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Parwalne dvfesenwalne enoobe ( PDE )

Danninja malaga : Numerous resits drfernwalnreuwbr
whiten nastapujo porwakw adverb what we
nevdwme apeunenlprvhe .

2-andmade was bodo preclusion tonearm PDE

drugoya reda , lwphvoplas-nemzaprs.hn-
bat :

a?g¥+b%¥+ + c + d ?_? + e?¥+fu=Q

£ vsievunjem euwbeisoemvshalvrnrfunhcopiucx.tl
ma obmooju vnriwnw (✗ it) ob dumb
aodetmh in rebmh poguph .

Otuoodnur : Parcoahu

vdwdeoznoohurzuporeboiudekswaalaijedelo.tl/--0¥ I Utx =
M

Its✗ I
Uxx = Ñ¥



Dobiuno : a man + b Nxt + Cutt +dux tent +fU=Q

Lineume PDE Madelinev na In hategorge

glede nu undreamt dvohwnwrucnte D= bi - Hae :

• Hiperbulvdne enoobe . (D > o) :

Talebme euoobeopvsuppioasvvnoodma.me
hauservulture pause , tu se ne nnnnjapi
prob staevanarneuru stmjm .

Tahsina euodba

go vectoring enodba.lu oprsyos-irjeiy.ee valor

3¥ = 01¥ + flat)

Utt = d U✗ ✗ t f G-A)

• Porabalvdne euoohe (D=0) :

Tabineeuoobeoposujejooooovurodwmedisrpceh-mepwcese.luvodvjov nvuovesnr stage .
Primer

tahsneeuwbepdufunjc.hu enodba :

0¥ =D 0¥ + gl✗ it) 07 . It =D Uxx + flat)



• Elop Home enoobe (Dco) :
Tabone enodbe oprsujejo sosterner roomouesmh
uh stacoanonuh stumph , mphune vertu pa
so novodnrtuhine ,

da mhwmtingie
euergrjo Sistema .

Primer tahsneeuoobe

je Poissonover euodba .

Dan = 0¥, +3¥ = flay)
rlxx + Uyy = fix it)

2-a noo gbj :
5- inca

,
RMF

, poglovje 9
.

- Plesteujah , Rat . und v numendue met, poglouje 13 .
- Nobre , MAFI

, poglvvje 5.
- tuhryseh , Uvodv numendue netvde , pugl. 7.4 .

Opamba : Mi se bueno ubwrjuli 2- v8uranium
hoperbalodnwh in pasubulvdmih PDE .



Difntijsha euwba - prvujanje toplate
Obnwnovujmr sirjenp toplate v AD plaster 2-

debelrnr L l to pamew , da prostate4 ddnaentfah
plant tahr ratsetña , da ve uptime ma praful), npr .
stena uehhe sale

Gostutv toplutmhn-nwwrrpbv.to, tu for
menwww.wm-ozmoohwr -2 g. Temperature
1-( ✗ it) me rutlvduh mestvh plank voehbnostr
od dosa dalooa dofuorjahaeuooba :

3¥ =D 3¥ +¥'
; o ⇐

✗ ← L
Scp

I
D= §-ep

D= speedfiona pevodnast
I = gastrula
Cp = spewfrdua Toplata

Da bo seater Tvdnvdulvoena murmur
movesti de zode.tw pogaj , lw dulooa

temperatureno profit v6 oosu to in
pabna poepya ,

he dalooata temperature
plain na rubovwh pw ✗ =o in + =L :



1- ( ✗ it = 0 ) = glx) ← tweetin pogaj
(sumo en , her 1. odwd n dosa )

1- ( ✗ = 0 , t) = fact) Dirchletvru nebnu

1- ( +=L , t)
= fz (t) } poppa

T ^

y
1-6- it)

,

.
.

? -

-

-

* felt) =T,

T
.
= f.↳ •

T
.

• • '

✗

Konstantin mbm pogaji :

Ee ieuawv hausluntne rubme pogge : felt )=Tn
in fact)=T, = burst. , patens uvedlinr ldnecemr
transformveyei slx) s hater moi problem
provedemo ma problem s hamagenwmw
Dirdiletovonw rabmomr poggi :



1- ( ✗ it) = T
'G-it ) + sG)

= T
'
( ✗ it ) + (Tn + T- ×)
IF

Kerridge : 2¥ = 25¥ + o (Modum)od dam

23¥ = 25¥ + 0 ( te leucomafanhaja x )
moi problem dabs obhhr :

3¥
'

=D 3¥
'

+5¥ ; o ⇐
✗ ← L

,

T
'

( ✗ it :o) = glx) - SH)
T ( ✗ = 0 , t) = 0

1- 6-=L , t) = o } Hamogena Dirdletam
robna pvgaja .

Da se ognuno IIor 2- emotional uvedunr

bntdorueentojshe opeureulpluhe : G
,
T in UCG, -4

✗ = { . L ,
ok { E l

t = I. to , o ←I← 1

↳ It brown Oas inkgrowje .



T
'
= U . To ← Itbruna shala

.
-1-0 npr

dulodeua it stowananh

poynter .Dobimo :
"

D '

To on
a,

=
-É 3¥ + f. ToL2

"
Q

¥E = D
' 3¥ + Q (3) , 04<-1

Ulb , 2=0 ) = Yes -L) - Al sit )
= g. (g)-

.

Ul } =0 , 2) = 0

U 14=1 , E) = o

Tako peprsunodofutdjc.hr woohoo pwpudufoormi
tooetnwmw in robnvmrpogajit-elrmosedcy.msito numenduo !

Postopaiuv maenahnoorn.ba/-pwNDE.Upombimrdoferundnrmetodv
, t.j. PDE oprehormlrumr

s notum arm dvferunoruh enoob .



Ravrwmv Exit ) = [ 0,7+[0/1] netdehkrer
ma ehrwdvstuntmrsnreto N took r ✗ in

M took vt :

aktivne toole
.

- /
"

=p
• • • • • • • •

g-
•suture

ton, • o o • • • • • •

• 0 so • • • • • •

• • • • • • • • • M / palj )
• • ⑥ • •

yy
@ • • •

to • • • • a • • • •
zodefmetodhe
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.
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"

Dishntrtowp r t in ✗ stupvdanv 2- :

k=o
m

h = ×M-,

Patens mlja : ti = ik ; i=o, . . . . .

.
M

✗ j=jh i j=q - . . .IN



Vneduaatv

funhwpvn-bmnh-toohahoi-moornnrhat.nl/-j,ti)--Uij
IT

Oosarw knyieuw
indelis indelis

.

2-ooe.tw in robur poggi :

Ulxj , to ) = Uoj = g' 4- j) ; j=o, . . . -114

u( ✗ • , ti ) = Mio = 0 } ; i
= 0

,
. . . . it

Ulxiy
,
ti ) = Him = 0

Ehsplvwtma sheena : IFTCS)
b-asounv odvod aprahsrmrrumr 2- enoshunter

dofcoeuar , drugs odvod perhaps pas
simehvdwr dvferencv :

0%+1;j=
Mi"i[ Mii + 01h)

← ?
3M¥ /

g.
= Uiitn - 2Uij + Uij-n

hz
+ 01h2)



Dobhuw :

Mimi - Uij
u

=D Mi in
-Mii + Uij" + Qij 1. k42

up *

Uitnj = Uij + luiitn -2 Uij + Uij-a) + k Qij +04+42)
Tahu nrlumamo Ohne ab i = 0,1, . . . . . IM

nasledvjem 0am enegu per enega ! j --1 , . . . . . . . . , N- I

Dobilv saw sheena , hater it vrednu5hr funhvpo
pw dunlin 0am i ltrodunamrvrednosh.ch

naslediyein (ite) . Shermer grufidwr panatonhmr :
• Min j

K

•••
ʰ

•
"

••

Uijn Uij Nipa

Metvda murder en horah room naprej s
sinuetwdno difranco , tatu ji oedema:
toward - Time , Centered -Space (FTCS )
metvda .



Stabilnoat mettle :

Hihustnapedovuya metvde room go udwour
oduehkah.to p . ta mujhe p metvdn priori
mapnediye , +a pnenehhe p pa je metvdn neotabdlna .
Spammimer se , tvdv ehoplvatma Eulerpwn
metvdu je bila nestnbolnu

,
Oe p bil bank

pwvehh , tu je no poison analogue .

2-hate se , du se du renter homogene dvferendne
enwbe ⊕ lg=o ) tapisihr v obhhw :

uij =

" I ' °ᵗʰʰtwhdrsh.ehsayocnh-upmnil.TL#)Y.nhniYjI-,
" = " \

vwefiwentnrutirya

t.EE
Fourierism transforming .

Unter je smwselnr

mouigvraniyena , saj vwijih frehruna hat
jetwh ve murmur aprsutrv own done

dvehrtrtoujohe shame .
Glej : Egan 2-ahnipieh ,

Vvodv numendue mink ,
Str

. 108
.



Prepvoojino se , da ptv res resister enoobe :

Mimi =
É cult - 4pm I:*,))

""

mini,%
k= 1

Uij + ptdijtn - 2Uij +Uij - a) =É
'

cult - 4pmui(%¥))i•
k = 1

from ¥+7 + pmin-t-2pmcie-E-i-pmw.ci#+I
Po advwjshrh itrehrh :pñ÷as÷,+pÉ%÷mn"¥

,
Po adoajowhininh :

pzkÉEas"¥. -pasi:nw:÷,

= cut -4pmuik.in#inimi::-.k--
I

f. It 2pm 7¥, - 2ps ]
-

÷÷;;;":÷i⇒÷⇒
=
É cult - 4pm I:¥" mini,1¥ g. e.dk= I



Da bo renter angina ,
ka ope i →

•
,

mom ueljatv :
1- "psy¥÷⇒) ≤ 1

BEPuguj ba itpulnjen , her bo : 1 - up ≥ - 1 ,

od trader dabimru , da mom ueljatr p ≤ I •

Velja , da p optimalna itbhm parametric
p = 1- . Za dohat gbj Plestenfah , Randy 'm
wood or numendue mettle ,

Str . 359
.



Dinehtnr shiner ta mommy vrednostv

funhwje 2- masledyegu oaoovnega minya :

Uitnj = Uij + p (Uiitn -2 Uij + Uij-a) + k Qij
hahha formalin 2-apiseinvv matron obbhi :

Mitu Nim

""" " J
"""

Ñiti =\ ; I
Ñi =\ '

;
'
'

= °
' " " " . _ .

i.
:

mi
Mitt , N- 1

Pr#Olm

ltpushhno, her
Mitt ,o = Nite ,µ = 0 .

Dubuc

.gg?#tteenahamakhahut.adgw)U-i+n--Ui+p
. / ° ^ -2

.?
'

;

+ ¥



Turf Tunperutvrmi profit obnoslednpm 0am

¢+4k dalnhnr A profile ob 4h) po
formula :

Ñi+ , = ( K + pA) Ni + KQT ; MT = g-(F)
Pobnu papyri sta shortie u A. tooetw pogey

lmpliwtna shema ( BTCS ) :

Pudabno hat pw NDE se stubilnostdufnendwh
sheen to PDE Hbuljsa , de upurubdmrimphioitnr
sheena

,
hi ju dubhmu tahr

,
du 2 . udvod

pohnyunnrhnamrpwt-n.tn)k :

Uitnj = Uij + p(Ui+yj+ , -2min j + Him;-) + k Qij +04+42)
←

Podabno hatpejenwbvpneprsemcro.mu/-wdnrobloho
:

Iii , - p -Artin = Mi + Ñik

(k - p A) Ñ+ , = Ui+¥Ñ_→



Dobim BÑi+ , = Ñ+¥Q
Tempeoutvrnw profit obnaslednjun 0am dahrrmn
tahr

,
da neoinnu ldnecuw siskin enoob

, npr
2- LU ub SUD

rutcepam .

Pnednost mettle ie, da bannergin to woah p .
To parvenu ,

du luhhu ddumr ueoje bombe
,

a marina u vsahem hoouhu sorts sister .
her je mutnha B toidiaganalna , ie aroma
2-ahternuetvsfecwja 01N)

.

Grufidrw skewer pads townee hat :

Within * in .it '

k

• vii.

Zandi nooinu rodunagci metvdu divergence :

Bach word - Time Centered -Spire uh BTCS
.



Crank - Nicolsonom shema :

5ebuljseni-uttutepadabdmr.de H uomo
2. odwda per + vienneau poopedje FTCS in BTCS
Shem :

Niti
,
= Uij +P-zfki-yii-n-2uitnjttlii-ij-ntui.jtn-2uijtuij-if.lt

k Qij + 01k
' +42)

Tudo tu shemopnepviemuvma-tndrwobb.hr :

¥Ñi+ ,
=

¥¥AY-062+42)
Tudo ta metvdn ie iuipluwtnu in Tempemtvrnw
profit ob nasledujem 0am dalvoinurtuku

,
du

refiner ldueamr sustain :

BÑi+ , = b-

Tudo tu metoda bannergum see isak p , dodataa

prednustpajetu , da p nupahu 01k ' th ') ,
za red uelebustn je body'sa v e-one

,
into

lahhr delamar se veoje karate !



shematslwpwkas-C.tl. shane :

Uitiij- n Mita,j Within
• ⑧ •

• • •

ui.in Vij Hiiiii



Iqbal : Hamirpur plast ohlajeuo ma temperature
T=0 toonever

obooout-ocpeh-izyrelnomupnrrrtgaoh-e-to.gl/---{
^ i °"5≤ ✗ ≤ o.gs

0 ; nicer

2-ooetnw pogey : glx) = 0

Robnu
pucpyu : felt) - fit) =0

T ^

yrdnrtela .

Konow tmpenetornw

:

2-ooetnwtempemtvrnw
profit



Nadiya : Paosoi tmpeoatvrnw praful plaster , bo
Hua mu taocthn pound temperature 0,
le ma intervale + c- [ 0.2, 0.4] ima

temperature To = 1 .
- zooetmr profit

profit detnehaj dosa.

>
✗

2-ooetnw pugaj :
1 10.2 ≤✗ ≤ 0.4

(× ,
o) = Y =\ 0 ; nicer

Dubna pogaja : f. (t) = felt) = 0 .



Valour,a euooba :

Obwunovulo bauer whomp shrine didErnie L,
mu hutero me deleipjr mature teenaged role , upr .
vplwv Tete 2-anemarrrnr

. Gibanyo tuhine shrine
dulvoq homogeny veelouna enwba oblrhe :

¥ = i %⇒ ; ◦≤ ✗ ≤ L ,

↑
Hibost puhejooih valor ma straw .Ula -4 ie oduh

Struve mu Mestre ✗
ob oaout .

s pwpudapooimw tooetnwmw in nebnwmw pugego .
her veuoobdnust-opu-2.odvodp.ie 0am ,

monomer

poleytooetnegu odwhu shame maestro Tudo
zooetnnbihuotvvsalwtoolwsbane.NU
nebuwh proneterminer Dirchletoue sabre pvgeye :

U ( ✗ ,
-1=0) = f ◦ (x)

°# (✗ it :o) = g. (×, }
£wetⁿi

pogey;

µ (+⇒it ) = % Robnu pugafa .UH=L ,t) = gn (t)



2-a hutje referring uuedomr move spenuljvhe :
✗ = { - L i 4 c- 10 , 1)

I = c. To ; I
C- [ 011] ,

ie To does integrate .↑

Neh Abramo Oas . Lubke je
Kroos integmaje .

Dubliner :
≈
a

3¥ = T◦-%÷ ; ◦ ≤ { ≤ i

Ul } , 2=0) = folk-4

0*(4,1--0) = f. ( hic)
Mlk -0, e) = got -To)
V14 --1 , e) = gnle.to)

Opamba : Ee W itbrub To = E- i patan
a = 1 . 2-webinar se tape parunhce .
Paw I puttin me gre

do I
.



Tudo tu neieveuyo te PDE bono uporabslv
metodo bunowh Dufrene . Taha but pwdrfuoiji
nennwmo 6- it) ddohutrtinuncr 2-ehwdrstantnrmnet-otwh.tl

+ men Abernon M took
,
w

t smew pa
M took

.

Vehkustrkorakor stu :

h =É , k =
◦
M

Draga odvudu pohmju in 0am apruhsrmdrunr
s siruetndmhnu doferencaina :

3¥;j=
iÉ + 04)

K2

↑ios
wya

73M¥
,

=
Mii" - 2Uij + Nii- n + 0142)

42

Difennwuluo enoobo luhlw patan pupreiemo
v sister dufemnonih enoob

.



Niti
,j
- 2mij + Hi- "j.cz Mi.in -2mij +Hi.i- i + 0/42+4)

42

Mit nj = 2mi.j
- Ui- ij 1- (F)µ i. jti -2 Uij + Ui, i- i]

"v2
Zandi tegn Olena te shame me

↓ museum wastown theatre matter !
Nita

,j = 2mij - Ui- i.j t r
' [Ni , Iti - 2 Uij +Ui , j - n ]

j = 1 ,
2 , 3 , - - - - -

Mi , ° = Gio ⇐ 0 ) -

j = 1 , . . _ . _

,
M - 1

Mine = gin (= 0 )
Thinahgi !

Shemutslw pnhut sheene :

@Nita ,j
K

F-• Mi
, it ,Mi

, i- i Uij
k

• ni- a.j



Kaj patodetnw pogoj in odurihpw i
-
- o ?

N ( 0 , ×) → Monje = faft ;) ; I = on , _ . .
.

. *

02-1-10, ×)→ MITI +014 = fix ;)
?⇒ M^i_aY0 + Old) = fit;) -_ fnj

2-a opmhsrmoujo tooetnega odvoda nejeupombdmr
ainnlwduo doferenca , a ma pmw pugbdse the ,
du je ne monomer , suj nrhnamo M

- nj .
A to

mines .
2-ooe.tw odvoduspeimrshcunbdnhrnnr 7

no50 vulvuno euodbo v took i=o :

Nuj = 2Uo.j-U-n.jtrklaji-n-2uojttlo.in ] /: 2
↓
Ta Olen iarutdrnr 2- todetnrhn

udvodclmitmT-ewunssimehdurdvferenca.nl
- n,j = Maj

- 2h - fnj



Dobeimo :

Maj = Maj + ⇐ [Main - 2U◦j +Haiti] + kfnj

j = 1,2 , _ . . . ,N-1

V primumnas-emalogenelgai.fi/-)--0oNmmnfaj--0.Patem:Ua.j--Uij+ ¥ [Main -2 Uoj +Uoijti]

Sedaj 2-mama b-nrkorutv use bunk room :

tn :

tm • • • • • • • • or Hanagan Dirchlekw
rabwprgaj⑥ ⑨ • ⑨ @ & • • •

• @ • • • • • • ⑨

⑨ @ • • • • • • @

: : : : : : : :
"""

• • • • • • • • 2-odetwpoguj-odrod

• • • • • • • • oaoetmipogaj-
ti • • •• • or • • • •

dtwh
.

M §
, . . . a. g. . • a. g. . &

✗ ie



kumentvr : Dobrev mnrehsplvwtnr sheena
2-4 referring vulovne PDE. b-hate
se

,
da p matodu stabdlua 2-a

r ≤ i

Cqlej : Plestenjah , RUMM , sht . 368 .



2-gledi-0paiujsh-ipdevuhvayo.tw se rezpastorw
re strum

,
tu je ma end strain toga

nepeta , drogo bank pa sdnusnr mbas

fnlnunca w '

ulat) -_ sinlwt)
✗

tooetma pogaja : fold = o lzvoetnw odwh)

fnlx) = 0 ( tooetmu lwbust)

Robnu pogapi : go.lt) = sin (wt)

g. (t)
= 0

stojeoevulovayopwoahyemrledaj.br br
L = § '

M ; M = 112,3, 4 .
. . -

J = 2¥

w =2T = 2¥M = 1T€
"

n



Malaga : Oputuj rnhayo stone , bwana

nutooethutnkatnocebbohrz-vrkampwx-o.ua
.
Fnooetna hrbustje

poured 0
.

Uloit)

tooetnw pvgaj : a- - - - - - • - - - - - - - -

#, ,

;,
, , , ,

;
,

÷
I. del :
f=kt to i

o
fcx)=h✗ + m

1=4.2-5 0 = h + u

1 = b.¥ - k =
-3- k

k = Iz k = -5-3 , M
= §

Turf: Ex ;o≤ ✗ ≤ ¥

f.G) =/Eh - ×) ;¥≤ ✗ ≤ n

0 ; Nor



fat ×) = 0 ( 2-odetma What je o)

Robin poggi : strum je siuuetoronr upetu . Ha
obeh strands mega hcuuogen DisableFor
robin pogaj :

go A)
= o

ga G)
= 0

.

Sedaj iwiamo use
,
da 2- ehoplvwtnrdvferendnr

shema winner must drfesenadalnreuooba in
newsdemo :

- haben je asour path odwha

shrine .

- hater r npldva ma miter

-
haha upldvu drsbetrtoopi v
Preston in 0am

.

;


