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[11.1. Pa thirc

P,(z)=a,z2"+...+a,z° +a,z+a,, a, =0

Pn(z) 1a ham nguyén.
Pao ham:

P.(z)=na,z""+...+2a,z+4a,




Pa thre

Ham mii - Exponential
Ham lwong giac
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[11.2. Ham m{ — Exp onential
Ham mi exp(z)
exp(z)=e’ =e*"V —=e*(cosy+isiny)

—> u(X,y)=e*cosy; V(X,y)=e*siny
g—?(:excosy; %zexcosy
%:—exsin Y %ZGXS“"V

ou _ ov jea— )

Bx E (théa diéu kién Cauchy - Riemann)

ou oV

oy = ox



Vay: e la ham nguyén.
Khi §o:

, 2 9(e*e” _
f (Z):ddez . (ax ):exely:ez
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Vi z =r1.e® =>e? = eV = eXely
=eX(cosy +isiny)
* Modulus: e* (tc |e?] = eX)
« Argument: y (pha arg(e?) =)
« Phan thuc va phan ao:
Re(w) = u(x,y) = eXcosy;
Im(w) = v(X,y) =e*siny
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Q Tuan theo quy tac cho ham ma :

ezlezz - ezl+zz

ezllezz - ezl—zz

lle? = e~ %
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uan theo quy tic dao ham ham mii:

(e?)’ = ez
= Khong bao gid bang zero.
Viez=eX. eV |ef=eX#0

Ly do: modulus cta e? la eX, ma e* [a mot ham mi
huc nén luén khac zero, vdy ham mii phire luén
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Ham mil phirc khac ham mii thuc & nhiing tinh chat sau:

Ham mi thue khong tuan hoan, nhung ham mii
phtrc tuan hoan vai chu ki 2mi

eZ — e(Z+ik21‘[) ’ k € Z
=  Ham mil thuc lubn duong, nhung ham mii phirc
khong nhat thict phai duong.

Vi du 1: eik+Dn = -1
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[11.3. Ham lwgng giac |

@ Ham Sin, Cos:
) eiZ i e—iz e'
SINZ = —————; coSz =
21
Sinz va cosz la cac ham nguyén.

@ Ham Tang va Cotang:

+e

Sin z COSZ
tanz =——; cotz=——-

COS Z sinz

Cac ham tanz va cotz khong giai tich trén toan mat phang phtc,
a c6 cac diém di thuong=> khong la ham nguyén.
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[11.3. Ham lwgng giac I
@ Cac diém di thuong ctia ham tan z:
cosz=0
se?+e =0
e’ +1=0

oef=_1=¢%Y  kez

:>zk:(2k+1)%, keZ

o Vay: cac diém dij thwong cla tan z 1a cac diém:

zk:(2k+1)%, keZ



VD: Chirng minh rang ham cot z c6
cac diém dj thuwong tai:
Z,=kn, k€Z
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Diém di thuwéng clia ham cot z tai sinz=0
& ez—elz=0
{ve2 .1 =0 =>e2 =] = g2ni
< 2z =2kn
=>z=kn, K€Z

® Vay: z, = kn la cac diém di thuwerng ctia ham cot z
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[11.4. Ham hyperbol

@ Ham Sin, Cosin hyperbolic:

. e’ —e’ e’ +e’’
sinhz=———; coshz=———
2 2
@ Ham Tang, Cotang hyperbolic:
sinh z cosh z
tanhz = ; coth z = —
cosh z sinh z

@ Mbi quan hé véi cac ham luwong giac:
coshiz =cos z; sinhiz =isinz
cosiz = cosh z; —1isiniz =sinhz




T1: Chrng minh cac hé thuec:
Jcosh? z—sinh?2z=1
C0Sz = cos (X + iy)= cosxcoshy-isinxsinhy

/ sinz = sin (x+iy)=sinxcoshy+icosxsinhy

/ Tim cac gia tri cia cos(1+2i) va sin (2+i)



Giai:

a/ cosh z=cosiz; sinhz=-isiniz

=> cosh? z = (cos iz)?2
Sinh? z = (-i)%.(sin iz)?

Vay: cosh?z —sinh2z=1
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BT2: Chang minh rang:

a/ | cos z | = cos? X + sinh?y,

b/ | sin z | = sin? X + sinh? .
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| cos (z) = cos(x + iy) = cos x. cosh y —i.sin x. sinhy
Ta c0: |cos z | = cos? x. cosh? y + sin2 x. sinh2y
=052 X (1 + sinh2y) + (1 — cos? x). sinh?y

= C0S2 X + C0S2 X. sinh?y + sinh? y— cos? x. sinh?y

=C0S2 X + sinh?y.

Chuwong Ill: Cac Ham Phtrc Co Ban



Pa thre

Ham mii - Exponential
Ham lwong giac

Ham hyperbol

Ham logarit

Ham lwong giac ngworc

Chwonng Ill: Cac Ham Phirc Cor Ban

[11.5. Ham l6garit

@ Ham log z dwoc dinh nghia:
w=logz < z=e”
(€ha y: ta dung ky hiét In () cho I6garit thye, con log () cho I6garit phirc.)
Méi lién hé gitra log () va In ():
Taco i pei€ i elnp'eie — elnp+i€ — ew'

S w=Inp+id.

< w=Inlz|+iarg(z). (arg(z)=60+2kz,k e Z)
a0 ham J4092) 1
dz z

"



Vi du:
1/ Tinh Log(i)

2/ Tinh Log (-i)

3/ Tinh Log (-1-i)




Giai:

af log(i) = In(2) + (% + 2kn) = i(5+ 2kn)
b/ log(-i) = In(2) + i(-; + 2kn) = i(- 5+ 2kn)

\
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Ham lweng giac ngworc

[11.6. Ham lwong giac nguoc

W =arcos z=>2z=CcosSWw
hay w =arcsinz=>z =sinw
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BT3: Tim nghiém cua phwong
trinh: cos z = 2.

\



Ta viét:

cosSz = =2 o e"—4+e"=0

a)—4+1=0
@

S o’ —4o+1=0

c:>(a)—2)2 =3
<:>a)=24_r\/§

iz In(21«/§)
& et =e

<:>iz=|n(2i\/§)+2k7ri

& z=—i In(Zi\/§)+2kﬂ.
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1/ Tim cac ham lwgng giac nguoc:
a/ W = arcsinz

b/ w = arctanz

c/ w = argcoshz

d/ w = argsinhz
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iw_e—iw
/Timhamw =arcsinz=> z=sinw = >
i
iw —iw
Tacd: z = sinw= & —¢ (5)
2i
. . X
® DatX=eW.Biéu thc (5) tréd thanh: z = 7

& 2iz=X-X1

® X2-1-2izX=0

® & X2-2izX+2z%2+2%2-1=0
* o X=-iz)2=(1-2?

* S X-iz)=tV1—22
=>X=iz+V1 - 22
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=> eiW = gln(iz+ V(- 72) gikan

=>iw = In(iz £ V1 — z2) + ikan
=> 2w =iIn(iz £ V1 — 22 ) + ikan
® =>w=-iln(iz+ V1 —z2) + kan

Theo quy vwdc vé tam chinh, ta chon k = o.

Vay ta cé ham:

®w=arcsinz=-iln(iz+v1l—2z?) (6)
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Ham légarit
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111.7. Ham Idy thira tbng quat:

Cho mdt s6 phirc s. Néu z khac 0, ta dinh nghia ham
liy thtra cua z nhu sau:

75 = eSlnz




) Vidy 1: Tim cac gia tri coa it
Ta co: it2) = gt20ni

Ma: log(i) = In(2) + i( %+ 2kn) = i(% + 2kn)

=>W = i(-2i) - e(-2i).i(§ +kan)) — en+4kn - e(4k+1)n
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3 Vidu:
1/ Tim tri chinh cda: (=i)*
2/ Tim tri chinh cua: (1 + i)

\



THE END OF CHAPTER 3

\



