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Wz {7x x} @ { 2, 9$ = { 7y, 4, x  xy, x y

1b) Approximation is exact

7)

Up(xy)= 7-y+3xy

ぴooンク、 Copミーフ、じ、に3

Remaining i; =O

The Galerkin method is to find uEw
Such that

2اع

The Ike inner product is

=

(o car fabds
= S  S a b dxdy

-1-7

one is

sufficient.



1d) Uxy)= 1-y+32y

P = 7, P =X, P = (3x²-

Note that

Hence

a (ki y) = PlklB (  y) + 2 B (x) (y)

Go=1, U= 2, and remaining

(x)

If you do not notice (*), then compute

Use

(2 PMP(W)- u, PaR(y)) =0, (e jan

JBPid Sis to get

der : 20일 214월 19. 만세요세
For example:

Doo rd -y -3endyid



·请¥20。1
etc.

2a)
Central discretization:

Ajy- 2 j 2 (- i) =
8x2 2AX

Boundary conditions:

Let and Do be the denvative

matrices: (both of shape N7XN+1)

070

이
7-2
0121

Ο

01-0



2a) We get the matrix peoblem

Du + u = t

Au=b

whene A= Dt

bEIR

Ident first and last rous of A

Set bj 1, b0 for (=01, N

Solwe

u= Ab



2b) Insert for uj=egs in

un aust ust 숲슬(int에) =이

This leadds to

3²-29+7+ 器(ダー1) =〇

(1+α) 9²-29 +イーメ=〇

Set d=

Sowe for 9

1= 2=√4-4(14x)(1-x)g
2(1+x)

9 :フ±V下ー(イーズーリ)

9= 1+x

1ナ人

Oscillatory solutions for g<0, obtainel

for 1-x<о

=) メン7 ニ) 税>个 =) △メ> 2を

(Otherwise 19160 for all A
Not required



2
Define Vi= span &

for global basisfunctions 4(x), x€[01]

Boundary conditions require

4.(0) = 4 (1) =0, =01 N

Define an approximation им

Uw = N + Bl(K)

where uNEVN.

Insert for up in equation:

((@+B) "+ 2 (+ B), 0) = 0

(び+をは)に(B)
The Galerkin method is to find upt
Such that

Set U=û +B

A



2d) For the collocation method

find UNEVN such that

(k ) + =0?=1, N-1

Up(0) =0

4 (2) =7

Choose a mesh Exino. with unique

nodes and X=0, X = 1.

The linear algebca problem is not

required, but it does not hurtoto

describe it. The above answer is sufficient

Linear algebra problem:

Choote such that t (xi) = S

こ

j٥

aij
Ident A in first and last rows. AER
set bu= 7 and b;=0 for L=0,-,N-I
Solwe

ü=Ab a-sa6a
jo



2e) Define V= span 243 ロこフ

Use integraton by barts on theget

(임+놀님너) =이
X=1

-(!10) + ( 10()=-[]

(*) - (Ui0')+ (u 0)  = - (bul)-avto))
The Galerkin method is to find wE N

such that (* v EVN.

Ft

Define elements st [xeK1), N=N-7

Ne-1

e=0

s

The element stiffness matrix sER
is sparse, because there are only 2

nonzero basisfunctions in each element



25 Define a local, dense matnix

le) 2x2
다

Sre - Jer ren ceasdx tRe) 

with- the local-to-global map

q(eir) = 2e+ m

CFor elements e= olior,  Ne  t do

Sgianacesn+= Sm

Set S= O & liis)E (omiN)
A


