Introduction

Main Work:
Théorie analytique de la chaleur
(The Analytic Theory of Heat)

* Any function of a variable, whether continuous or
discontinuous, can be expanded in a series of
sines of multiples of the variable (Incorrect)

* The concept of dimensional homogeneity in
equations

* Proposal of his partial differential equation for
conductive diffusion of heat

Jean Baptiste Joseph Fourier
(Marzist 1768 -May16th 1830)

French mathematician, physicist Discovery of the "greenhouse effect

Engineering Mathematics III



)= fooo[a( w)coswx + b(w)sinwx]dw. (1a)
a(w) = %ffooof(x) coswx dx, (1b)
b(w) == [ f(x) sinwx dx.

flx) = %fow{ﬁoof(f) [coswécos wx + sinwésinwx]|dé}dw

- jo : j_if(é)cosw(f _ x)déd




-

cos(A-B)=cosAcosB+sinAsinB

4= (P2 50 iw(§—x)
fo=2f | 1@

L
= — JO | r©etddo +

L p-io(E-2)
: dédw

1

= [ r@e-vagae

F@ =5 [ [ r@e e de(-au)

1
=

= f " F(®)em0C-Ddgde
0 — 00

1 r©etagiera




<4

g fO) =af, cw)edo c(w) = b [~ f(§)e " dsab=1/2n

co

Ooc(w)eiwxdw

f) =5

e




- o
\ 3 "
—y 4 1 £ 1 1 :
1 | B { B
L y |

3

) = 1% cw)erdo, O

21TV —©

R c(0) = [ f0e 9%, (2)

b F{f(0)} = f(w) = [ c(w)e i9¥dx,
P ()} = f) =— [T, fw)e'“*duw.




F{f0}=f@=]" e dx

0= ¥ 0 nt e AN 1 1 2a
ea|x|e la)xdx:'[ eaxe lwde‘FI eaxe za)xdx: . it - i -
p s 0 a—ilow a+iw a+ow




Flaf+bg}=aF{f}+bF{g}
- F{af+bgl=aF{f}+bF{g}

F{f™(x)} = (i0)*f ()




) =[5, - (E)aé.

| F{f + g} = f(@)§(w) and F{f §}=fg

F{f(x — @)} = e™39 f ()
FH{f(0 - )} = €49 f(x)




cu_=u,; u(x,0)= f(x) u,(x,0) = g(x)

 w(@,0)= f(@)

7 % .
7 ut(a)90) =au(xat) = g(a))

A Lo
- o’ u(w,t)) = yu(w, t)

2 VAN A
Fu(a), H+cto* u(w,t) =0
1

u(w,t) = A(w)cos caot + B(w) sin caot

g u(w,t) = —cwA(w)sin caor + caoB(w) cos cwt
t




A(@) = f (@)

 coB(w) = g(w)
: ;
g(w) sincot

 u(w,1) = f(w)coscar +
e @ c

:}(a)) COs cort = jA“(a))(e 42—e = %(} (w)e“™” + ]A[ (w)e™" ™)

FU[F (@) cos car] = %( Fx+et)+ F(x—c)

AN

- g(w) sincot _ g(w) sincwt




h@)=| g(s)ds

-

S

-"
L

D=8 g(w)=ioh@)

A\

w) sincwt e e 9 R S
8(®) ) el e S N e
0] C 21 —ic 2c

icot —icot 1 1

ol NG : o 1 % 1 pxte x—ct S 1 pxte
ik g(a))smca)t]_z—c(h(x+cz)—h(x—ct))_z—c(jo g(s)a's—j0 g(s)ds)—z—c j g(s)ds

1 1 px+e
() == (f (x=et)+ f (x+ )+~ | g(o)ds







~ Fo{f ()} = fs(w) = fooof(x)Sin(‘)XdX’

vy < oe iy
 EHfs)}=fx) = = fo fs(w) sin ox dw

I Folf (%)} = wfs(w) — f(0)

- F{f' (0} = ~wfc(w).
R0} = —0fe(0) - £(0).
 F{f"(0)} = —w’fs(w) + of (0)




. Example:

F{u'-u'}=F {0}

Flu"}=F{u'}

-’ }S+(0f0 :_a’}c(a’):a—j;s

fo=0 —w” JA‘s(a), 1) = % }S(w, = ]A”s(a), 0)exp(—w’t)
f (@0,0)=(2/7) [ ux,0)sin(@x)dx = 2/ 7) [~ P(x)sin(@x)dx = 2/ @m)[cos @—cos 2]
jA”s (w,1) = ]A‘s (w,0) exp(—a)zt) =2/ wr)[cos w—cos2w] exp(—a)zt)

f.(@.0)

uCet)= [ f (@.0)sin(@)dw = [ 2/ wn)(cos(@) ~cos (20) Jexp(-w’n)sin(wx)dew

v N - =
S g <
ha RS ST oy P



u(t) = j S(r)dr

1

u(t) = j S(r)dr > + 715(w)




TABLE 4.1 PROPERTIES OF THE FOURIER TRANSFORM

Property

Linearity
Right or left shift in time

Time scaling
Time reversal

Multiplication by a power of t

Multiplication by a complex exponential

Multiplication by sin wt
Multiplication by cos wt

Differentiation in the time domain

Integration

Convolution in the time domain

Multiplication in the time domain
Parseval’s theorem

Special case of Parseval’s theorem

Duality

Transform Pair/Property
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