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Select five problems out of six. Each problem is 20 points.

(a) { 10 pis ) Write down the formula of Newton’s method for Lhe solution of

1.
iz, za) = @ Fsinz, =0
gg(:cha:g) = I (s I-':z-l-.‘l?-z =0

(b) { 10 pls ) What causes the divergence of Newlon’s method 7 How Lo

prevent it ? ( give some specific advice )
2. Many simple iterative methods translorm Az = b into an equivalent formn as
Mz = (M -~ A)z 4 b, and then compute the approximale solutions hy iteraking
J"l«fl";,:_}_] = (Mr — .-‘1]1"1; +b

{a) (5 pts } Whal arc major considerations to choose M ?
an @iz dp

(b} ( Lopls ) I A =1 az a2 a2

a3 @32 031
method, Gauss-Seidel method, and SOR, method with relaxation

, What arc the M correspoudiug to

Jacohi's
{factor w 7

3. { 20 pts ) Find a quadrature formata
1 2
[ i@ ey f(s)
- 1=0

thal 1s exact [or all quadratic polynomials

4. { 20 pts ) If a matrix A has absolute row swin less than 1,

fai| -+ 4 lail 4 Flaw| <1 for cach ¢

show from Gershgorin’s theorem that all eigenvalues sabisly [A] < 1

5.-( 5 pts each ) A is a malrix, prove that

(a) AT has the same cigenvalues as A.

{(b) ATA is a symmelric positive definite matrix.

(c) if AT = —A then 27 Az = 0 Vz.

() if A = |: Z b ] show that bolh cigenvalues are real.
[



