MATH 566 Spring 2009
Exam 1 March 11, 2009

Please begin each problem on a new page, and write your name on each page.

1. (25 pts.) Consider the linear system

z+y+z = 1
2r+5y+2z = 3
2y+3z2 = -2

Start with an initial guess of [0, 0, 0]7 and compute

(a) the second Jacobi iterate.
(b) the second Gauss-Seidel iterate.

2. (25 pts.) In solving the linear system Ax = b iteratively, we can write A =P - N and generate a

sequence x*) by the formula
x*+D) = p=INx*) 4 P~ 1.

Denote the residual r®) = b— Ax*) and show that the iteration formula can be equivalently expressed
* <E+D) () | p1p(k)
3. (25 pts.) Use the 4th order Runge-Kutta method to numerically approximate the solution of
y =2y+1, y(0)=2
with h = 0.05 for two steps.
4. (25 pts.) Consider the linear multistep method for the ODE y’ = f(t,y), y(to) = yo:

h
Yntl1 = Yn + '1_2 (23f(tmyn) - lsf(tn—l,yn—l) + 5f(tn—2;yn-—2)) .

() Find a formula for the local truncation error.

(b) Is the method consistent? Stable? Will it converge? Prove your answer in each case.



Math Sllo

) f\g 07
£Xam 1
Solutions

.-_:%(/~y»z)
Y = %6(3-adx-a7)
2=%(-2-2y)
(05 XLD:E ,‘\{u_m: 3/6_, ZO
XA G| 435) = Vohys
y(aﬁ__ VS(B 9/34“@ WS

Z2P= % (_ 2- WS}““‘)’
b) X0l
: VO=t(2-25)=75

29 =%(-2 - M) = - Mg
XD="5(1-Tj5 + Y45\ = 05037

Y® =% (3 2 (093 - a(-“4gey Y= 07803
@ = %(-2 ;2(07%33\"’/ L3087



3, k=.,05(Q0Y)+) =05
= o5 (20E)Q Os),u) 0053043
k= .05 (2(2) 2+ OSSD"’Z)H)— 0SSV69
4, = -05(200)(a+ OSSDLG)+1 ) = %09'75
Vi=2+ (oS #oz(ossow)u{og@mh %0975)
’Qossm

=05 (36.05)(3, 0SS 41)=. bR 7S~
4&% 0505 + Dy)(;z DSSDI + Obo;?y)v") . 0GSC3Y

ky= 05 (05, o@)@ 05509 + -0ESU3S)4 1 ), 045,59 -
“&‘{ OS(Q(‘)Q OSTDT + IO&S([SQ)-}- /) =, 0%IR07
Yy = 2053509 + (00075 + 20,0600 1007007
= 2353

o= [yl B~ KN M3 ey
Yead= NIy )+ By Y 100"\ + Ay
Yn EANIARERACAREY (t\h(mly"(fym? (am
\/n«; V(s )= Y (t‘n)-Dhy"(’rN( 1h32\/"‘(t\)+ («lh)j yl“[g)

7 O
on =7 [ved - %;; B2y £
+ Hs 0y {;\) (ﬂ-{-% LQ_ ;K’/ Lok - 16/ 445
__ +o(h“)1 TR w () m}
= %k Ry )
® S Tw=00) I+ I consm&n}(‘




PDY=A2] =
> (A-DAA+)=D

A=l -(#1-9
| =2
| 3+ Bi|=Vitg =
[4-S¢ /=]
Z A= L Satapes reot CondliZiont
Ma&@&&b@ Smce»ggaaw

Ty 724 : M5W+/ao%cowm = Convtpl



