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I, — 0 da n— oo eftersom integrand < % for |z| = R— 0.

Figur 2.



(fig2) ger bidrag

™ ™ ™

sin [7r (n + % + 1y)] sin [7r (n + %)] cos(iy) + cos [71' (n + %)] sin(iy) (—1)™cos(iy)

.
(—1)"coshy

= |integranden| < %, |z| = o0
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Figur 3.
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anvind 24+ a*= (2 — 21) (2 — 22) (2 — 23) (2 — 24).

2 = €em/t.g

2o = —2z1

z3 = —21
— *

Z4 = 21
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sin(—7z1) (—z1—2z1)(—2z1+27)(— 21— 27)  sin(wzf) (2f — z1) (27 + 27) (27 + z1)

~ |1 L1 o 1 1 _
o osin(ma) (22 (F-24%)  2z2(ef—217) | sin(mal) [225(217 - 20)  228(ef7—2D))

T 1 1 ] T [ — 21 sin(7 27) 21 sin(w z1) ]_

22— 22| zsin(mz) + 23 sin(m 2}) ~ 2ia? |z1)? [sin(m z1)|2 * |z1|? |sin(7 21) |2

_ 7 Re[—iz sin(m 21)]
T et [sin(wz)[?

zsin(nz) = (z +1iy) sin(re + iry) = (x +1iy) [sin(7z) cos(iny) + cos(wz) sin(iry)] =
= (z +iy)[sin(7z) cosh(my) +icos(mz) sinh(my)] =
=z sin(nz) cosh(my) — y cos(nz) sinh(zy) + iz cos(nz) sinh(7y) + iy sin(wz) cosh(wy)

g T cos(mz) sinh(my) + y sin(nz) cosh(my)
" a* sin?(wx) cosh?(my) + cos?(7x) sinh?(7y)

dar x:Rezlza/\/i och y:Imzlza/\/i.

T COS(%) Sinh(%) +sin (%) cosh(%)

V2a? cosh? (ﬂ) — cos? ("7‘;)

=>8=

Uppgift 31
1 1 .
I(z)= / dt cos(z *)tan(t) = Re / dt tan(t) ei*t
0 0
Stationar fas:

%(zt4):4mt320 = t=0

Problem: tan(t) =0 vid t=0. = Variabelbyte, t.ex.



i) s=1* = dt=_"2

tan(v/s)

tan(t)dt = NG

ds #0 fér s—0

(ii) Vélj s= —In(cost) =

—sint
cost

ds=— dt =tan(t)dt

Anvénd alternativ (ii): e=*=cost <= t=arccos(e™*):
—In(cos 1) . .
I(m) — / ds elw[arccos(exp(—s))]
0

Stationéar fas:

0= 9 [arccos?(e™®)] =4 arccos®(e™*) -

Os

—8
= 4e—aurccos3(e*5)
1—e=2s

arccos(e®) =0, e =1 =s=0
Utveckla runt s =0.

arccos(e™*) & arccos (1 —s+ %32>

Problem: arccos(y) har ingen Taylorutveckling runt y =1.

Satt u = arccos (1 —s+ %52) . Ta cosinus:

cosu:l—s+%s2

=>1—%u2=1—3+%s2 > u=+2s—s?

= arccos(e” ®) = V2s 1—— @(1—%)



Uppgift 25 FEn svar uppgift.
y"'=(nz)"y

Hitta approximativ 16sning for z — co.
Ar z =00 en ISP? t=%=>

dt
— — t2
Yz = _] Y= Yt

Yoo =—t20u( — t20)) y = 'y + 283y,

(Inz)?= (m %)2 — (Int)?

2 In2¢
=Yty y=0

=1t=0 &r en ISP = 2 =00 &r en irreguljir singuldr punkt.

Ansats:
y=e5@
y'=S'y
y"'=[S"+(5"]y
Detta ger en ny ekvation for S:
§"+ (8"’ =(Inz)?
Antag S" < (S")%. Da far vi
(8"?=(nz)®> =S8'(z)=+lnz = S"(z) =:|:%
och §" < (8")2.
Si=—-Inz = Si(z)=xz(lnz-1)
Béattre approximation:

Si=xz(lnz - 1)+ Ci(z)



dar CL < zlnzx da  — oo.

Sh=4+Inz+CL
Si=%—+C!

= S+ (8 =% 1+ CL+ (Ina)? £ 2z C + (C4) = (o)’

= CL+2Inz-Ch+ (CL)’+z=0

Antag att Ol < (Ci)2:

1

= (C4)" +2Ine-Cht—=0

;L 1
=>CL= $lnx[1:i: lq:—x(ln:vﬂ}

De bla £ hor ihop med C4, medan rétt + &r de tva 16sningarna till andragradsekvationen.
Dér star alltsa fyra varianter av C.

Vilket tecken ska det vara framfor /7

Forsok 1++/- = Cla~+2lnz= Ci€zInz. Det gick inte. Vi maste vilja 1 —+/--.

1 (1L o __1
:':2 a:(lnac)2 ~ 2zlnz

", 1 + 1 1
£~ o0 2lng 2 12 (lnw)2 42?(Inx)

Cil~Flnz

2= (C’QE)2

Dock: bade C" och (C’)? kan férsummas jamfort med +2Inz-Ch och + %
;1
=>:|:2lnz-Ci:|:E=0

1

r_ -
=Ci= 2zlnz

1 (% dt 1 ['"7 evdy 1
=—= | 2 _isittt=e¥=—= S
Ct 5 ot [sédtt t =eY] 2/ T 5 In(ln z)

En dnnu battre approximation:

Si(z)y=xz(lnz—1)— %ln(ln z) + Dy (x)



dar Dy <« In(Inz) for stora .

Si:ilnx—#ﬁ-D’i

2zlnz
1 1 1
"= DY
S w+2m21nw+2x2(1nx)2+ +
1, Inz+1 . Ho 2 Ly L Lop N 1) = (Ingz)?
:>ix+2x2(lnm)2+Di+(lnm) $1‘+4a:2(lnalc)2+2D:|E £z 2zlnz +(D2) = (Inz)
(DL)?+2D% | £Ing — —— LN
+ + 2zlnz T 2g2(Ing)?

Samma sak som fér Ch: bade D/ och (DQE)2 kan férsummas. Dessutom nz > % och Inz>1/
(2z Inz):

1
! —
:>2Di(j:1n:c)+2w21nw 0
1
:}D’: _—
= q:4x2(lna:)2

—

¢ dt 1 [ dt
Z/ E (i) =konstant + Z/z 20 (In?)?

Satt

/°° d¢ 1 /°° dt 1
3 < D) =—-1
« t¥(Int)’ “lnz J; ¢(Int)® Inz

1 1
éDi(m)Zkonstant—Z-m z:go
y(z)~exp| £z(lnzx —1)— lln(lnav) + 11

2 4 z(Inz)?



