Title: Scientific Computation (PHYS 608) - Lecture 3
Date: Nov 03, 2010 10:30 AM

URL: http://pirsa.org/10110017

Abstract:

Pirsa: 10110017 Page 1/182


















: €

3\ Pt §
/
i ir

{1 \‘

LA
l\“\ O l}\ A LQ TAVAN \CJSTW \MO“CS\

S ek INONE




4
Y TG . |

1}

? | ‘.\'

e

("O. -

;r -J‘ —

[\




A f / \ ;,'
o
I\ { J‘; 9 \‘O (‘,’3: : g













W o U\M (Q k" \ L - WioC )\

/ L. 1 A QL L fJ g :‘J =
R VATE e g \M'Um\u A J/L\ﬂi JG&%\

Only / 2P f’"W\
[AJ!J‘. _,PVL v\ + -1 w‘VLJ“J“ K\\,\

il
-
o
-
——
g
.f .3




M. i,tf'f,.u(._(;ﬂf-; . 2 P g

| A 1 _J:\ \FL t“/J U ;J =
R v < — 50 'U/U\L‘\j /in:\. N ! L\jr*"{qﬁa

(.J.f‘\ // r"(r“.» r“LLJ_Q (’rf}!ﬂ/\,
i . Hrodiids.




'.,-vf-c_r_‘f_‘;b\,{yv s Fr L\}'C%-'%xl
On T% aClo=s 4 (A
v M L“I v\ "Hr“?-‘l L‘V\_CJ‘CQ.L;\_J&




=N
g A P T

\ : . .{)QE'& J/’\A“b 'j

D) VATE

\(’}L./
Ce= LL"‘{' (/H N
tJ /’ U

"{'"J-{ S ut‘_,?l.i..h.. : x\
L4 /A {., lfﬂ v\ Vr




AACD 1'\ \ C \:—k '\J (j I"J ?:. ’ F ] : .
1V VATE <= | '..-m‘ﬁ'ii-wxr A ﬁr’/ L\.J*C#---f{%x

st {'..Jﬂf"f’%’ alo=s, % hf@/\
A C TR -f;lr S WMo ﬂh\rﬂi&\

G



\

W od LQ

AN J
\ L

\ 1"\

: ll I ‘\\-\ -

&

\
| -

K .. 1 i_ O 1‘1

[ WAL, IR ALY

a——

el N aN

WS WGEN

JE

¥ - - ¢ ]
{ Lans 'U,\»‘\,izé g} A \‘"’ X’L\)T-"-";Q‘T‘:E?x\
al=s, (4 0=

{H Culre € ) .f\(//"
184 3 L6 | fa »
U +t A ‘"E'.-fr 2 Mol (\&\

———
—
-
-




f f .-;'.:r'f
“ T ?(} \ (‘J {-—.) \ . |
\ / ]! \'f\e'\ WA UMJ( x
I\ oM Lq | )
'H‘-‘t ) :" -‘l ( '.__( "'--J! 0NJE
"\ VATE ‘ k “{”' T L\)‘\H AR i.z \q‘“’[fl \)T,L Q"—\;\
MAS o O fu WUH Un ]’;/ f"r’/"" L(J“Qb (/szﬁ-’\\
: U Thawm - Ol
i RAAY AR A r V o ;-&4 4\\\
\ '\I‘-_ \
-
[ A (
) \




£
Lo Y
n J? LJ / CP
3y A ( )‘Q} .-'(’: A _ﬁ\&\
A : Pl QA
R '{,LUJ(;(’:’* F ,(MM
L oo o
| v}
. <= (‘J“/\ {{/’WL v\
. " 1) - ; n{,{“ (ﬁfhﬂ 5
v L ,_\\-' \ & 6 < \ Al {ﬁ 1/
% _-;-.- |-| |—_ J :’. ;
: ;.\ AL




W o _JL]\M kg _ 'AVAN a ‘MO“CT'J\

U ok NoNE
o F f‘ﬁ b\/\t‘lj} A P! (e £

VS VAR mu kJf 8 wa,--qw (uuw\
Umthin e kodlu I




PV VATE ~ - Cha ,’{' /u\ﬁ\‘g, Q A /"’//U\ ‘TCFA---j‘J\‘E.J\

RS s oy c‘* . ;
WS 5 8 SW Sufe Ol aldess & (A
,, |

[ \
["‘f AT hn v\ '{- 1 ;«‘VKU:JZU‘;\

o




ok N oNE
M UATE < f 'E J/u\n 2 A ,2,4 ] "L\}T J"'\"ﬂ
el sila . C S
/ = 4 r .
N
(AL -;\'\‘
:
[\ i




. €0 \ e ] / " _ ; ¢ P
"\ VATE < e ..'~i*'f{{.'--l¢\»\,iﬂ.o A ﬂ,;-"’f’ Li\..}T'*---“J(Ek
FAS £ o o sl ﬂﬁ[ Cu ';h'-’f.. Uin T%" G Co= @L{Jﬁg (‘}c‘p\\

| fl

< WMol ‘1\




woa PrATEAs,

==, (YAl
¢‘ ';K/T i}“:f:i {J_Q\K

\.




"\ VATTE < ¢ ‘._'»?'{E{ZL\A_MO} A .-&i/f L\ﬂ—*{‘&
: ; 2 < . “ C: ' y i
PR e o sl (_ﬂ{f.,l,,,;',.,‘-fm(Jn ff/' aC L__ﬁ*cfij-zttj—@? (’}Cﬁ/\\

et
(Vi

A e
U tha n VRS Noe AR
\




} s PrlssAs,

i ; - - P o/ S (':- ' i

\MKEE B s B (_5--[_, Culz O 1//" ac (p‘f:.‘;.:t(y@ (YA
Umathin tha hn m;ﬁ&{)r‘\\

"V VAT E < (- i_'-?-fﬁlla\,x,tag




Ir\‘ E () /{, ¢ 3 1‘ a2 4 ’
vl - WOCA
~ \ \ t._( }“._; IJ i J },.. . :
V AT T ~ X -m{ '(L’utm* /leau f"L\}T-LJ%‘Q\

‘--JI':--. o \ - i“l-i-{/ U[ (J/'k 1/%" 4 "H/”" ._—'r_,{L“% {'/C}—/\
[/4\_‘."'.-1_"{_}/‘/1{\ r‘Zl g\/’[_} /.i{, &

41'




\ ;
" { / : \ B -
W odu (o ¢ * : e

2V ATT <= —|se ‘Uﬂut;m 5 (‘*-’f L\ JT ,ﬂ,ﬁ\

i1k 1 ¢ &6 g1 ’::
! AN '-\.‘ ik.l' \ G \ bt {l ‘L.r! uf] { J/A\K—l/ <5 f rr,{-"’ = —J{,L}-&a (’ ,/C:-H—/\\
U A han TR Ww:fifer(\




























/—\c{ma @d) PQM

1 A€ f.il

“"l.AAC'tuC&AS o th @hmd ’“ .
e (‘?()M\Qm,{;‘ P{U‘@ j.k/yq {x (.) ( I

/ 1t -
| A0 Ox /
{ﬁ ) |
. o | / )
V{L )’I:f',-" 'J_' .,/ I‘/" "f 7 - }
e (
i / - ;
¥ fI ||'I' / 'l I } \ ]| 1 ';J Jl[ { /
e { i ) { Jfl l 4 . s |
! .' ' . L AN C ara A 710N |
-~ \ gr4 ¥ X3 ) \ \ /\ 1\
J ' \




\ O ,Q}.}\ LQ VWA 6_—' WC)\
; I \\ J xll. ,:\ ¢ '\Fk rlJ J';, }\J 'L._ ] - o ¢
PTRYN | VAT L_"-=,'-.vf"~'{f;lu\/&ug A C‘jf/ k\ﬁ—*’ﬁ‘:‘»ﬁ\
PN LS RSl Sul (_,J.f-wf"(%' alo=s, % ( YA
/ S
(A/‘-"- v 1"«'1 v\ '{-r =1 M[.J“ﬂz-bx_,. \\ |

Suby bpe Toiono Al

Al NN VSRR

\L\'((!Fl{jr b3 [f’iq\nl

| ‘u N KN\ \ ™ 3 |
_} ir R \ ! ((\ \ / }\\ \ Yo\ tm! flq(,u__l

|




\ o Lq | VYo WS

= A.:.:‘; 1'?j rL g\ﬂ:‘»ﬂ%gs,\
s 2 SuluieOnly ofamsll o
¢ [ffﬂ“wm ‘h 2 hWodlu <\

> W L‘{?*’«‘U( . NN
. (
e \:,_'. __.E.-\'\k}\ i\/ F’ Q ( e L\(J & [ |




\ll;-‘.l L '\\\ & - :‘ { —{/L\JL"‘"J ALJQ k") fﬁk\j{n Qﬁhk
\AMAGE 3T S BB (M"ufr Jf\ rj/’ J"'(u = {(}‘&J (”/("L'\\

'
( \ lA/‘ﬂ —f P'/\ \ +E" =] L‘MJJ) ) {\&\
e e o2 \ j( &a _‘ -
o \ X / P JJtJuJ A\ (L /\ -
SR L \Wiore ot By
A ¢ . ._U(,f( ' A U\ﬂ(\\

A < \ “\uh A - iQQV\‘

5 { ; | ”\3\‘\ ko, Mr} L i

|




D) VAT - Cloge -t Lu._mg‘_ aa P oty
AVWMAL, ¢ ¢ 131 Cule. O 1{/’ a.C ”"J’ =5 t(~€, '/—} 2N\
A T hiw Tk 2 A J‘/J-?,J‘*\\

| |.'fl LUTA F{?_N
. WA \0re . =5
\ l N\ ¢ N A/




| LQ ATAR . 'W@\'ﬂ_j&\ i
\ o \e “\(3
1 L )/ ]l ]f
LA CTX NV - ! ) % :
4 l\_‘ \ J‘\ ‘{f,l—t ’L“\J'Igull.f'l 3.} A A"ﬂ... '.\.‘J ! L,-K .T:u;"_'-lgq.';:-_:l‘_
v o sl Sule Onbe aloms (4 YA
4 | -+t | PO f\
e thin tha Waodu
ol I8
A s \ \/ > Q'S {{J JJ '( fA
r wall _'L{_}n
\W1\07 .0










Pirsa: 10110017 Page 46/182



Pirsa: 10110017 Page 47/182



Pirsa: 10110017 Page 48/182



Pirsa: 10110017 Page 49/182



Pirsa: 10110017 Page 50/182



Pirsa: 10110017 Page 51/182



Pirsa: 10110017 Page 52/182



Pirsa: 10110017 Page 53/182



Pirsa: 10110017 Page 54/182



Pirsa: 10110017 Page 55/182



Pirsa: 10110017 Page 56/182



Pirsa: 10110017 Page 57/182



Pirsa: 10110017 Page 58/182



Pirsa: 10110017 Page 59/182



Pirsa: 10110017 Page 60/182



Pirsa: 10110017 Page 61/182



Pirsa: 10110017 Page 62/182



Pirsa: 10110017 Page 63/182



Pirsa: 10110017 Page 64/182



Pirsa: 10110017 Page 65/182



Pirsa: 10110017 Page 66/182



Pirsa: 10110017 Page 67/182



Pirsa: 10110017 Page 68/182



Pirsa: 10110017 Page 69/182



Pirsa: 10110017 Page 70/182



Pirsa: 10110017 Page 71/182



Pirsa: 10110017 Page 72/182



Pirsa: 10110017 Page 73/182



Pirsa: 10110017 Page 74/182



Pirsa: 10110017 Page 75/182



Pirsa: 10110017 Page 76/182



Pirsa: 10110017 Page 77/182



Pirsa: 10110017 Page 78/182



Pirsa: 10110017 Page 79/182



Pirsa: 10110017 Page 80/182



Pirsa: 10110017 Page 81/182



Pirsa: 10110017 Page 82/182



Pirsa: 10110017 Page 83/182



Pirsa: 10110017 Page 84/182



Pirsa: 10110017 Page 85/182



Pirsa: 10110017 Page 86/182



Pirsa: 10110017 Page 87/182



Pirsa: 10110017 Page 88/182



Pirsa: 10110017 Page 89/182



Pirsa: 10110017 Page 90/182



Pirsa: 10110017 Page 91/182



Pirsa: 10110017 Page 92/182



Pirsa: 10110017 Page 93/182



Pirsa: 10110017 Page 94/182



Pirsa: 10110017 Page 95/182



Pirsa: 10110017 Page 96/182



Pirsa: 10110017 Page 97/182



Pirsa: 10110017 Page 98/182



Pirsa: 10110017 Page 99/182



Pirsa: 10110017 Page 100/182



Pirsa: 10110017 Page 101/182



Pirsa: 10110017 Page 102/182



Pirsa: 10110017 Page 103/182



Pirsa: 10110017 Page 104/182



Pirsa: 10110017 Page 105/182



Pirsa: 10110017 Page 106/182



Pirsa: 10110017 Page 107/182



Pirsa: 10110017 Page 108/182



Pirsa: 10110017 Page 109/182



Pirsa: 10110017 Page 110/182



Pirsa: 10110017 Page 111/182



Pirsa: 10110017 Page 112/182



Pirsa: 10110017 Page 113/182



Pirsa: 10110017 Page 114/182



Pirsa: 10110017 Page 115/182



Pirsa: 10110017 Page 116/182



Pirsa: 10110017 Page 117/182



Pirsa: 10110017 Page 118/182



Pirsa: 10110017 Page 119/182



Pirsa: 10110017 Page 120/182



Pirsa: 10110017 Page 121/182



Pirsa: 10110017 Page 122/182



Pirsa: 10110017 Page 123/182



Pirsa: 10110017 Page 124/182



Pirsa: 10110017 Page 125/182



Pirsa: 10110017 Page 126/182



Pirsa: 10110017 Page 127/182



Pirsa: 10110017 Page 128/182



Pirsa: 10110017 Page 129/182



Pirsa: 10110017 Page 130/182



Pirsa: 10110017 Page 131/182



Pirsa: 10110017 Page 132/182



Pirsa: 10110017 Page 133/182



Pirsa: 10110017 Page 134/182



Pirsa: 10110017 Page 135/182



Pirsa: 10110017 Page 136/182



Pirsa: 10110017 Page 137/182



Pirsa: 10110017 Page 138/182



Pirsa: 10110017 Page 139/182



Pirsa: 10110017 Page 140/182



Pirsa: 10110017 Page 141/182



Pirsa: 10110017 Page 142/182



Pirsa: 10110017 Page 143/182



Pirsa: 10110017 Page 144/182



Pirsa: 10110017 Page 145/182



Pirsa: 10110017 Page 146/182



Pirsa: 10110017 Page 147/182



Pirsa: 10110017 Page 148/182



Pirsa: 10110017 Page 149/182



Pirsa: 10110017 Page 150/182



Pirsa: 10110017 Page 151/182



Pirsa: 10110017 Page 152/182



Pirsa: 10110017 Page 153/182



Pirsa: 10110017 Page 154/182



Pirsa: 10110017 Page 155/182



Pirsa: 10110017 Page 156/182



Pirsa: 10110017 Page 157/182



Pirsa: 10110017 Page 158/182



Pirsa: 10110017 Page 159/182



Pirsa: 10110017 Page 160/182



Pirsa: 10110017 Page 161/182



Pirsa: 10110017 Page 162/182



Pirsa: 10110017 Page 163/182



Pirsa: 10110017 Page 164/182



Pirsa: 10110017 Page 165/182



Pirsa: 10110017 Page 166/182



Pirsa: 10110017 Page 167/182



Pirsa: 10110017 Page 168/182



Pirsa: 10110017 Page 169/182



Pirsa: 10110017 Page 170/182



Pirsa: 10110017 Page 171/182



Pirsa: 10110017 Page 172/182



Pirsa: 10110017 Page 173/182



Pirsa: 10110017 Page 174/182



Pirsa: 10110017 Page 175/182



Pirsa: 10110017 Page 176/182



Pirsa: 10110017 Page 177/182



Pirsa: 10110017 Page 178/182



Pirsa: 10110017 Page 179/182



Pirsa: 10110017 Page 180/182



Pirsa: 10110017 Page 181/182



Pirsa: 10110017 Page 182/182



