers must be written legibly in the space provided. You may use the back of a page
for additional space; please indicate clearly when you do so.

5. Check your work. If I see clear evidence that you checked your answer (when possible) and
you clearly indicate that your answer is incorrect, you will be eligible for more points than if

you had not checked your work.

Problem Points Score
1 56
2 18
3 16
4 10
Extra Credit 5+5
Total 100

Good Luck!



1. (56 points) [14 points each] For each of the following four matrices,

LA (i) [4 points] Determine if the matrix-is-singulaz-or nonsingular. S
(ii) [8 points] If the matrix is nonsingular matrix, find the inverse matrix.
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(i) [4 points] Determine if the matrix is singular or nonsingular.

S P (i) [8 points] If the matrix is nonsingular matrix, find the inverse matrix.

(iii) [2 points] Find k; and K.
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2. (18 points)
~— (a) [14 points] Use the-tridiagonat-algorithm to find the L-U factorization-of

B = B B
2 6 4 0
F=| 9 5 45 ~io
0 0 =11° <33
(.= :‘ © o0 5 )2 -t o O
D
i FOT® o = |-1 1 o o o 5 4 o
s g B ~b Buh 1 s o o |\l -lo
| o o -/Y{ ‘3;32 e & ™ 1aLe & o -~ |
-\
7.4 = O ¢
= 1% & 5 0© B
o £ 15 —lo —
) 9 o - -33

(b) [ 4 points] Is F column diagonally dominant? (Explain.)
coluwn 11 1-21 > 12\ 4lolx | of
2. V6| -lslsivol
301502 fof+l4]+]-n)
4: \-m:)>, le|+{of+ |-1o|
Extra Credit [5 points] What other conditions, other than column diagonally dominant, are needed

to assure that Gaussian elimination applied to a tridiagonal matrix can be completed
without pivoting? HiNT: There are two conditions.
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3. (16 points) [4 points each] Let A =
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(b) Find the residual equation. Do not solve!
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(¢c) Compute the relative error of the right-hand side in the co-norm.
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(a) Find the residual. [
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(d) Explain why the relative error in X', in the co-norm, cannot exceed 15.2.
NotEs: Use koo(A) = 38. Do not even attempt to find A~ orx.
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Extra Credit [5 points] Without finding A™!, find [|A ™.
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4. (10 points) [5 points each| Prove any two of the following three statements:

—= —— {(a}-Claim: For any n X n matriz A, HAHO& gl o - = el oL

(b) Claim: For any n x n matriz A, —”A”oo < |I4]l1 € nl|Al|so-
HINT: Use the fact that ||x]|e < ||IX]l1 < 7l|X]|so-

(c) Claim: For any matriz norm || || and any n x n matrices A and B, |AB|| < [|A[/||B]|.
HiINT: Use the fact that ||Ax| < ||A]l|lx]|-

Be sure to clearly indicate which statements you are proving.
HINT:Start each proof by restating the claim.

Clﬂ)\\“ ‘rb«“o.m( X m‘\ﬂx A At“
’_Pmax* "t A \oe on wxn W’\*\xm-\&ﬂ wws of A oretlae climms cj‘\A{:

\\ A'L “t = Max q\o&qkmlé ub.aww\ |um er At
= X absau . oo st s

“ M.

Clasw: Forony nenmedeax A | R UAL 2 (Al = GUAL,

Pk Lok A leamnrnmadne We s %N¥£u- ony mc\v w, full o< Null < Yull,

" \
R B LUV ﬁ‘:&‘,,

o ?‘a
e WA AL e A A
" e = bl W R T Wxll o o ik weloe xfo
\abg o m.\g owi all wen zeo uedhues x
o Wl WAl
n Tl = v WM PR T
> LWL < DAL < w LAY, e
Cloum : Forany eaodex neem \-\ %Q“Y wen wednee, A 4R \ A’E“
’P:E_ el ‘ Il be awedwx vormond ATR g:sm*“m - <AL el
[ARY = e e . LAGS AL B AN Wi 1
ro Tl e uxu S W T
!azr. aust LA w2 TAN = WA WY we L
X Fo

Extra Credit (5 points) Prove the remalmng s%ateme%n}roblem 4.
Put yowr proof on the back of this page.

brcause R = \WRY il AN R |



