Numerical Analysis I, Fall 2020 (http://www.math.nthu.edu.tw/~ wangwc/)

Brief Answers to Quiz 06
1:20-2:10PM, Jan 08, 2021.

1. Perform the elimination part of the Gaussian elimination with scaled partial pivot-
ing for the following linear system:

rT — 5[E2 + Ty = 7
10z, + 2023 = 6 ) (1)
5.:61 — [L‘3 = 4

Give all details and the final linear system corresponding to an upper triangular matrix.
Need not solve it.

Answer:

S1 = 5, SS9 = 20, S3 = 5.

Scaled linear system
0.2.131 — T2 + 02333 = 14
0.5x; + rg = 0.3, (2)
T - 021’3 = 0.8

Start with row 1 and row 3 exchange:

1 -5 1 ’ 7] 5 0 -1 ( 4
10 0 20 ’ 6 | P2 | 10 0 20 ( 6 | (10 pts)
5 0 —1 ‘ 4 1 -5 1 ( 7
5 0 —1 ‘ 4] 5 0 —1 ‘ 1
_ EatFEa—L1E
BBl g g 99 ‘ 2| @pts) T o0 22 ’ —2 | (6 pts)
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0 0 22 ‘ )

2. Find P, L, U in the factorization PA = LU for the matrix
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where P is the permutation matrix corresponding to partial pivoting.



Answer:
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3. Derive a system of equation corresponding to the following boundary value problem

f(z), z€(0,1)

u'(x) — u(x)

with uniformly spaced grids 0 = zg <1 < - <ay =1, z; —x,_1 = h = 1/N, using
second order finite difference method. That is, given f;, ¢ = 1,2,--- /N — 1, try to
derive a linear system of equations to solve for u;, 1 =1,2,---, N — 1.

Answer:

0—(2+ h?
Equation at z;: ( +h2)u1 T = f1,

. up — (2+ hHuy +u
Equation at x,: Bl h2) 2 3:f2,

Uj—1 — (2 + hQ)UJZ + Uj4+1

Equation at x;: 2 = fi,

R

o — (24 h? _ 0
Equation at zy_1: un—2 — _22 Jun—1+ = fn_1- (25 pts)




4. Find the Choleski decomposition for the matrix

4 -1 0
A= -1 4 -1
0 -1 4

Give full details of your derivation.

Answer:
Suppose A = GG™. Since A is banded, so is G. Let

gn 0 O gt g1 O
G= 921 g22 0 ) GT = 0 g2 932
0 g3 ¢33 0 0 g

Equate the 11 entry: g;; = 2.

Equate the 21 entry: go; = 5.
Equate the 22 entry: goo = ¥5°.
Equate the 32 entry:

Equate the 33 entry: g33 = V56 (5 pts for each, total 25pts)



