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HEHLEEL, AHRLALE W, R EEHRFTRA LN A B 65—
A3 o AELAMEHEAY , A2 O M ELTFRL “£" 8 “4 " ik
By, RARZWH S BEGAR . B AT A B MG (Cauchy ) ~ 2§
( Riemann ) ~ AR, # -k ( Weierstrass ) ~ 37 (Gauss ) FFABREFEHNEH
AR THE AT R The AR,

LB, B EHCIER A IR wEEE HERBR LRSS R AT
B E 5B BEGOHBAE , TERAYELRAL A, # 2 HTR
AEHIEF AN AE B BRAVAKAE , A¥ERABRAMMA S £ R
HOE~THEA - EANE-FNEFRHAZEAHT L £LRG MM iF 48
E AR o '

ABQHAATHZATRBEAEGHAEEM , RELZATTZLRE RAHY
FXBERA . AT HE~TAONF  -BFEHERRAARAIEE Y
BT, AFLA—KBEARAGNELAETE

BBFEGME , LN BGBEAMGT A > BIRA LRGN o RERY
KFXRRNBSIHGRAMIAAELA . FHAFRIARBATEORA , &5
FZHIEF B ENBBEMANE , FFARYET B o5 TRKEARE
HEARAXDEE  cMALSROWRAY , RFALRELLHA T AMIHEM -

AENRELS THEROREERT S MO EEH s  BELE~FK
XEBRACH T BE B, GE~ R AHE LAZ TR ARG RA o
b, KEEM W T —Fdh— SRS, ETHAFELH LEANHR
2R AR o

AEELWOANT] LB RL TEFANGEMEBTHARNELELHENS, £
AALHE, LRI FFHAROHGEE
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B — E

H #

RER

TP HLAE BT AR BOR R R T AU BE B H B R K .

B A% (natural number ) 1 , 2, 3, 4,  iE{FEEE (positive
integer ), BREHFFRIT B AGE . CHTREZBRATEIME L , &
moREAGHEL I, ,V, - MR afMbEFMEERE , BEEFYF(
sum) a + bgﬁﬁ(produ‘ct) ab, (a)(b)Habth EEKRE ., Wit , B
St H RBUR R B 2k (addition ) Rk (multiplication ) EHE A 4
(closed ) , RRCEHELEFAFHMM (closure property) ,

REY (negative integer )BT (zero ) HHlaifF—-1,-2,~3, 0,
EfER TEMEx+bo=a (Ada , VBLEAARY EREIEMELD .
MM 5 T#kiE (subtraction ) B /miki# ( inverse of addition ) EHE |, ifi
BI#H «cBlEr=a-b

E#H, ARBEEHNMESBREEE (integer set ) | lLEAHM
ik~ EERBEEEREHARE
. BE¥ (rational number ) X 4% (fraction) , Fmi 6 -2 . ¢#HE
BT#Gbr=a (a , bBEELEH ,(Eb>x0 ) SO HBEAMNELS .
M5 T Rk (division ) 5{ £ 3ki# (inverse of multiplication ) 8 & |
MBFGEIFr=a/bEa+b [ BRaHAbAH (quotient )] , Hrh a BB H
F (numerator ) , b #3 5& (denominator ) »

HRE-ERc HgHES —EEERa/b(b=1) , FLUKBERSH
BEEHD—EHETES .

REZRARO , FEBEERINE - BE - REEREEEY L5 HAE .
E|BY (irrational number ) , f#N /2 =1.41423 -, = = 3.14159 - , #
EREREEEEROY , FUTERAKa/bRG8, Hha, bHBEN,
b0,

FHHREEBAE SRS EE (real number ) o WMITE 28 & HN BEBROGH

_._]‘_



2 WRSNRERER
FEERTIBET -

REOEEERE
BTG 1-1 — %, A—HES LOEEXRT, HEHBE XM (real axis)
c HERTHHBB BRI (origin) ,
r-Z\/li ‘ r—a‘i—lj 21 , I—\/E rr

T
-4 -3 -2 -1 0

i-1

-
~
w
-

Rz, HiEBR LR A - NABRHE . SHERN KR a 9% AR Y
ERRB O 2HEBHER , MRFRa XA BB O I a , LAFREFa> bR
b<a,

FEMRa<s< bBrERKHEABRA XS LB —BEHMEM (open int-
erval) Mla<+< b rEMBETHMSEaf b , BH—BHEM (closed int-
erval ) o R BARRE -KBESTHE—TE, B8 KXPH (real variable),

—EXY a @I (absolute value) , Z2fF lal , fEa > 0B, HEMa ;
Ha<OW, HER-a sMEa=0F, lal =0 , "R LHYaHb 2R
PR la—b] ,

AW X

BE-ERXM s EREEEAFTBR 2" +1=0 . B TERI-BHGHERX , i
LG 74K (complex number ) ,

BRTTLS —BEMER a+ bi RR, Rba R bHRRY , T i BEEK
B4 (imaginary unit ) , KA i'=— 18" . L 2=a+ bi yHa BB 257
¥ (real part) T b#B5 2 MBI (imaginary part ) , ¥ A5 BIF2fE Re (2}
RiImiz} . F: BARRKEZ-ERNEPHE—-TE, BES AP (complex var-
iable ) . -

MEREKe+biRc+di HEERMEa=cBb=d . ROTLERBEE
RUAMH—MBETFESG(b=0) FHHt, EMO+0i B-3+0i HJREXMOB
-3 oFa=0, MEXMO+bi RbiBERBK (pure imaginary number) ,

—BEBBa+ bify K (complex conjugate ) B a—bi , W 293t
WEE K GfE 2R 2,



-8 # ® 3

BUMBEREH

EHBEEHRGARN ROV EERRGEREM, ARERZ " B - 1N
fREITT o

1) gk
fa+bi)+(c+di) = a+bi+c+7 = (a+e¢)+ (b+d)y
(2) JR ¥ :
(a+bi) —(c+di) = a+bi—c—di = (a—c)+ (b—d)i
(3) etk
(@ + bi)(c +di) = ac + adi + bet + bdi? = (ac~ bd) + (ad + be)i
) Bk ‘
a+bi _ a+bi c—di _ ac—adi+bei— bdi?
c+di ~ c+di c—di c?— d%?
_ ac+bd+(be—adyi _ ac+bd+bc—-q_l,_il.
- e+ dt Tot+d? e+ (2
]

— B8 Y a+ bi B @I (absolute value ) BB (modules ) EHE la+ bi|
=Ja’+ b

@ |—a+2i] = V-7 + 2P = V20 = 2V

Bz, ,2,,2,,, 2. BEEK., HHAFTIHEE.

(D) lmzl = |allz2] B |z ze] = (ndlz) o foel
2l _ |7 4
(2) znl = w #H z2 70
(3) ]2|+22] = [le"f"szl 'gf 121+22+“'+zm’ = llx'+llz|+"'+‘zg[
T o P A T
BERHNERE

MERGEESEYAF, RNTLUBEREER—BEFEREY (a,0) , KA
By - TR TUEAREASEOER . SRTRBLEN T , FEAFRIGAK
R

A, HEE (@b = (cd) BAWE a=c b=d
B. fa,b)+(c,d) = (a+¢c, b+d)



4 HBHHRE REE
C. & (@d)(cd

= (ac—bd, ad+ bc)
mia, &) =

ma, mb)

HE L ERRMTLED (F148) (a,b)=a(1,0)+5(0,1), E£HEH
a+bify, RIFATLA i KEFR(0,1) , BHi*=(0,1)(0,1)=(-1,0)
[HRER-1RREE 9B, M(1,0) JURBRARI F® . AFH
(0,0) HEREHKO .

MEmmER , ROTTLUERE 2, ,2,, 2, BRERES , A

0 2, +2, 2,2z, BAS #EAH
@z, +2,=2, +2, mEZm
3) 2, + (2, +2,)=(2,+2,)+2, WMEKLR
4 2,2z, =2,2, : LB X
(5) 2,(2,2,)=(2,2,) 2, TR AR
6) 2,( 2z, + 2, )=z,2,+ 2,2, SRR

N2, +0=0+2,=2, 1oz, =2,+1=2, , 0EMEEHETE (identity
with respect to addition) , T 1 S 2 €2 % ¥ (identity with res-
peét to multiplicatio_n) °

® HE—BMW e,  ESHFER—BR BBz +2,=0; BB 2, HWEBEA
% (inverse of 2z, with respect to addition) , afF—2z, .

OHE—2, %0 , ESHEEE—BHM2FEB 2z, =2,2=1 ; 2 BB2,mkE
B AKX (inverse of z, with respect to multiplication) , BOfF 27 &
1/2z, ,

H-WTRES , SHAMEEARE , MBS % (field) .

HHMHEEETE

MM 1-25 7, ERGEEHEBESMX OXRY'OY ( 73RS s @A y#h
) ERERZE , RGN E_EHRFREZFELG— , RATLHA—-BEF KX
B (x,y) TLIEM, MBI @& AR (rectangular coordinate ) , i 1-2
h%P,Q,R,S, THB—BAT., | '

MAR—EEN x+ iy LBARS —FFERXEY, AURATUA — SR
& (complex plane ) XM -F M ( Argand diagram) B9 xy T HEFA# KR RE B,
Fiin, M 1-2 FHHKP , ALBERF (3,4)R3+4i . HE—BEK, £F@E
A -RERAE Rz, NP ELOE N, WEHES —Esn. Bk, am
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Y4.4 .
P(3,4)
. L
e-33n 1°
o
b
o T(25,0)
X4 —3 -2 10 1 2 3 4 X
-1
R(-2.5, ~15) - .
1°? 5(2,-2)
Jr—s
YI
mi-2

BEBER BB Rz, HRE, AF&8 r8BR y 85 588 K (real axis)
ME$s (imaginary axis ) , MEEBTEEF :F@ . CEBTFEPHANHEY 2,
=x,+ iy, , 2, =%, + iy, ZEBE R 1z, — 2, | =\/(x1 —~ Xy )'+(J’;—J’¢)'a

aEHER
HPREBTHPHESNEYN («,y ) Hx+ iy@EE, URMHE1-3 THH

x=17co8b, y = rsing

Hpr=va'+y' = |x+iyl BB z2=x+ iy 854 (modulus ) & &4k (absolute

value ) , %fEmod 28 |z| ;M OBB z=x+ iyHB1&A ( amplitude X argument
), @fFarg 2z, HREOPRATE « W RA,

Y -

Pz, y)

mi-3



6 HABAHFRERER
Hi ,

Z =2+ = r(cosd + isinf) (1)

HABBUMN 2 658X (polar form) , A r 08B 25458 ( polar coord-
inate ) , HBEB T HE , RILFTLIE cos 6 + i sin 0 FFEH cis 0 »

HE -8B 250 ,£0< <2 BELFANESI—- 0 . R, £

—RERZ2MEN ,AlN-=< o<~ , BHEHR. HII—BEHHERE , B

E4.@ (principal range ) K MEHEK DR 0 [ERES M4 (principal value ) ,

REHEE
F2,=x,+iy,=r,(cosb,+isind, ), 2z,=x,+iy,=r,(cosb,+

isinf, ), RMALES[ 2EE19E]

Z212z = 772 (cos (61 + 8,) + 18in (6, + 62)} ’ @
2= Ieos (010 + i sin (8, - 0s)) ($)
Re A HEETH :
Zizz: - 2Zn = TiTecTn{cOS{f:+ 02+ By +8z) + isin(f;+ 8+ - +6a)} (4)
ﬂ%zl =2, ==2a=2 N _ti&ﬁ
2" = {r(cosé +isinf))" = r"(cosnd + isinng) 2

&AW RESAA®REIE (De Mpivre’s theorem)
EyR

Fw =z, AIRPIBwBREN z@nkF ik (nth root ) |, @fFw=2"" . @
REHBEERMTLIEN , 5o B8 —FEK, A

zV* = {r(cosé + ising)}V"
[ # e\
= icos(-L%) + isin<“2""’>} k=012..,n-1 (6)
n n '

AETRERE nBRRAG /", HREz 50, REEn@TEM 2 0 K KR,

BEYPAR

BREEFMUESPHESRBBRMAR ¢ =1+x+2" /21 +2° 31+ x =
10 1, RIFTH FHIESR
€° = cosf + ising e = 2.71828. .. ()
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BE ARHAX (Euler’s formula) . MERFBOABB e EHERESHE,
—BRTFIEH

e = ¢’V = ¢7e" = e*(cosy +18iny) €]

HREy = 0T HE e” ,
EBREAOAKETH , REBERBLRK (e )" =",

SZARAER
EHERL, BARETEHR

Aoz + @z '+ @zt 4 .- + An-12 + @y = 0 (9)

EHEVABHSEAXGTBR, KPa, %0 ,4,,a,,, . BEYEYN , TinB—IF
Y, BEL ST B kB (degree )  SEMRBBEORESSHRGEE (zeros
) B Bk (roots ) o
BB A EA E® ( fundamental theorem of algebra) [ PS5 &
PHREAVE INEEERER  §-BROXZEHKAMLSHEAATERESIE—H
HEHE. B BRMLES, OXEREE»EHERE, EMTEEIRTHAS .
B2,z , 2. BOKRA 2 @R, MOXTHER

Qolz=21)(z2—22) - (2~2a) = O (10}

BRKSAXTEBAMHAXM (factored form) , RZ , HERFATLUE O g R
WX, MAREHHURECHR .
18 n AR

EnREEN, AABX "= 10MBR 16 nkF#, (nth roots of unity
), BEE%ME

z = cos2kn/n + isin2kn/n = e¥mn k=012 ...,n-1 (11)
MEBMAe=cos 2a/n+isin2a/n , Ik rBEB1, 0, o, -, "', 1T
#0619, eMRE—-FPLERY , ¥ BB 1 2RO EL»AVG» BEY . LA
BEBABIzI =1, 3% B8 E£6&K (unit circle )

AEMRBERTE

—HEB z=x+ iyth A LUBEEX—-BEEOP , X ¥ (initial point ) B
O, MM 4% ( terminal point ) PEE(x,y) , mBi1-4Fx . BRPARS



8 WWAHKREREW

v

-4 mi-5

OP=x+iyB PR EEEF (position vector ) . EARFHAKRELEF &,
HM T FEHmE , $W1-4pHOPRAB |, RMZSEMEASL , RERMT
LEHBOP=AB=x+ iy ,

B WO BHE R @ & bkt F 47 vng A5 R ( parallelogram law) [ B
1-51 . R EREK 2z, Az, i, AFREZRETHES I OABC [ HiS0AR
OCHMHEREB 2, & 2,1, HET A HABR OB HER 2, + 2, , BR
i-5,

SRR T %

S M1-6 IBEWTH, Y ER-ReEz= 0 HYBHRIKRS . R NS
HPEE, MENRSHHBBS Mt (north pole ) Midh#& (south pole), ¥
PEAHE—HA, AMITEE—-BRERNA , RS TR A Hit , HEBE G
PLHE—N , EXESELERE—REHE , FURMTUARE LGS EER
E—EN . BTREE, RASENAINEFN TR L BE@EES . CHBTFHELE ,
HERPERIEHESBE LR LFR (entire complex plane )}‘J‘Ziﬁl“?‘!ﬁ
{(entire z plane ) R MR AMB-Fd& (extended complex plane ) ,

LR EMS T ERH T RRER VA RN ( stereographic projection)
, MR EESHBE L€ 8% (Riemann sphere ) ,

N

Wi-6



F—% B B 9

EHIRE R K

St 2, =x, + 1y, y 22 =X, + iy, RARREE [ fﬁ]i} y 21 Bz, Z?&ﬂ(do{
product ) [ W $bE M ( scalar product ) ] HEHES

nom = |ufjaslcosd = izt yws = Rel(hm) = aztzd)  (12)

HW oz, m2, 2k, AR OB 21,
z, Bz, XA (cross product ) BEHEER

21Xz = |nllnising = oy - yixe = Im(f2) = élg{inzz—z,zz} (13)

WHEA

Z2izg = (z1022) + U2y X 25) = |24|{24f € (14)
oz, Mz, IR ’ 3]

Mz, Bz, BEOHRBEFR 2z, - 2, =0,

2 z, #Hz, FIIBRBEEGFD 2, x2,=0,

() 2z, #z, LABEEKR IR Iz, c2.1/l2,! ©
WLlz, Rz, BEAHETHAMEREE 12, x 2,1 ,

WA
EUBTAR EOMTLUREAREE (x, ) REER(r, 0) REW , EREHH

% A AT AR E L o 3 ch— RS T x=§(z+?) y=L(-7) mEx

B (2,2) REM -8, BB %45 AEM (complex conjugate coordinates )
REBE TR 634 A% ( conjugate coordinates ) , [ BRE I ERFE 48]

HES
EUBTFEPEMAMBGASER— ( Z& ) B4 (point set ) . MEHES

FE—SAREBHE SR (member ) R A& (element ) . FEFIH—HEAFE
ELtBE ,

1. #81% Xz, 850 - #3%( 5 neighbourhood ) JLIEBTEHH |2 — 2, | < A%
:HBHES, HPIBE— KB TEMHENR.M2,8 - oMK (deleted & nei-
ghbourhood ) R ff z, H—EMEK , ERARS 2z, B . A0 < 12—-2,1 <5 ,



10 WRAREERER

2,

HEY Ez BE-HEELBEFLSNESHY —LH , B, ASH—H
A&PERE (1imit point ) SR IE & ( point of accumulation & cluster point ),

B 6 MBS —EW , FLUS LAHBES . EE 2, T—EBRS ,

- BAK MRSHEF-EEBRMEBNS , MSEIARAEHRRE , AIBSH—

PRAH (closed set) -l 12| <1HIR—FA%K .

ARES WMBERMGTUBB—-MBEBM , FHRSTmHE ¥z HF izl <
M, B SBAR (bounded ) . —BRHFRBES , BE 2RHY 4 (unbounded
set )  E—HAFRAHM , ABHAREH (compact )

NEHERAREY —Hz, , ERMULURE @ K, FHBEFHFIE
BB S , Rz, B SHI—MNFE (interior point ) . F z. M@ &
B, HEEEBNS M —SETRBNS , Bz, 8SH—@ERE (boun-
dary point ) . E—MEXESHARY , CTRSHAE , UBE SHsHRL(

~exterjor point) .

PR E-HAEEERE , WBH—ME (open set) , B 121 <1HIR—
B .

FHRES BE-HESHHE_BHETLAERERE (A% 8HRE ) HH#
,ERELAESBNS , RIBSHS —i#if %4 (connected set) ,

BAE —PASEESABE MEMK (open region & domain ) ,
PG Eiea S HAGERREHNASH  MLFRHESS HE , BS SHME,

(closure) »

10. FAEE —HESGsA RS MBR( closed region)

BiX £3—-mHEER, AMEn—L, Ffif, RTE0LERE , M83—&
&, BABK (region) . MEFAHHERBBMA , KEBER M EX. 1R
—BEBEBTMA , B —MBER . £48P , ERMERARERMEFRHH
R, ﬁ?ﬁﬂ?%ﬂﬂﬁiﬁi 0

RO HERALR & @%A@%Tﬁﬁlﬁﬁb KRS, S, RS, HTE, I
BUEESIS, ®S, HWE (union) , ZfES, +S5, XS, US, .

E—HEQETHABNS, BBRS,. TR, BE S, B S, BE% (int-



M.

F-®E B ¥ 11
ersection ) , idffS,S. S, n S, .

BRES E-HE5USTHAEARBRSHEE, BE SH %% 4 (complementary
set ) , 3fFS .

THORHTFESE ER—BEIALSHEMALTERGES, HAMRBMEBRHLH
#, EEHECBWBTES (null set) , iifFe . ERESS, BS, BEH’A
MLk [ e, RFABE %4 F443K (disjoint ) ® Z K (mutually exclusive
Y1, 8BS, NS, =¢ XKET

H—BH—(5SPHERE & K 2FXBILIBTEATEBLES , BESH
T84 (subset ) . EREZWSHHK , AIBS SHXTH (proper subset),

EomnTHE MB-LESFHLEFTUEBREL, 2, 3, F—H—HE,
Bl BB 58 T #& ( countable & denumerable ) ; Fh|, BIBHESBIT]

( non-countable ) .

TERAMELSHRABEEEER.

. B+t - REEFTE (Weierstrass-Bolzano theorem) H—HERER

LEEVE—BEERYE.

2. M- BREEE (Heine-Borgl theorem) @ SH—RER, H+Eg—H

BHeaR—BEXELEMESGA , A, , FAIBELHAEE A E(cover)S

1, MEERRSBELEA, , A, , ~THES .

BRRRE
YA R EN
1.1 SHARATFHE&EHE.
B @ @+20+(-T-) = 3-7+2i—i = -4+
() (~T=D+@+2) = ~T+3—i+2i = —4+1

(a) B (b)) B RRIAT ma R

{cj B—6)—(2i—7) = 8—-6i—2{+7 = 15 — 8¢
d) (5+3)+ {(-1+2)+ (7T—5i)} =(5+3) + {~1+2i+7—5i}= (5+3) +(6—3)= 11
(&) {(5+3)+(-1+2)) +(7—5) ={(5+3i—1+2i}+ (1—5i)= (4+50) + (7T—5i) =11

(d) 84 (e) IR R T mikig otk



12 #ERSNERERER

() (2304 +2)= 2(4421) — 34 +20)= 8 +4i—12{— Gi2= 8+ 4i — 12i + 6= 14 — 8
(@) (4+2)(2—-3)= 42—3i) +2i2—3)= 8 —12i + 4/ — 6i2= 8 — 12i + 4i + 6= 14 — 8i

() B (@) MK RBAT FrTReE

(h) (2 —D{(—3 + 2i)(5 — 41)}

(2 —){—15 +12i + 10i — 8:2}

B

(2—(=T+22) = —14 + 44i + Ti — 22i2 = 8 + 5li
() {@—D(=8+2))}(5—4D) = {—6+ 4i+ 3i—2i2}(5 — 4i)
= (—4+7i)(5-4) = —20 + 16i + 35 — 28i> = 8 + bli
(h) 88 (1) IRERBVT RpoH ,
() (~1+20{(7T—5) + (—3+4i)) = (14204~ = —4+i+8 —2i2 = —2 + 9;

(=1 + 27 — bi) + (-1 + 2i)(—3 + 43)
{—7+5i+ 14i~ 10:2}) + {3~ 4i — 6 + 82}

AB (—1+ 20750 + (-3 +4i)}

= (3+19) + (-5~10i) = -2 +9i

BRI T o8t .
) 32 _ 822 ~1-i _ -8-3i+2i+22 _ -5-i _ p 1.
—l4i 0 g —1-d 1-42 I

M HEH, (3-2i )/ (- 1+i)B—Wa+bi, HhaHIHAE
®,Ha ,b%E(-1+i)(a+bi)=—a—-b+(a-b)i=3-2i
i

E o
a 55 420 _ 545i 344 20 . 4-8i
3-4i  4+3: 3—4i 3+4i " I+37 4-3i
15+ 20i + 15i+20i2 | 80-60i _ —5+835i 80— 60i
9 — 16:2 16—9i¢ 25 25
= 3 -1 '
330 — {18 gmy1s _ (72)9 (=115 — (—1)%
m ==y = - = :
2i—1 2i—1 —1+2i
= B34i —1-20 _ 8+6i—i—-2 _ b+b6i _ ,
—1+2i —1-2i 1— 442 T 5
_ . . 1 v3,
1.2 £z, =2+i, 22=3-2i Bz, =-5+ i, RFIEE.
(@) [32)—4dz,| = 3@+ —43~2)| = {6+3i~12+8i|

[-6+11i] = V(=6)2+ (1112 = V157

(B) 2232+ 42, -8 = @+i1P—32+)2+42+d) -8
{2 +3(2)2() + 32)()2+1%) — 3(d+4i+ %) + 8 + 4i — 8
B+120—-6—i—12~120+3+8+4i—8 = —7 + 3i

oo s (D] - () ]

Il

il

2 g \ 2

S

D



