da8al & glal) 4405 il daa agdd) daala

bl ) aid Gl g _ieala Ll il
=S o Jlasi

Solutions TD 5 en Analyse complexe (02/01/2021)  4gasall Juas 3 Acwaldl) Abealidl) J ola
z”] 5Eg(2)=1-27: 0 5e € 00 D(0) = {z,]7] < 1} s2nsll i) (o ulsicind s ol J¥) el
p

VP =0123...,v2eD(01)= {7 <1} * [L-E,(z) |7 45 anledl thaall G 2

ZPJ Ll Vp =1,2,3.... ¢ ol
p

2
3 1) 5 Al 528 P ABN S il dy () Al d\}m_E;(z)zzpexp{HZf

(D(Z):l—Eppl(Z) L8 [z <13 Wasey prl 4l jieS 220048 1-E, (2) S E jE W Ades A 4l cBle
zP* 5

N-E,(2) <[ = p(z) < p1), W [ 1ol ddludphi com 8, 20,01 =012... S (z)= Y 2" A

Apalal) dais ud lae

Tp ool ida{p f o, oSl (2] > 00 of By 7, 20,0 =002, Sy CAS A SV e e {7, ] o, 2 b Lol
. -, .

M)m}d\a\x_mw{ } Ae aagi 1 >0 O s Cun Al e

n=0,1,2.......

1+

r

:MS

uug_cw&sydﬁbu.aigm@yj C o {z, }nm ....... A sanall Jlical Lels dasana A3 58 (7) HE { JU‘JMJH«J}SMLM

Z
1‘Ep"[zJ

|z <1 Calsio S e umwmmxz
n=0

‘M Al p(z) dom o Qi m, o LIE)S

z

z

n

pa+l 1+p,
< <(r] .wbﬁﬁéj&gjmﬁﬁym:.h;&?l‘)m@m“;&.\auscw ‘z‘gr Slialiall sale aadiu o Glasl)

R

n
i ool of dam e i) (80 € 00 |7 ST Galiia IS e il Gjliie (2 )=T1E. (_J eyl U ehasll s € o
n=1

n

r

n

1+p,
( J < oo Al ALl aieg g < £ g of Gy
r

n=0

2k
S expz= Limk%(“zzk) =4k - 5in(7.2) 7221_[[1—) 10l vze( : sl Ayl

. N . 2k 2k
¢l 2k —ieme Lsiall iy gjn, = %(exp(iz)—exp(— iz))=Lim, (2_1)[(1+|Zj +(l—izj ]
i

d 7 2k 7 2k T 7 2k 7 2k nr
2 = il =10 el 14i— | +]1-i—| =0«2z =2ktan k-1)<n<k-1
dz{(lJrIij +(1 I2kj } ! ( 2k] [ 2kj ‘ (ij k1)

=0

Aay



-1
sinz=zlim,_,, []|1- _
nt 2ktan(n”)

*sin(z.z) ﬂH[ J s

Ll gl (S5 ool S gl (S s Gaoladl Gyl 04 ALl o SLily g (I e il 005 iy
2

Sy OO ctan(a), P)_ ~(log P(2) 7+i = ol G(z)ZSin(Z”'Z),P(Z)ﬂﬁ[l—;z]

G(2) P(2) =EE
sin(z2) =, 2 o ) c()(6') P@)) . (6@)
— —zg(l nz]<:P(O)_CG(O)—lcP(z)—cG(z)c )l e PR =0= =8
A ¢y pal
AR AR AR I 3 |zn| —> 0 of Sy 2, #ON =012 Sy CRGD e u e {7}
f(z)= £(0)exp Kzﬁ[l_Jexp{ j LI S S S S o bl Wjlial Jllydsma Al fo e
=1 n Zn

)=o) (12 Jou| 2| 8 1(0)=1 1 k- ff'((g)>= 2o

M‘w@wwﬂﬂwuuz‘ ‘ <ot ‘U‘A@dﬁ\*@uﬂzﬁ<w O Sy
n=0 |Z n=0 |Z

o) 1]

n-1 Z n

.n=1,2 ....... N Z,=-N ) J\.Las”- f(O)zl ‘—‘.é“‘—l)-ﬂﬁf(z):H[ ) Xp( ) u\ k—IL\J‘ uS.A.la).r_\ MJLJ\QMLM
n

n=1

(S D Gl c(z0 ) C(ZO,R) Aipsasdss h=U+IV 5D(75,R) csiball ) dila C(z,R): Ll Wl (((rgmaisn sions ) IR coapall

Lol sl o5alé (7 I 7 +re|9)dg <0<@<2r s dt=irre’?dd ot =z, +re'’ wu h(z, )= 1 &dt,
2 ; gt-1
0 Clze1) 0

sY &l Reh(z, ) —jReh 7, + 16 Ho Gi

7R S W Wy, Wy, Wy, e W, o S8 sjlaal S Ay 7, 7,, Z,, 2, 7, o B8 jlial Jlls damia A3 f yiad

U’J"B)@fjc(zo'r)cc( ) )mJj‘Jlﬁh:u'HV JD(ZO )CJM‘U‘JH‘%\AC(ZWR): L Yl sl My Moy Mgy Hyy -
=l Jog| f(0) = ZlongrfJ‘Log‘ Re'9]d9 o flepm 20 2 f(0)=0 3Q>D(z,,r)UC(z,,r)

f(z) _ f(z)

9(2)=
(
.\AuILog\g Rew}da 0 5 gl mpopm 0 40 Wi, Woy Way Wy, oo Wy, 1 S 2y 7y, 2y, 2y, 7, 1o Adsaslsas Adyae
“log| f (0) = Zlogm+f j Log|  (Re” Jdg il e domss bl e

Reh(zo):zlﬂjilReh(zO + re‘g)w 5 |g(2)| = exp(Ren(z)) ot g(2) =exp(h(z)) L=d 5 log|g(0) =O+2—ILog‘g(Rei9]d6' abadle
0 %



2z
'IOQ\M=I09M+ijLog\Re‘€—w\de 405 f(0)=—w &85 f(z)=z-w e

L e (38a% r J'tz Tetdt b WS LWls Al Gy Z € {Z eC Rez>0} Jal ;e Fonction Gamma Laly 4dal) . alyl) ¢y pal)

r(z+1)= jtze“dt =—lim_,_ te"+ thZ‘le‘tdt =17I(2)
0 0

N(z+n+1)=(z+nfz+n=-1)z+n=2)..(z +2)21(2) Lats T(z2+2) = (z +1)2l(2) WD (N+1) =Nl 5 T1) =1 isios 4se

1 o z Z). s opue N e ‘ i ) o
- = _ 1+= _ L Gl pay odle) hagyall a3 0,—1,-2,-3,......— N,...... t s Adap [(z) Aalllinal .
(z+1) op(y Z)H( i njexp( nj (2)

1—"(0):7/=|Im l+;+:]3-+ +%_|Ogn-u4;42€{26¢ Rez>0} d;\wr:(l'z)_zexpyzlrill( ]exp(_rz]j.u\ ﬁ! LAA

bl s e
r(m)=2jx2ml e dx Lal @i (2 _[t“ etdt 1 b LS Lls Ul Gy Z € {Z €€ Rez>0): dal o of sl ualdl) ()
0

‘*‘“‘Jr(] Jz s T(2)rd-z)= Sl:ﬂz a5 2e{zeC Rez>0}:dxl o T(MC(L—m)=

X2m—1y—2m+1e—(x2+y2)dxdy ‘"}t‘n_u

O ==y 8
ot—38

m-1

L e

ra)__,, Z(k_lerkj 7e{zeC Rez>0}: da\wrzz)_zem(ﬂ)g( jexp( jmax\gc e ) oy

.ze{zeC Rez >0} dal o il F(z+1):jtze’tdt:—lim

t’e™ + zjt“e"dt =12I(z) J=dlb
0

toow

T(z+n+1)=(z+n)z+n-1)z+n-2).... (2 +1)zI(2)

o - 1 -
G 45 0,-1-2,-3,.....—N,...... Loall & S A = -1 =2 1)——— ¢ el
Y y F(z+1)” JF(Z+1) (z+n)z+n-1z+n-2)...(z+ )F(z+n+1) 2

LTl Gl ks ol i) e Ll i
r(z) T(z+1)
1 ® 1 1
—— _—1=¢ 1+= lexpl == |: d=ilh Z2 =1 el (125 A st TY(0) bl
) XP(7)H( n) XD( n) el (125) hsmadl o ©)
T'(0)=y =lim, l+;+:13+ +% logn © of ailies bl sle )
o o (v a| 22| o fr o (5d)- S F'(Z)——ﬂi(l‘l )
o) & {e2) olie) ) R e T A
2

m

Hr(u k] (27) T(mz) s -T(27) = 2\7; F(Z)F(H ;)

Jadlly B(p,q):l;((r;)z(s)) G~ Rep>0,Req>0 < B(p,q):_[tpfl(l_t)qfldt Db WS Cayee Beta Ly JalSH) Cajpedl

f;pldt B(p1- p)=T(p)riL-

0

2r(p+q)

2
f 2(16-t2 )2t = 64\F (r(ln ol Bl (S
g 20\ 7\ (4

X2m -1y -2milg x4y )dxdy Sl F( ) 2J'X2m1 —x? dx Layl (ad opi8lall daia cafl
0

3

j5|n2p‘16decoszq‘16d9 B(p.q)= M
Csinpr 9
3
2

1m:

O =y 8
o—38

:Qut:xzc@



-Rem>0} Jal oa F(m):j't”‘*le*tdt = ijzm‘le‘xzdx
0 0
dloal anll) Al calay
r(m)r(l_m): 4].2X2m7167X2 dx]c‘ y—2m+1 —y? dy J'J'XZm -1 —2m+1 (x +y )dXdy

0

o

=rcosf,y =rsin,dxdxy = rdrd@ : 4sdasll cldlaay) aaiis

5 2
T(m)r—m)=4[ [ (tango)*"'re ™" drdo = 2J'(tan 9o) " d9 =
00

T
sinmrz

r(ljzzr(lj (1_j zje dx = 7 ¢ Dl I it Rem > 0} Jal e
2 2 2

()L {2 @t 2)r{ a2 - e ot

r(— 2] =2z ¢ O il Les

n oL -1
12—[1—( K ): (@z)" lr[ka(Z”)z  Cpsiaall e o S L) il s (g sasl] S

o \2m+1 2m+1 g m m.
Al seladl elaall sl T(m)r(1—m) = Tt Jadlly
sinmxz
[ r(kj _ r(ljr(zj .................. F(l—lj _ F(l—zjl"(l—gJ ...... r(lj
ka1 lm m) \m m m m m
T dlag
(HrmJ =r(1Jr(2] .................. r(l_ljr(l_zjr[ _3j ...... r(lj
k=1 m m m m m m m
) A - :
e A sin”~ sin 2~ sin =1
m m m
'r(ljr(zj .................. F(l— lj _(20)7 sl e pitiy Las
m m m m
2e{zeC Rez>0}: Jal
r'(z) =(1 1
= —v 4+ R —
rz) nzl:( k z+ kj

r(2z)= 2\;; F(z)l“(z +;]: 4ia Ol(l"'(z)}r q F'(z+;j 5 d(r’(ZZ)]: Lads

dz F(z+1j - Tdz\ 1(22)

£ (126) Ll oo

_1;",((22)):_+7+n21: e P ol sl F%Z)_ze)@(y.z)ﬁ(l+;jexp(—rz]j

P Ll e S Lls AN atiple lll Gitl) o pilis s 7€ {z €@ Rez >0} dal o

e 3

| =




@:_Hﬂl_i}; laan

r(z) =k z+k
PRSIV Hlall Ayl ALalSan dadly Apeans Ledalitind oy Hiludll 4. 7 {z7eC Rez >0} da) e

242l

i 1|~
z F[z+j z
2
F(Z)F(Hlj Z%ZZHF (22): G811 0 o Lo AN el o) iy ol r(z)F(z+%j=czaz+br(2z): ot
T
1 _SINZ ;s b e 1 _Lim (z+1(z+2)...(z+n)

t Byl Ayylad) aladnid (Saa
-2 = ;) n“nl ‘

- 7e{zeC Rez>0}: dal o
)l dylie £(7) = i L

_1n n:ln
eC Rez>1} e 68 5>0 Su Ze{z eC Rez>1+5} S e
1

: A88al) Aaia cafinil, Adjaay do)liia é’( ) Zi Y8 s>1: dal e Zeta function Uyj 2lal) Cajes abaad) ¢y pail)

S
W o>1+5 W s=cg+it =i

o
ce)=3 -

Ms
IA
2
2l =
g
IA

8
‘n—\
IA
il hgt
Z

elzet rersop e 0<fl<iol e criap) i o

1
1-ld

2 .3 "
0<|q<= 1 >= % < 12 <1+27| = |log(l+z) = z—%+%— ..... <|z [Z_;lj 2l
{seCRes>1 W ‘“}ﬁ(uZ] Gl 5l aaal a5 ﬁ(l_lj A ehaal il il
- n* n=1 n—°
ol ‘Z‘<1 Cun Z=X+iy L““—‘“—'b 27 ‘dZ‘ _ 1 c,Zzeig,EZdﬁ,‘z\:l,‘akl:4"‘!&\ Aaall cpalll) o i)
‘1 az‘ 1-[af* iz
1
1 1 _ 1 e 1 azg, (a2
a4 0‘1—5.2‘2 271"11\ (1_aZIl_j iz 2I7r Y ( ‘ ‘ )
z

r'=2f , |__2ix_ 5 dxdy=rdrdd=z=re” g H dxdy |Og

I =% 5 < (z — ﬂz )
e 1@ r‘—ap a

dxdy rdrd@ i 1 dz | ¢ dr ap
o R e e e[ )" i CE =

1% i0 io 0z
—J‘Iog‘re —§‘d0zlog\§\<:,z:e ,,—:de,\z\:l,\g\zr
2

s Fp+1(2)=%—(p+l) o A F(2)=2 PR, SR p>0 I oep ( j%dt Adlal) s

z

o1 +1 . et e’ L e -z e’
F (2)~me (pm’) .................... jw (2= S5 = P p(p+1F, .1 (a) * I, (1)= - r{ ~(p+1)F j
alie sbe GDAI (e (3] den 0 g s (g )“ez(lp—,?l p(ritl) llllllllllllllllll 1) p(p+1)....;)..(p+n—1)j}\
™ z P
E{Z €C Rez >0} dal Ga I(z +l)zz\/2ﬂzzez[l+l+ 1 - 139 S J
12z 288z° 51840z

sl



