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L (30 points) Consider the fnitial value problem for the finear advection squation of the forn
iy Ao gy =0, € (L1 teh, {1}

with the initial condition ¢{o. 0} = gu{a). and ;;u»zx'imh t)mmdn,mm lfxwl 1} {1ty u e R

{a) {10 points) Derive the Lax-Weudroll method for numerival approximation of (1),
(b} (15 points) Find the locad timeation ervor as well as the stability condition of the Lax-
Wendrofl method derived e (a).

(e} {h points) Disciss the convergenve of the method under mesh refinement.

2. (25 points) Sappose thal (1] s veploced by the juviscid Brrger's equation
dA G /2 =0, (2)

with the same initial aud bondioy conditions as before.

(a) {0 points) Devise o comservitive fhnedifferénce scheme for nmmerical approxiation
of (2},
(b) {10 points) Find the loeal trimeation. ervor as well ax the stability condition of the

numerical nwvthod devived By (a0,

{e) (10 points) What about the convergence of the method i this case ?

A (15 ponws) Conslder tie finttesdiflerenier seherne

£ 23 A! i ) A, %2
(,2.; i:; CJ) st St : (*‘}x“}‘ ’(J '?'Cé‘i;) &;E'(v};eii (é}[vl}

for the conveetion-diffasion equatione g = g, ~ g which is sssumed 10 be well-posed with
suttuble initial aud boupdare conditions. be R >0, Here € denotes the nurmerical appros-
Bnation of the exact sobibion e, 00, ) ot the pain ay and time 2o ond Qs and A1 are the
spatial and temparal mesh size. respectively, Prove that the method converges under mesh
sehinenents,

L (30 points) Devise a fast solver tor nuinerical approximation of the Poisson equation Y4 =
Joover g civenlar demabn i vweespace dimensions. with the Divichlet boundary condition
Mgorithmic detail s vequived and seas the order of acerracy sud convergence of the proposed

selivnie,




