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ComA
|z]<1
S oaz™ =T 2
nelo 1—=z
n_ n! n—k,k _ S~ (n\ k, n—k
(z+v) _kzoik!(n—k’)!x Y —kEO(k)x Y

n

exp(z) = ¥

neNg
. , z2n+1 . .
sin(z) == >, (—=1)" DT = —isinh(iz)
n€Ng

Zsin ={2€C:2z=km, ke€L}

cos(z) == > (71)"’% = cosh(iz)
n€ENg :

Zeos ={z€C:z=(k+3)mkeZ}

1
W =z~ w = 7 exp(iE2TEEN0) ) — oxp(Ljog(2))

[ swar= ["sawai [“s oo a

Def.: Wegint.
[, F(z)dz == [2(F(v(£)), 7(8))dt
Def.: Abl.

U CC, f diff.bar in zg : (%(zo))
[G)=1Ga) _ 13y LGotAD-f(z0)

A0 Az
Uz (20) + 1z (20) = vy(20) — duy(20)
CR-eq. <— f € H:

lim
z—zg 2720

Uy = vy
Uy = —vg

2u + aju =0

’ ZAf(u,v) =0
{8iv+8§v=0 Flw,v)
Def.: Potenzreihe/Taylor f(z) € H(DRry,(20))

&= anz—z0)"

neNg
f(/n/>(z0) n
= — (2= 20)
= n!
1
- 1 / lez (o 20)"
n€eNg 2mi Sy (2 = zo)™F

Laurent f(z) € H(A,, r(20))
Ar r(z0) = ann(zo;m, R) == {2z : 7 < |z — 20| < R}

f(z) = Z an(z —z0)" + Z by (z — 20)"
ne€ly nezX
= ch(z —2z0)"
nez
= _CGon + +w+c( )
P LR (z — z0) i

= P, (f,2) + G(2) € H(Dr(20))
Vz € D} (z0)
~cop i=resy f
(n = 0o ~ ess.sing.)
Def.: Konvergenzradius

— 1 — :
Ry = ———7 = lim |g=a |

lim suplan |
n— oo
1 c_
750 = limsup|(c_n)|7 = | =Gt |
n— 0o -n

Cauchy Thm.:
feEHWUs) = FFeC' F =f,yv€CY, (Usc)

7{7 f(z)dz=0

— /” f(z)dz = /y2 f(z)d=

~(b)

lim
n— 00

= /Yf(z)dz:F(z)

v(a)

~wF =fG@ =f = F-G=CeC

IAfISA\fI

[fI<M b
[ = [l
8 i

CIF: fe H — f™ eH,

(n) _ ”7'?{ f(2) d
£ (=) 2mi Jo (2 — zo)nH?! =
Liouville:
f é H(C) and bdd. (|f| < M € R) = f = const.
1
~ f=0

Generalized Liouville:

1£(2)] 12 0(l2") = fecCh
|z| =00
= |f(2)] < Csolzl” = feC[n

Fund. Thm. of Alg.:

¥V non-const. p € R[z],>1 has n roots € C counting
multiplicities ~ p(z) = an(z —w1) -+ (2 — wy)

Def.: lim.pt. zg of Q <=

F(zn)n € 2\ {20} : limz, = 2o

hence QN (D:>O(zo)) #0

Def.: ord. of zero zg of f € H

ord, f == min {n >0: f(")(ZO) # 0}

1

1) ord.,f = 00 = f(2) =0 Vz € D.(20)
2) ord.y f =n # oo = 3h € H(Dr(20)) :
£(2) = (= — 20)"h(2), h(z0) # 0

Thm.: princ. of analy. contin.

f € H(U.), Z inf. set w/lim. pt. 20 € Uec,20 ¢ Z
if f(z) =0Vz€Z = f=0

~Thm.: f € H(U.)

TFAE:

1) f(z) =0

2)3acUe: f(™(a)=0Vn >0

3) {z € U : f(z) = 0} has lim. pt. in U,
= Id. thm.: f,g € H(U. # 0)

TFAE:

Df=g

2) Ja € U, : f(™(a) = g™ (a) ¥n >0

3) {z € Uc: f(z) = g(z)} has lim. pt. in U,
Thm.: f,g € H(U.)

fg=0 = f=0Vvg=0

~ f,9 € H(Dr(20)):
re(f) = const. = f const.
re(f) =re(9) = f=g+ic,ceR
f € H(Dy(z0)) = f const.
|f| const = f const.
Def.: iso. sing. zg if: f € H(D)(z0))
remov. if f holom. ext. to D, (z0)
Riemann contin. thm.: f € H(U \ {z0})
TFAE: (remov. sing. if:)
1) f holom ext to U
2) f contin. 7 — 7
3) f bdd in D7 (z0)
4) lim (z — 20)f(2) =0

z—rz(

~~ Riemann thm. on remov. sing.:
f € HUN\A{z0}), f bdd in D} (z9) C U

—> zo removable singularity of f
Def.: ord. of pole zg of f € H(D} (z0))

ord. f :=min{n € N: (z — 20)" f(z) is bdd near zo}

(lim (z — 2z0)" f(2) € C)
z—zQ
1
TFAE:
1) f has pole of ord. m at zg
(i.e. (z — 20)™ f(2) bdd near zg)
2) g € H(Dr(20)) : g(20) # 0 and
f(2) = (2 = 20)" ™g(2) Vz € D, (20)
3) h € H(Dr(z0)) : h(z0) # 0 Vz € D} (z0)
h has zero of ord. m at zg
- £(2) = 7y ¥z € D} (20)
Thm.: res. pole ord. n at zg

— (3 )H (2 — 20)" £(2)

res = lim — | —
=of z—z9 (n — 1)! \dz

Lemma:
f,9 € H({z0}), g simple zero at zg
- g has simple pole at zp and

ey (1) = 2120

g 9’ (z0)

Def.: Meromorphic, f: U — C

1) Sy = {2 € U+ f(2) = so}(= £~ ({o0}))
has no lim. pt. in U

2) zp € Sy are poles of f

3) F e HU\ Sp)

— M) = {£: .9 € W), g %0}
M@ =Clz], (f=§)

Def.: ord. of zero/pole zg of f Z0 € M(U)
ord., f:=n € ZL:

1) zo not a pole of f (i.e.: f(z0) # o0)

= n > 0 is ord. of zero of f at zg

2) zo pole of f (i.e.: f(z0) = o)

= n < 0 is minus ord. of pole of f at z¢

ord.,f >0 = zo zero
~ qord,, f <0 = zo pole
ord,, f =0 = zo neither

Prop.: fZ0€ M(U),z0 €U

1) n = ord,yf <= h € H(Dr(20)) : h(zo) #0

and f(z) = (z — zo)"h(z)

2) OszO (fg9) = Oszof + Oszog

3) ord.,(f/g) = ord.y f — ord.yg

4) f+g#0 = ord.,(f+g) > min{ord., f,ord.,g}
Residue Formula:

.?{,:BD f(z)dz = 271 Z

w, (z0)ressy f

z0€SFND°
wmsf:Q)
W (20) = 5 j;'v z—lzo dz € Z
Arg. Princ.:
1 "(z
Ly ore,
27t Jy—ap f(2)
= Z ord. [+ Z ord., f
20€ZsND° z0€SFND°
'yﬁZf:@ 'yﬁSf:QJ
=#{2; D"} —#{S;nD°}
Picard Thm.:

f € H(D}(z0)), ess. sing. at zg
U:> IC\ f(D7(20))l <1

Casorati-Weierstrass:

= Vz € Ce >03w € D) (z): |z — f(w)| <e

Rouché’s Thm.: f,g € H(U)

D CU:|f(2)]>|g9(2)| Yz € 0D

- #Zf = #Zf+g on D°

Max. mod. princ.:

f € H(U.), non-const.

— Bro €Ut [£()] < 1£(20)] V2 € Us

i.e. f cannot attain max. in U, in part. if U. bdd.

and f € C°(U,;) = max|f(z)| = max |f(2)|
z€Ue z€0Uc

(1f(2)| £ |f(z0)| V2 € U. = f(2) = f(z0) konst.)

Def.: Homotop

Yo,71 : [a,b] = U :
Yo(a) = m(a) = o,

{%(b) =n®) =28

Yo ~u 1 = IH€C%:[0,1] X [a,b] = U :
H(0,t) = o(t),
H(L, 1) = 7(t)
H(s,a) = a,
H(s,b)=8 Vse€[0,1]

9 (0) = H(s, 1)

d
vt fa,b]

Def.: simply conn./wegzsmhgd. (~ 1 blob, no holes)
Use simply conn. <=

Jv der z1 & 22 verbindet & v; ~u,. v

Homotopy Thm.: f € H(U)

either

1)v1,v2 closed and v1 ~y 72

or

2) v1 ~u 2 w/ fixed endpoints

= f‘n fdz = f’vz fdz

Def.: Log., exp(log(z)) L2

Vz € C*3Log(z) = w = s +it, t = arg(w) € (=7, 7)
andere log: w + 2wik, k € Z

~ logu (z) = log(|z|) + iargu(2)
Princ. branch:

Log(z) = log(|2]) + iArg(2),

—_1)nt+1
5 D

nen

Arg(z) € (—m, w]

(z—=1)" Konv. fiir |z —1| <1

~> jeder weitere log: Log(z) + 2mik,k € Z
Log(z?) # 2Log(z), 2 = exp(a(logy (z) + 27ik))
Def.:

PV.. /]Rf(z)dz = lim ) f(z)dz

li
R— o0 -

P.V. =1 fir f gerade i.e. f(t) = f(—t)
MWS:
fe€HWU),Dr(z0) CU :

f(z0) = /01 f(zo0 + rexp(2mit))dt

= MW von f auf D, (zo)
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Fourier
1, teT Basel Problem.:

Xt =10, tgT FR: f(t) = (t — m)* t € [0, 2] gerade fortgesetat {f ‘Repy = C: /\f(t)ldt < oo}
Def.: Fund.Period., f : R — C ~ 3 7%2 = R
. neN —1
falls 3p & R: Dirichlet: F|]F
_ fec?, (I:=[-L,L]) 2L-period. . .
fit+p)=f@1) VtER linke & rechte Abl. ex. Vz el {f ‘R = C: /\f(w)|dw < oo}
. . 1 — FR von f auf I ist konv. R
p-period., p:periode von f, freq. von f: 5
kleinste Periode := Fundamentalperiode fe CO({t ctel)): Eigenschaften FT:
Def.: FR/trig.poly. ord. N f.g:R—C, f, f(™ abs. intbar:
N + Z (an cos (Tt) + b, sin <Tt)>
%) + Z (an cos (%t) + by, sin (%t)) neN ° Lirﬁaiitét’ Vo, B EA(C ;
n=1 f&C°{t:tel})ie. Sprungstelle to e I : (af + B9)(w) = af(w) + Bg(w)
von Fkt. € {sin %%t ,cos 2%t :n € N}, an,bn #0 e Verschiebung in t, a € R, T, f := f(t —a) :
FR lim f(¢) 4+ lim f(¢) 7 _ _—iwa}
Jm )+ lim, Tuf(w) = e f(w)
N
Z cnei%f’ Thm.. . Vﬂsc\h. inw, aAE R:
. iat — —
=N 7€ ([-L,L]) 2L-period. et f()(w) = flw—a)
snm linke & rechte Abl. ex. Vz € T
von Fkt. € {" T in ez}, en £0 — 3IFR F, beste & eind. Approx. von f, * Streckung, o € RWS «f(t) = flat):
o N nn FR hat kleinste Abst. YN i.e.: d(f,sn) = ||f — s Saf(w) =47 (2)
f(@) = 1£“OC ZN cne L Gibbs-Phinomen.: Uberschwinger an Sprungstellen
n=- ; NI N i 7r f = - = -t f -
o f) ~ 5 enet T svi= 3 cnet T o F=1E0 (= F D)
nez n=—N
Lemma: ON-Beziehung s Al . E:_I‘\Abl" neN L
m,n € 7Z ~ sup |f(t)—sn(t)| ~0.18% [ lim f(¢t)+ hm f(@) FO (W) = (iw)™ f(w)
te[—L,L] t—tg t~>t0
1 L mr, _,nm, 1 m=n pktw. konv. aber nicht glm./unif. konv. e Potenz, n € N:
o7, e Le "L dt = Thm.: T\ —nd™ §
2L 0 m#n tnf(t)(w) =i" 5w f(w)

trig. poly. ord. N das am besten 2m-period. Fkt. auf

Lemma: ON-Bezichung sin, cos( B2 t) [—m, w] approx. (kleinster quadr. error): sy der FR Def Integraltrafo

m,n € Ng EN(f — 27‘_ f_ ‘f(t)‘z _ﬁéNlc”‘th IX I Y f(ﬂ:)da:

fdef auf X, K: Kern der Int.trafo., def. auf X x Y

L 0, n#£m N Plancherel: (Etot unter FT erhalten)
/ cos (%t) cos (%t) dt =< L, n=m#0 = ﬁffﬂ-‘f(t)‘zdt_ % (3Q+n_EN(ai+bi)> f:R = C, f abs. intbar.
L ==
2L, n=m=0 E monoton abnehmend mit zunehmendem N 2 * 2
N = t)|“dt = / d
Bessel ineq.: 3 [cn|? < 5 ffw\f(t)\%lt _/le( )l R £ (@)]"dw
- 7L€Z
[ sin (520 )sin (B2 4) at {2 nEm | Bamewlids 3l = g [T 1/)Pd
-L o= m Amp.- & Phasenspektrum:
n > 0:
L
/ cos (%t) sin (%t) dt =0 VYn,m an cos nwt + by, sinnwt = A, cos(nwt + ¢n)
—L
b ,
= 4/a? + b2 cos <nwt + <7atan (—n> + {0’ an > 0))
an T, an <0
ao
co = —
2 wf(t)_—+ZA cos (nwt + ¢n)
1 2
_ . nen
cn = =(an — iby)
f ~+ {An }neny=Amp.spektrum, {$, } nen, =Phasenspektrum
Con = glan it (= en = lenle™ =) {Jex|brez, {arg(cr) brez)
Ap = Cp +Cop
bn = i(cn —c—n) Fourierkoeff. von f / FT:
f : Z — C, n — f(n) = (f,€n,1) = cn =
Thm.: Fourier-Koeff., f 2L-period. 2L fL f(&e —i T fdg
a nm H n
F@&) ~ 3+ Z (an cos (%£t) + bn sin (1)) Def.: f:R — C abs intbar: [,[f(t)|dt < oo
inm t Dirichlet FT:
nZE:Z éné fe C}?w (R) abs. intbar. (links & rechts Abl. ex.):
n=1: 1.Harm. od. Grundschwingung 0
n=m: m.Harm. od. (m-1).Oberschwingung fec:
’ = L (G [0 cae) e
t) = — — e "“tde ) e dw
— f(t) 75 ) \/ﬁ‘@f“) 3
an = — F(#) cos <Et) dt, n>0 fec®
L J_p L
1 rL . T
by = — f(t)sin ( —¢t)dt, n>0 @) = lim f(t) + lim £(t)
L J_p L 2 t—ty t~>t0
1 L _inmy
¢n =57 f(t)e L'dt, n€Z FT: | «— F(f)
f:R — C abs. intbar.
. f:R—=>R:
Def.: C*°-VR V der 2L-period. Fkt. f: R — C
f,gev: N 1 iwe
(F.9) = 5 [%, F(OgDat fl) = FNw) = —= A FE)e 8 e
(fr9) =0 = [, g orthog. ‘
1 i .
Il = VTR = (35 [71F(0)1%dt) ~ lim f(w)=0
Thm.: symm. |£(&)] = | F(€)e™*E| ~» int. wohldef. da f abs. intbar.
f 2L-period. | f(w)|= Gesamtenergie der Freq. w
FT 2n-Period. Fkt.:
f gerade <= f(t) = f(—t) (symm. bzgl. &)
) 1 fon .
= b, =0 Vn f(n) = 7/ ft)e ™™dt, nez
L 27 Jo
-2 t) i) dt, n>o0
"=/ F@)eos | e FT inv.: 7 1(f)
f:R — C, f abs. intbar.
f ungerade <= f(t) = —f(—t) (pkt.symm. bzgl. 0) | inv. von f:
= a, =0 Vn 1,2 - iw
, " FRHO = FEON = o= [ Faed
— f(t)sin <—t> dt, n>0
L/(-, Dlrlcl—get FT £(1)




Faltung
Def.: Faltung
f,9 : R — C abs. intbar.

(f * 9)(x) = / o — t)g(t)dt = / F(®)g(a — tyde
f, g verschwinden auf (—oo, 0) od. (—o0,0]:

r <0

(f * 9)(a) = N

{(f * g)(x 2 0),

(f*g)(wZO):/Rf(mft)g(t)dt

R B (IO

Ry
f(z—t)y=0vaz<t [*
e A T IO
0

Eigenschaften Faltung:
fig,h:R—C

o Kommutativitat:

(fxg)=(g*f)

o Assoziativitat:
(f*g)*h=fx(gxh)

e Distributivitat, «, 8 € C:
(af +Bg)*h=af xh+ Bg*h

e a €ER, T,(f)(x) = f(z — a):
(Taf)*g="Ta(f *g)

e FT der Faltung:

F(f *g) = V21 F(f)F(9)

e inv. FT der Faltung, f g abs. intbar.:
FUf+9) = =71 HF @

e FT des Prod., F(f),F(f),f g abs. intbar.:
F(f-g) = V2rF(f) * F(9)

. 1nv FT des Prod f7 , f - g abs. intbar.:
FGg) = AR F )

Integrals:

Yr =T'r + [-R, R]

=Dp + lim (-, ~¢] — 7. + [¢, R))

0{Dr NH}
lim (=R, —¢] + [=, R])

W[7R7R]
=vr —T'r+ lim .

e—0

H={2€C:%z >0}

I

Sz
H
I'r

e ~7e

L 1 %Z
—R —€ € R

x0 =0

Lemma:

fe H(DR(IO)),:L’O € R simple pole of
Ye = z0 + ce’, t € [0,7],e < R,im(ye) > 0

e—0

= lim / f(z)dz = mi - resq, f
Ye

Type 1:
P .
Q(I

[z], Q has no zeros on R:

P(z),Q(z) € C
degQ(w) > degP(x) + 2

P(z) , (R P(x) -
?{R 204~ L ame

= 2mi >

zoesfn{DRmrm}o
YRNSy=0

P(z)
T'np Q(2)

resz, f

dz

if
degQ = n,degP =m

on semi-circ I'gr, for large R:

1Q2)| > Cle|"

for some C, and:

PE| B _ gpmen
Q(2) R
P 1
~ / ﬁd <COR"™ " mR=Crprr—
g Q(2) fnmme
]
- [ B0 = n-m-1>0
I'r
(od:: n>m+1/n>m+2)
allg.:
P
R0 J[—R,—c]+[e, R) Q)
P
= lim ﬁdz
R—oo Jop Q()
P
~ lim PG e+ lim / “,
R— o0 (Z) Ye Q(Z)
= 273 Z reszo f
20€SyN{DRrNH}®
YRNS =0
+ i Z resag f
wgE€SFN{DRNE}®
V‘Rmsf=m
xg€R
Type 2:

27 P(cost,sint)
o Q(cost,sint)

P,Q € Cla],Q(z,y) # 0 for 2> +y? = 1 Vao,y € R
substitution on Dj:

it
zi=e
~ —dz = dt
eit 4 it
~> cost =
2
et
T2
eit _ o—it
~ssint = ~
21
1
= - ;
21
1 .
~ f(z)—dz = 2mi Z resz, f
8Dq 1z °
zpeSyND
'yRﬂSf

Type 3:
Same contour vr as Type 1
used for rational func. - sin(az), cos(az):

Pl)
r Q(z)

cos(ax)dx

P(2) jiaz

Qe °

?{ f(z)d=z

YR

f(z) =

— |eilxtiy)

i
€

.| 2€H <= im(2)>0
iz
e <

=

el /FR f(z)dz R

(je nachdem ob sin(az) od. cos(az) im urspriinglich
zu berechnendem Integral vorkommt am Schluss Real-
teil oder Imaginérteil nehmen unter Beriicksichtigung
vom Vorfaktor i beim Imaginarteil)

Random

Trig.:

: Ty —

sin(a + 2) = cc.)s(oz)

cos(a — %) = sin(a)

) _ efte”® _ 22n
cosh(z) = 2 = ZnENO Zn)t
z L2n+1

sinh(z) = % =Y neng GagTT

sin(a) sin(B) = (cos(a — B) — cos(a + B))

cos(a) cos(B) = & (cos(a — BB) + cos(a + B))
sin(a) cos(B8) = 1 (sin(a 4 B) + sin(a — B))

sin(a + 3) = sin a cos B + cos asin 3

cos(av + B) = cos acos B F sin asin 8

sin(a) + sin(B) = 2sin (aHﬂ) cos (agﬂ)

cos(a) + cos(B) = 2cos (”Jrﬂ) cos (%;B)

[ sin 6 cos 0 tan 6
0°/0 0 1 0
30° /w/6 | 1/2 | V/3/2 | 1/V3
45° / w/4 | V2/2 | V2/2 1
60° / /3 \/??/2 1/2 V3
90° / m/2 0
f(")( )= dnn e?” =a"e”

LecR(F(2) € H)dz e R

feH: | (2)| < auf C = {]z| = 1}, f/(0) = 1
= Ja€C: f(z)=z+aVzel
PBZ: e.g.:

Ansatz zu (z — ¢)% : (wfq) + (qu)z + (zfq)g

Da+E Fz4G
Ansatz zu (12 + 1)2 : (1211) + ﬁ
Quadratic Equation Formula:

—b+ Vb2 — 4ac

2= 2a
?R]f(&) =0, V¢ < [ ungerade und reellwertig
Sf(€) =0, V¢ <= f(—t) = f(?)

Integrale:

[ sin?(az)dz = 2 — L sin(2ax)

242 .
J sin(az) sin(bx)dz * zb S"‘Z((‘ff:s’”) — S”‘;{;ﬂt}ﬁw)
J cos?(az)dz = 2 + L sin(2ax)
ﬂ,2 2 31 r—bx 3 7 7
[ cos(ax) cos(bx)dx zv 5"'2((?7;;1) + sz((zf:;f;x)
sin(az) cos(az)dr = 5= sin?(ax
i do = 5 sin®
0.2 2 ~OS — ~0S
[ sin(ax) cos(bzx)dz z7 wj(zz, bl;I) wz((zitgx)
[ asin(az)dx = Ema(igf) Z cos(ax)
[z cos(ax)dx = °°S<Qm> + £ sin(az)

FT example:

70 = T ©) = 12

g(t) == f(=3t — 3) = e~ |=3t=3l
g(&) =7

JORE 3t _ 3)e-itE
9(§) = \/ﬁ/Rf( 3t — 3) dt

101 (43
=——— 1 f(s)e -3 ds

27w | — 3| R

1 e

- [ e s
= o 3 e s)e S

-51(5)

Laurent example:
f(z):m auf {z€C:1<|z| <3} =A13

PBZ. 1 (1 _ _1 — 1 (1r_1__ 1 _ 1
41 z—1 z+31 — 4q z 171 3 1 ==
Z =

3i
auf Aq 3 : <1

L] <1n|352

geom.Reihe
~ f(2)

_ i Z g1 . Z (=)™
o\ e rcre (33)n+1




Laplace

Laplace-Trafos.:

L [ﬁ(at cosh(at) — sinh(

at))] = rtayr
2

L [ 5= (at cosh(at) + sinh(at))] = m

e Verschiebung in t:

LIf(t = a)l(s) = e “*L[f](s)

e Verschiebung in s, a € C:

. VfGCO:

S 6@t = to) f(t) = f(to)

fiRSC:f()=0Vt<0
Def.: Heaviside-Fkt. H(t)

1, t>0
H(t):{o t<0

Lerch:

fi,f2 € €,01,02
L[f1](s) = L[f2](s) Vs : Te(s) > maz{o1,02}
= f1(t) = f2(t) Vt: f1, f2 € C°

o H(t)=["'_ d(s)ds

Inv. Laplace-Trafo.: £~}

~ X(a,b) = H(t—a) — H(t— b)
fZOVE<O~ f-H(t)=0Vt<O
Laplace-Trafo.: £

seC:
LUl = [ e ey
Ry
Thm.:
£ Raum von Fkt. f: R — C (Originalraum):
2 t—tg

1. f(t)=0Vt <0
2. 3o, M €R:|f(t)] < Met Vt >0

3. f e C®

pw. & limi f(t) ex. V Sprungstellen

t—tg
to € Ry (insb. to = 0T)

= L[fIVf € € auf {s € C: re(s) > o} (Halbebene)
wohldef. und kompl. analy. Fkt. der Var. s
~» lim  L[f](s) =0
re(s)—oo
Def.: Wachstumskoeff.
o' >0 et < et ,
If(1)] < Ce” = |f(t)| < Ce”?
das kleinste oy :
[f(t)] < Ce’" Vo; < o heisst Wachstumskoeff.
(om =0)
Eigenschaften Laplace-Trafo.:
feé&:

e Linearitat, f,g € &, a,5 € C:
Llof + Bgl(s) = aL[f](s) + BLIg](s)

f € &, o5, Laplace-Trafo F(s), Bc(y) = c+iy,y €
(—o00,00) Pfad :
t € (0,00) von f:

c > oy bel, V Stetigkeitsstellen

ft) = L e F(s)ds

T o2mi Jg,

fiir Unstetigkeitsstellen to € (0, 00) :

1 .
lim F(t) 4 lim F(t) | = 7/ e*'F(s)ds
t~>t3’ 27 J g,

lim F V(¢
t—0t f ( )

f(t L 5
2 S L™t F(B))(s) = LIf(s — )
" b, Rs >0 o Ahnlichkeit, a € Ry,S.f(t) = f(at):
sin(at) ﬁ, RNs >0 L[Safl(s) = ¢ LIfI(Z)
cos(at) s2+a?’ %s >0 e Laplace-Trafo. Abl., f' € &, f(t) € C° fir
eat ﬁ, Rs > a t > 0:
et sin(bt —b - Rs>a
ke e L[f')(s) = sLf1(s) = lim_f(1)
e cos(bt) (S*Z)ﬁ7 Rs > a t—o0t
et G s > P f M e Y e Vi 0
af(t) +bg(t) aﬁ[f](:) + bL[g](s) LIF™(s) = s L[f](s) — s" ! lim (1) = "% dim f(8) — .~
tf(t) — 45 L[f](s) t—0 t—0
t" f(t) (=1 nddT:L L[f1(s) =s"L[f](s) — Z snTITk limJr f(k)(t)
f(¢) sLIf1(s) — £(0) keNg<n—1 =0
() s°L[f1(s) — sf(0) — f'(0) FecO{oty 1 24
(4 n n— n— (n—1)
e F(t) LIf(s — a) = sULfI(s) = s"Tf(0) =TT (0) = — f (0)
Jo f(r)g(t — 1) dr LIf1(s) - £[g)(s) =s"LIflts) = Y. ST R0
1. o % kENg<n—1
a as
., — L 1
Lzte (: (as+1)2 e Abl. der Laplace-Trafo., n € Ng:
R n
l-e o e aw (LID(s) = (=)™ L™ F())(s)
1 - _ - 1
ab (16 . c ) CERRRICEERY o L[fEF(r)ar] (s) = LLIf1(s)
——t‘e a —_—
(12a_3 e (“:rl)g e o5 Wachstumskoeff. von f, z > oy:
e _Gia)? L[LL] (@ + i) = [2577 LUf(r)dr
sin(at + <p) ssm(<p2)-:a§os(¢) t z+iy
cos(at + ¢) eosley e nla) o T >0, fT-period. Fkt. (f(++T) = f(t)) Vt > 0,
sin2 (at) e s€C:re(s)>0:
ELEZPL) LIf(s) = 7= Jo e "M f(t)dt
cos? (at) £t 2+2"’ >
s(s2+4a2)
e bt sin(at) . e Faltungssatz, f,g € &:
T cos(at s £(f » o] = £If1£[o]
bt - tt B sin g +a cos @ a € R:
e” "' sin(at + ) : 1,()5+b)2+a2~ LI3(t — a)](s) = e—a*
oon(at 1y) | (e game
tsin(at) (92;::2)2 Dirac-¢:
t cos(at) (52_,'_2(12)22 5e(t) = S x(ey (1)
t% sin(at) 2a (§§+;g)3 2e
t? cos(at) 2 (s;:r?;a;)sg 8(t) = lim 3¢ (t)
sinh(at) gz Rs > al Eigenschaften-§(t):
cosh(at) =", Rs > |al
5= sinh(at) (5275(12)2 o [pd(t)dt =1
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