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LECTURE1 Review of prerequisiteconcepts.

orec

Syllabus

. Introduction :

1 a test and Laplace equation.

Midhean 1 ?

-1 CoMethod: Separation Ivanishes.

kidtena a wave equation

2 Method, Fourier secies.

→ Final: Highen dinensions and Fourientransform .

Ccumulative ).

Example ofa PDE: xx( g)=0. (usalt.): fru(so))).

Stention? u

to thank first of the ODE 9"(x)= 0 f(x) = c.x +Co.

Analoganoly, 1 (cura constants )

axx( g)=0 a(as)= calg)x+22(g)

Moral: In Poe the solutions have undetermined functions

playing the role of the constants in Ode .

L conditionswill be needed to find those functions .

. Itis clear that to solve PDEs,we need to know how to

sche odes.

.



• Review of odes

1) Separable Odes: u (x)= f(x) g(a) fa given functions sugo

shations de la gasgas- Joh u gode +c

Exemple: y'(a)= xge}

1 yco)= 1 s

x -2

Thus,y(t)= 222 ycosto

Exemple: u!(b)+(4(41)cos(()=0

see the run costo deto any=-35(4)+C asula)=

C

 -2



2) Linean Odes (very important for this cowse ).

RS: .

2.1) 1st order linear ODES

2.1.1) With constant coefficients: |u'(x)+ bu(t)=L(+)||(GER)

Solention:

Let's do first a particular exemple : a'(x) +24(t)= 0 .

Multiply to the integration Sala (2*

etu'-20*u(x)= 0 and notice that

era(a)+2 *2(a)=1 an(eu(a) therefore theequation is

reduced to

- (2 4(a)= 0 a eu(a)=c u (t)=ce2

- Gereal case : a'(s)+bu(a) =h(G ).

Use the integration factor ebt

che cila)+betu(t)= (ehtu(a))= ebth(x)=

- ebu ala)=(b holds +Co

ut)= ebeJebeholds tettelN

x



2 .1.2

2.1.2) Cecal coefficients: u!(G)+P(G)4(x)= g(x).

"Some" methodi multiply by explode

Speciale ale nada CDaCa)= (apodeaco)= sind gegen

uw =e fersen(s pandey code +c )|

•Exemple: u'G)+ ua)=* }

" (1)= 1

xu(a)+u(a)= (xu(a)= x m xu(a)= x +c

o u (x ) = 222 22 2 (a) = + (x + 2 ) .

4(1)=1= 1 te ao c=2 s .



2.3)and rola lice odes

Wewill only considen hongeons noeswith constant coefficiels

in this case , u"(t)=bulle)+au(a)= of (GER)

Solution. We study the roots of the characteristic polynomial

-621646

r +brtc = o or=

Thee cases:

Two real and distract manders :rura . Then ,

u(a) = c.ex + capat

Two complex roots(conjugares : real pont the

imaginary pool AC-(

Desting a heal the solutionis

(x) = e os (e.cos(wa) & easin(wa) .

o Two real reported roots: rare= 1/2

Solection: u(t)=e,et taxe



Example: ""(+)- 9h(x)= 0)

a(o)=2

ul(o) = - 1

Seli r-9 =0or=#3 wu(x)= e,et + caest .

Initial data e (o)= 0,+42=2

- aco)=(30,8%-30%*)|=35. 36.=-1}

x = 0

C.+c2 = 2 l

s 32

 . fc. = 5 c, = =

1

30, -3c2 = - 11 c2 = 2

- 30,-3caa-il reas o n

Remark : The solution ce also be written as

u(x ) = co cash(3x) + Ca sah(3x), sice they spentthe same

recta space of

cosh(t)= é ter | fuctious

sch()= ese

 cash(o)=1,

to (cash(x)) = sinh(a) cosht(a)- sih?(x) = 1 , sch (o)= 0 .

(suih(x)) = cosh (a)

Loshlab



• Review of veda calculas

In oder we have functions of one variable and its denivatives,

In PDEs we have functions of several variades and its partial

derivatives.

Let Slaugue),

* Gradient of = ( St.Jo.Jo).

- Directional denivative : Da d = of. ü = logllalcaso

B (with lal= 0

i = of is the direction inwhich of increases

fastest (o=oas cos8=1).

odaplacion : Of= fxx + Joo +Saz

• Divergence. If we have a veda field F(x,y,z)= (J.(5,8)JaE.,.).15=24),

the dio F= 0. F = bxfi + dy Ja + Ja fa .

A cortice divergence means there is a source for the flow of t.

Exemple : gy)= x+3 - Of(xs)= (2+,23)

ang og goggle nog= of = 2 +2 =400 .

is coo=1



A natural way of understanding the divegace ofa fieldas

sources and sinks as though the "devergence theorem

Divergece Theoremi ter rar a bounded region , or a smooth

boundary and acedar field inthis. Then,

ar

Flux of Ěthrough

the Cocadoro

( n = unit outward normal sector to dr ) .

 Ěthough the

Example

S F(t,0)= (t.2,8). Compute the flax of

mit spleece.

OF

se llen - dis E = S w

= ist= $ 3 =3.Bl(andtale)=342/24h.

anit ball

- Rementer integrationbyputs .Idg= sol -1 ss.

Spagi(sq)= Sign By -

- Iggy= fal"= g+5 3g (rouage).



esial

holds

 see

-The Ligherdimesimal version of integration by peitsalso

sogafogz- og og (m )

Remark: We will usethe simple sszembel for all integrals.

hom ewor

Co will a


