












I I % ~ % ~ ~ V M O % ~ U ~ ~ L @ , ~ B Y @ # $ U T  
I r(l)-r(O)=O. 62 (dm), 

I % M ~ ! J ,  P2%@B V M 1 L % $ u ~ J  2 L id', %Ea*B%1RT I 
I r ( 2 )  -+(I)-0.16 ( d m ) ,  



H f 1 BPAmE+M%a%~H3'I$. 
\ f(x2 1 - f ( X I  1 

x2 - 2 1  

ti, %.MEZL+33%% l W  y = f  ( x ) M  xl 3j xz BtJ T43Ea8 (average rate of 

change). 3iRkH &@ SZ x2 -XI , FP 

& 
Ax- 



ZE?%~H~&Z~J+~ Z~.!EIZ€TFIMBJI%IB~B~I~I~~. RfDE@#&%-MBJHB 
t$ t%Hf?$sb  (instantaneous velocity). B3fi B(JYY~~~E;I;-ZBRE&~ a (a) $EX 
- ~ B ! J & @ ~ % @ .  3BA, &nflTj32aR@@NBB%? &#n, t = 2  HMSM%BS' 
$&? 

%113%%% t=2 MEEJ~MB. ZE t=2  ;4KEk;lB 9 tE&JR-+MBJ 2 + ~ t ,  AE EN 
R&%S9 FIUGEffi, &VLXE@!@9 @;I;% 0. ?!$ A t < O  H, 2+At  @ 2 Z.m; 3 
n t~o@f ,  z+at@22G. if-%IZSq C2+nt9 21 @ElM C2, 2+atI WT!TY%BE~, 
~Uf*BJBQ-F%%. 



lim h ( 2 + A t ) - h ( 2 )  =-13. 
aro At $ A t ? & s i ; f O *  

Si? ''3 t=2,  ~t BET 0 @, y@&B 5 j@Z33,&~@-13.1". 



f ( 2 ) =  lim &= l i m ( k - 3 ) = 3  
-0 Ax Ar+c 



%kli78%9 3~5 Pn Eii5Tk P H, %I% PPn ai!iT;bffS 
ZI%IQX, SL+@S@Bb9S% P T % % k  P 4bEIfiZlW 
(tangent line). B%%@b9FJBB9 @J@, PPn @@$%@% 
PT I%@*k fii-k/k%%!E? 

%&BiB 9 @J% ppn b9HWz 



(@a: min) %.fllrH~&El&. #i!@IZl&, @tf t=0.2, 0.4, 0.6, 0.8 min El$, dtlsq 
BiM%@M@W3%$ (*@BJ 0.1). 

@: IdnW+%-NBJ%%%EEIM~%.zI:~, 8E%@%B f (t)B&WA!JIFJ%%. M 
BSkS, 'ES%B& f (t)%ltL,A&HM%IFJ#$. 

BIB 1-1-49 @$E&%kZk*EIM%, iFJMRJBaZf-B&B%KJ%$* 'PIU%BJ&WBj 



MZRGB f(x>S x=xo &49%ksSi3@~H%33!9 %x=xoN, f(a)S--+#ZsS 
. 8 ,  3 9 %  x x - f (derivative 
function) (@BS3B). y=f(x)WSiIFjB8M&iZ# y', BP 







Ay - f ( x + b > -  f ( x )  - c-c 
Ax b Ax 

-0,  

Y r =  lirn @= l i rnO=O.  
oscohx  &-0 



yr= lirn @= lirn (2r+Ax)  =2x. 
-0 Ax Ar-4 

yr=2x %%iG$& y =2 El$? (El 1.2-3) kk(x9 y )  4k9J 
%H#+% 2x9 %am% 2 m % % 9  M%H#$&B%k. %- 
%TiS, M%$&~F%~GB$E-,~M~JN%%$%S, yr=2x S W :  
3 x<O N, I@% 32 H*$u9 y = 2  @$%a%@@; 3 x>0 

9 I@%? x Hilllrn 9 y=x2 *lnlB%BIR. %% y=x2 SZBB 
#fl=srfIQHaB9 nIJ y1=2x au@%%x%#*%&za9 72 
7zNBJ x HH@BE% 2x- 1.2-3 

1 
4. Bid y= f ( X I  =;ll(JG@ 









-&a, 3$3=j%q+@@ y= f ( u )  H u = g ( x ) ,  fin%ai3@@ u,  y FJusza x ma 
B, $jP&$$s+$jBB@&y= f ( u )  u = g ( x )  $!Js3iZi& (composite function), it!# 







A~~;~R+~#&T~*%*&*$+zH&G&&M 
a. +% (Issac Newton, 1642-1727) & ((.ja&&) 

-35 +, ? &~&&%+Z#--*&%#*-+ 

a*. &***S&H&*, &*q%S&rx%R. 
' T*, &fna&++~W% x ~ + z x ~ + ~ o x - ~ o = o  

N#%. 
M & & $ S , , k # ,  $43 x3+2x2+10x-20=0 

+g%Ea& f ( x ) =  x ~ + ~ x ~ + ~ o x - ~ o  f igl* . .  MEI 

@4&, r &&&&f ( x ) H  W e-5 x 
#Ibs5&,B*#b&. 









9JlitYiTPJiBHIRtY9 X**lfiEW: 

(1) f (x )=x3+3x;  (2) f (x )=x2-2x-3 ;  

( 3 )  f (x)=sin x - x ,  x E ( 0 ,  ?r); (4)  f ( x )  =2x3+3x2 -24x+1. 

##: (1) El% f (x )=x3+3x  9 fill! 
f ' (x)=3x2+3=3(x2+l)>0.  

H&, @% f (x )=x3+3x  $E Rl@RB#, ~ R B  1- 3-5(13 J%Z. 



$jj& f  ( x ) = 2 - 2 x - 3  HB&$Ula 11.3-5(2) ES. 
( 3 )  m a ' f ( x ) = s i n  x - x ,  xE(0, x), EU 

f ( x > =  

Hfi,  a& f<x)=s in  x - x  % ( o ,  x)F$ , f f ~ m  1.3-5(3)  fii?. 
( 4 )  ma f ( x )  =2x3 +3x2 -24x4-1, El2 

f ( x ) =  

2 $ f ' ( ~ ) > 0 ,  BP. a$, g# f ( ~ ) = 2 ~ ~ + 3 ~ ~ - 2 4 ~ + 1  . i 

3 f ' ( ~ ) < o ,  BP ~ r f . ,  gJ& f ( x )  =zx3 + 3 ~ ~  - - z ~ x + I  . 
f ( ~ ) = 2 2 + 3 2 - 2 4 ~ + 1  ~ @ ~ % w E M %  , - @ ~ ~ ~ ~ ~ ~  

% 
,gj& f (x )=22+32-24x+1 Hm&$nla 1.3-5(4)%%* 

I 
I 





l-2 a ,  b RIfi%$!J, BiKISTJUEB!, 13% y = f ( x t . ) ~ k x = a H G % & @ f  ( a )  tt=G&ii 
x=aHERfthAHEi%#l%/J\, f ( a ) = ( ) ;  f i H S k  x=a HZHSfllJ f ' ( x > < o ,  %@!I] 

f'(x)>o. %fHBh9 G @ y = f  (x>@,6 x=b @@@@If ( 6 )  tL7?&,6 x=b HjtiSM,6fYJ@ 
&@%A f ( b ) = 0 ;  f i H & & x = b ~ Z B t J Z A ! J  f ' ( s>>0 ,  GAI] f"(xt.><o. 

%fJE,& a aqM@&r=f (x)Ni%/J~@,& , f (a)aLl!&klj$ y=f ( x )  H l d \ f E ;  ,& b a4  
Ma% Y =f (5) rn&AB,& 9 f ( b )  w'&tGB y = f  (5) BS&Arn. RNiz,& \ a%@&%% 
%@I@& @AB@&~J\@@%%&fE (extreme value). 

B @ E R T a B ~ % - k M j t i m % ~ J \ ' R E  9 BJ@HB@BHB%BE- 





I I 
I I 
I I 

a x l x ,  s Ox, x, & b x  









1 : Value 
2 : Zero 
3: Minlmun 
4: Maximum 
5: Intersection 
6:  Deriuatiuesb 
7: S f  (x>bx 
8:  Inflection 
4: ni ct.anr.p 

I I 
P. nr -b  
C: Shade 
I C 



*BXaBRtMiQ+t 

I +@s@%*fi%a 7 B*%%%%%%34TEi+. Rik#8it 
-!#BUB 1.4-1 E,7$9%I;iJ%RtiH%%, S$ElLbEtB% 128 dm2, 

' 1, 7;mjhBg 2 dm, Z, &mZ!&g 1 d m  3n@i2tt@RmR%, 
8REWrnQ QrnB@/I\? 

1: 8MlL\BtJ&% x  dm, W $ @ I L \ $ ~ $ ~ % ~  dm. &BifWJ&1PS x  

rnB% 

2!$ x E  ( 0 ,  16)ll$, Sr(x)<O; 3 x E  (16,  +oo)El$, s f ( x ) > 0 .  

H&, x=16 EiSiB S(x) IKJ@/J\B,&, &EB/J\@,6. NIX, %MIL\&% 
16 dm, %% 8 dm@,  %@WR2BiBiRB/J\. 

g: $Xi~b@% 16 dm, %% 8 dm Rf, SIfit8H!C?BlRB/J\. 



K#. &SkfiJZ-!k%'%Sm'%%&4~'f#~Z, iEta#%&'fk~%~iSH~%%k#O O 1 9  

&+&ji+-Z@#+$% k% (bit). & k & & # i & f t ~  B 1.4-3  fi5. 
%TB@aBm%B*, @%2l's7H%B~BAT m, @t-k%fi&HBS&aEB7f;# 









B%, s=2asi. 
i-l  

AS, , AS,, * * *  , AS". 







" 1 1 S= lim 2 f(F.)kiz=lirn C-f ( E ) = - .  
~z-0 I=I n-- i=ln 3 

--&a, WknB 1 - 5 - 1  fiZH@~jtr@%, &.113&FI%H~~l. 2i.FcRRS. 
lRH3&9 *asma. 



as,, AS,, * = * ,  AS,, 

i-1 i-1 i-1 2 
u%h.eEB&lzlN%J J&HBB n v(,)=-(,) +Z #$j*jT@, Fp&.Ej@/J \$ j~  

F?l "U%%R*B". 5% 
1 asi   AS'^=^(- i-l) n at= [ -(-)2+2~ 7 
- n 

i-1 2 1 2 
=-(+ -+; n ( i = l ,  2, g * * ,  n). 



CS @&I L E La. n '1 n 



3 n+coW, IS@AREBjtiX+XB, S+XFBWii%iSiB 
f(z)&Elq [ a ,  b ]  k_&tZR9 (definite integral)@, iEI# 

3 

3 

3 

" b-a Ilf ( X I &  =lim C-f ( 6 ) .  
- i = l  72 

a%b%~fl~~#i@!%7;R%R%kR9 Elm [a ,  bl uL.lik.4 
H.ft-lX15rJ 9 ZiB f (x)UL.l.fsffBRZiB, x ~lJ#@!5+ZS9 f (x>dx 

w&@RS. 

-- 

1. ~~~~& " j 6 1 E l ~ "  9,  ~ ! ~ % R ~ ~ ' ~ & % B @ ~ / J \ @ J @ R R [ ~ ,  . i] ( i = l .  2, .*.? n) - 

-17 ~ N ~ I ~ w B J ; @ ~ ( ~ B & ( ; )  = - ($ )2+2  n5JiJ%fi%!. MI@BJEPEBB(JI 
- -- - - .  

5 
plia s @2i&IE, f l~R3&t)&$a s HE@? E18& 9 ~+. t i [&B~@? 

2. -%?W;&%BsS/i;%k*%fi%, ------ &%F@NBl - - --- t t@E% - A -  v ( t )= - - f  +5 (*$: b / h >  9 -  

# &  OStG2 (@D: h) S&RIW pSIBq6%m@@ S W E :  km). ----- - - - . -  - - --- *---.-.-----.-. -. 

Q s&af(x)& 
EM [a ,  b]  -t&%Blf? 
&lscJ&sL;CS*3?-scJ 
- & W X ~ $ w i 5 s S ,  SF 
a Ei T*@%+~F/E*-,J\E 
FJHk%,*.  (&**% 
&&,4.). 

- - 4  





i i-1 1 -&.. ' I  [ ,  i] (i=1, 2, - - * ,  n), @+/J\~RB(JX@~a+=---=- . 
n n n n' J. 

(2) iti#it@\ +'Fa .!,i? 
*5-. - *,-&>,*'- - - ' & @  

i a&=- (i=l, 2. ***,  n), JrJ 
n 

l 2  1 x3& = limS. = lim - 1 +-) = 7. S : - - 4  n 

Cfl (I) k f z  (x)]dx = J 



IIIII u IIIIIIIIII 
*-FBI 1.5-2 ?&&#%Wfi* S,  &412TL;tft$ML@I%&k, &Tfift$&@+4R, & 

s5; "E.t%&&" Ysa" I%&S, A**& "*4, a4a&*, **, *&kg'' **&& 

#%fi*I%&&*a, E&&**W&& JU . 
1.  aJL.l.ra&@&&& f ( x ) = 2 & E S K J  [O, 11 +%a&. 
2. @&&k n (+ n=8) .  liJ/LRI%&k4@$S~ [ 0 ,  I] 4f%?& n +bJ,E S K J :  

[ 0 ,  11, n [L n , 21, n , [ n I], 

jf-Sh &&BI%?fi$j-~J\&&4$@. 

i-1 i 
3. @ f ( x ) = 2  &EM[-, n -1 n ( i = l ,  2, * * * ,  n )  -tI%4.&2i4@&4FTk4%,4.-& i-1 n 

i-1 i-1 1  
~ d & @ f ( , ) ,  ~&i t&ac~&.a :  s e c l & ~ ~ f a l i . j ( l a ( n ) = $ f ( - )  1=1 n -=  n 

i-1 - - 1 - ( 1 ) .  1 1  1 &II]@ n = 8 ,  20, I% &&PBSF8$lJ~%@#it%di 
r=l n 3 

1-1 
e r n ~ c 6 * ,  its& d ~ i t ~ q ~ m ?  S , I % % R Z ~ ~ Q ~ ( ~ ) = ~ ( - ) ~ * ~  1=1  n = 

1 
1 - ( 1 )  3 1 2 F8.119. 

I 3  

1 ' a2 

i-1 4, ~ k f ( x ) = x ~  ~ E F J [ ~ ,  f ] ( i=l ,  2, - * * ,  n )  L W ~ ~ M ~ + T ~ ~ , ~ . ' ~ W  n 



airt~l@#*b c(n)  & PGR~#T~u&%, PX I% [a, 11 &#&la, # a(n)&b(n) 

. BEPI [Or 11 .frS@3E"J&*&&@r a(&, &(n>& 

%l*k**&*&3- S. 
~ - - - - ~ = I ( . I I D I I I I I I I I I I I I ~ I I U ~ ~ ~ ~ ~ ~ ~ ~ ~  







a=to<tl <***<t,-1 <t,<**-Ct, =b 

@ESKl [a ,  61 2$%&, n~q/J\lXl6l: 
[to , t l ]  , [tl , t2] , "* , [ti-1 ti] "' [tn-I , tn]  , 

@+~J\ElQrnKBN% 
b-a 

At=ti-ti-l =- n 

Mnmaxks (a 1.6-2), w w  ~ = ~ ( t ) l $  t,-I xam,g% 
%, & % B ~ ~ ~ ~ ? ; ! % ,  a% PD KJ$t@%Ts'(t ,- i)  , 75% 

/ ASi-h,=tan L D P C  At=s ( t , - l )  At. 

s,, 

* 
I 0 tr 1 ti t 



&+it&&~q#&R$ijg;$;3:Ef! (fundamental theorem of calculus) , X O.q$&*I@ - #TfijE% 

*% (Newton-Leibniz Formula). 

%TAB %fllX#R F(b)  -F(n) Q& F(x) I :, BP 



= (--cos x )  - (-cos 0) = 2 ;  
2 x  Jf sin x cix = (- cos I) I 

= (- cos 27c) - (- cos x) =- 2; 
2r Zx J s in*&= ( - c o s x ) ~ ~  
0 

= (-- cos 27c) - (- cos 0) = 0. 

, quB@, $~.f)M~qmRiEB&~BE%fi@7 ~ q & @  0: 
(1) %%@@m;h@@BT x @k%RI (El 1.6-3) @R.f)b'!lIErSllX@9 -€I.%TBI% 

%BMrnR; 



( 6 ) 5 :  -$ dx; 
(8) /0 sin x br. 







-W%PIBtB-s$l'e7fi%finH 1.7-3 I%%. $%f b& 1 min EWHS$@. 
- 

= 1350 (m). 

: .fi$;fEs 1 min $T@b(j@lfE$i$l 350 m. 

H 58 II= 



2. ~ f i~ml  
-%#SBA F (@E: N) M#RT@B&&3, 3UR!##%S% F #€mJrn%rn% 

317s (@@: m),  M!JhFfi#Ha% 
W = Fs. 

8aB 1.7-4, bWdkRBB9 ~-W$aMTWBf mlJR 

F4!%&E I m $%BWY@Afi@N3. 
#: e%JkFBEn 9 till* ( 2 E % )  3@@fi%rnAF(x)%@% 

el* (~E%) HEE J &iE% BP 
F(x) = k x ,  



..,I-?.:;.-- F,q+ -ft(.-f$~,*r?r;.* :- - - - ' <  - 7 ; -  -- 
i , .  ..ma.*. 

.ae 4,. .+. 

@ c Jg : 3 Hl;7 
L 

' a  1% - i2 .I. 
4 ..*.., 



I @R%S&%dE\E&a44+1~~1C1,&kHfiB. *EEIM I 
I I 
I I 
I 1. (differential and integral calculus> E@fRg&M@rf)- (differential), R e  I 

I (integral) UBG%A&flEHH%+%li:. @R%+ H45$A%EBBE. 9%. R .  I I 
I %%. ZE%%G@%%+H@JL\RA. I 

















. - - -  I,:. ; ...Y .. ;, , A ~ *  . - 
. - .  . , , 

, . mx ~. . . 













RtAABCf$)Bff iaaE a ,  6 @X$GH, @EIEiT#P-DEFNl@ADEF, A F P D  m A D P E  

m@jRS, , S,  $ti S g  ; -4 RtAABC EJ$4aafi c &lX$GBt] , sP4i@# P-DEF Hl@APEF 

mmRs. 
&kL, RflPfU% tL RtAABC CtfEJ%lEZB, R@,& Pl@j# P-DEF Pl/i'-dijmi%i!?L 

lQmx%. 
B: 3 U E I Z .  1-1 $t{TJMiB, ZE RtAABC Ctf I Q ~ J R Z E ,  %# 

7 7 + / , 2 *  '-- =a- 

x%%\ 5?6\ I&%\ RE9 @%fi!J3%\ %bk, %EB&RE 
@J% El!, 3% fl'l e % % % % 'ff@ @ E ( plausible reason- ,% ,chpkce, - 1827) 

"ill 75 -1 





2'' +1=65 537 

%BE%, T%BHY3QBg@ttl%E: .I*@Bfiu 2"+1@ (,EN* ) 

B(J&@BE%. 2BB%% B(JB%BE. *+t!ie2z, gT--itg *%&* +iz* F". 

H@e (Euler) EF",, 3 3 5  -'PB%% 
FS =z2' +l=4 294 967 297=641X 6 700 417 

&SE%, fiEE@T5?qKJiBE. 

r a  
3 

1 1. a= {a,,} +, o1 =I,  a,,=? (a#-, +-L) a,- I ( 7 ~ 2 2 ) ~  B B B B + B P ~ B B ~ ~ S .  
2. ~ S - F ~ ~  "ZRIp$'': 



~ H * & B N ~ W Y Y + ,  ~t~~srntuz~-@m~~J%%sS;J@, 4 ~ ~ - ~ + 3 r ~ m ,  
4%@mPJ%* @3n: 

(1) 4fiam&MB%@%%9 #lE&E 9 EU#lBE@%&; 
(2) ~ P E I % ~ t f E i i ~ ~ ~ ~ % % B ~ ~ ~ Z f i ~  ZZEE%EI%I%JE~EL~ B&**E 

U#rn%%B%*PBSfi; 
(3 )  -BBB%sf;Bk@ 2 !!&I%, (2100+1)e*3&, RU(Z1"+1>5@% 2 BE; 
(4) ZBiSiB@BWfgj@&, t a n c r E 3 3 i % % ,  B & t a n ~ ~ R ? Q @ i B ;  

(5) T%&B%YE, FJ%hfiX;FI.. kn%LA 3 L B  ET%&PfiB%HFJ%PtJfi 9. aP 
IL,LA+LB= 180". 

kErn%B%Bfi-@BMEB&B, %&E+%%lRaTm%** %!l'lE2H%B 
f$% jj$@#kBO(demonstrative reasoning). %SZ, @@%BE& -#S!!%%Btl#@. 



BC, B E L A C ,  D ,  E %&E. $Z: AB b!I+,& M BJ D ,  

E rnE%#%. 
GEM: (1) rn%~-+fifiS8fiWZfi%#Bfi3B 

, ............................................................ ka4t 
............ s 2.1-3  S A A B D  +, A D L B C ,  RPLADB=90°, 11. a% 

BLgnABD B.@z@B. ........................................................................ &k* 
ElB, AAEB &BBfiZ@B. 
(2) f i  , .............................. k-a;sR 

fi M E  RtnABD &$a A B  m q , g ,  DM &$+j&k@q@,, ........................... 41. a* 





.s -. I 
- - - .--- - , - - 

1. #3*%%#B(ia%#B tz3'~~5)3Ja3BiG:!#%s. 
- -  - 

2. : %B&b% =c@ ( c q f O )  J a I .  % & ~ ~ ~ & @ + s c ~ ~ r t t t e .  
. - - - - - -  - - -  

3. ?ill@, &LLABC +, A O B C ,  CD S A B  i4k@iBj, 
- - - - - - - A - -- 

*iiE L A C D  >LBCD. 
. - -- . - - 

EN: Z€aABC +, CDLAB, AC >BC, 
.. . - - . 

%I2 AD >BD. 
- - 

7s L A C D  >LBCD. 
- - - - . - - - - - - . 

#il*krnE42B+ b!I@S. - - - - - - - - . (5 3 . - a) - - . - - - 



& + f i f i ,  *$2Z%e& 7 ~ f i % ~ Z * & % # + h $ - - +  

f i & w h $ X %  (a  1). & R ~ & ' ; T S ,  T ~ ; r A e k h $ % & + k  
f f i  &&, .z t$rf i%jh$$z&, & ~ ~ ~ x & z & 4 j i t z f f i @ h $  

B a C 
z+fi. a2=b2+c2-26~~0s A, 

&!11*w@jd134jf i%+4tt; ,  j f . I kw@j i ih$~@t3B~i fd f i  b2=c2+a2-2cacos B, 
c2=a2+b2-2abcos C. 

%je~a, ~ f i . ~ i p ~ f i ~ ~ ~ ~ ; f f i z f i e ~ ~ ~ a ~ .  mjzfi% i 
fi&h$%fi 9 %J-Bwfi+%+&Ffi&h$=&ffi , 7%7%gk%%+,z I 1  

#h$%*. 

& a  1 + a  2 ,  & ! ~ T P L % % ~ ~ - F F ~ I % ~ ~ ; X %  ( Z L f i f f i  

V-BC-D, V-CD-B, V-BD-C,  C-VB-D, B-VC-D, B-VD-C eJk 
~ J v % ~ % Q ~ ,  ~ 2 ,  a3, A,  a, A > :  

a ,  6, c SAW SAWD SAVBD 9 SAECD 

a= bcos C+ccos B , 
b=ccos A+acos C ,  

c=acos B+bcos A. 

& @ X a ,  4% 
aZ =abcos C+accos B. 

&OOfiA@, 4% 







B M B C q 9  3'FfiW1A9 B ,  CHW&%XIJ%a, b ,  c ,  H A ,  B ,  C &  . - 



%2%€PlJ, a ,  b, c B,% kLB?IJ, $iIEAABC %%Z!ZB%. 
.ff.$fi: $$ A, B,  C @,%jE@kPJ, $$k%fl?ij%S$$B 2 B = A + C ;  A, B ,  C ?J 

AABC HrSd;lB, i%B-/T'I%3%#, a8@2!ZZ~%B A+B+C=n; a ,  b, c %%kk2&3il19 
%k%Rw?3Z%E b2=ac. & o h  $nRfikEffi@a%-S%, 3E&$A@U?E-$3&fi 
% 1 & 2 1 ' K I b 9 % % 9  iEmi$lJBi-B%N%H, &%ZEiEfi%Z%sf;:. 3 3 3 ,  q1IXH&%Z 
3!2%1R3~TiiESasa 

GEM: Ee A, B, C@,%E?&3rlJ, G 
2B=A+C. 

B % A ,  B, C?JAABCNptJB,  EL! 
A+B+C=x. 





rn . -. 3: e4a a, B ; ~ R x + ~  ( R E Z )  , H 

sin 6+cos 8= 2sin a,  

sin 6 cos 6=sin2p, 



3 
1. 3tE: X$F#%Em 8, cos48-sin4 8=cos 28. 

2. *z &+fi>2 a+&. 
3. tan a-ksin a=a, tan a-sin a=b,  * s ( a 2 - b 2 ) 2  



(reduction to absurdity). 







BP n=k+l N%E&&*. 
S%, X$TR%, EBE%In=l@,3Z9 8 G n = 2 & & 3 ;  n = 2 & 2 ,  $t%n=3-&@, 

2; n = 3 @ , G ,  B s n = 4 & k E Q ;  n = 4 & 2 ,  S G n  =5&J3,G******f$ur X${~&#J~E-  
1 E% n ,  %iE;$Pf3iSZ9 @ P & ~ ~ J I X J % ? V ~ ~ X ~ ~  a,=-. n 

-&H9 iErn-~%iE@%k 7.2 %f%H@@, Fl-R-FYU%@8$T: 
(1) <B%g&> iiEflJl8 n IW%-'i9Eno (no€ N u  ) B$@m@itr; 
( 2 )  (J3f$j&$fk> B.iB n=k (k>,no, REN' Ff@HBil, GEM% n=k+l H@@& 

&a. 
A%%kE&Fj?$%, %WU%%@@X$& nO%!&KfH%iEB& n %J3,3. 

(mathematical induction). m@m$$?jiaE : 











? 

. 
I 

fnEN* Kt@. 

3. -ift f (n3>0 (n€N" 1, f ( 2 ) = 4 r  %HNF&S n l ,  nz E N *  f ( n ~  +nr! )=f (n l ) f (ne )&3 .  a%! 
f (n) tl!~tJb&&. 

4 .  E4k-+iESi'&9 ESBfiTSrnHBSZ 
( 1 )  Be$%* B#BBRLY 33au -k  l i  

(2) %%@B, @#E%RH 2. 

IW;@@&#&.ft./k@@? 
5. e9a OBWC mm-a, B%AO. BO, W S F E E ~ ~ & T A ' ,  B', C ,  

OA' OB' OC' ,,+,,,i-,,,=l. 

~B3ftnnmFPm-BB9 miiEsBt%Bil "rn@B": 
OA' 0B' S -+l+-F=a+*+h=*=I. 
AA BB CC ShAac S- S- S- 

SB%E#B!9 HT$lQ+I%JUm#$ V-BCD, @$E.ft-/b%@@@ B A' c 
%* #M "#R&" asB. (% 5 5 1  

5 6. F3% A+B=Trr, H A ,  ~ # k x + $  ( k E Z ) ,  *3 (l+tan A)(l+tan B)=2. 

7. aj#?$%S$i&~~: -1+3-5+.*-+(-1>"(2n-l)=(-l)"n. 



(2) %%: RUlf3F5iW€I218 n %%E9 @&BS%BJ&%&%%E? 
(3) #B: ~ D I I ~ P F ~ ~  n a t ~ ~ ,  mmm2, W B I S S . ~ ~ - ~ J ~ ~ * ~ % ?  # ~ ~ y ~ i ~ ~ z s a + t m  

j#31 rJ%B. 
2. 2 sin a E sin 8,  cos 0 rJ%S+%, .sin P #  sin 8,  cos 8 ~!$~%t.d+%, SjiE cos 4P-4~0s 4a=3. 





'I- 



8 
3 
I EJRhk B % & % B $ r % 3 J % B % m 2 B ,  WM33J 9 &%M@-Rr%%%% 
B 6%$%W@%. @j!in9 %I%& 2 -2=o ~ # K I ~ S ~ % ~ B B % + % @ ,  UBx 
awx+m%mas%aa, A . ~ ~ E G B & % ~ E B J T % B % -  mraa, a%t% 

t 
M u %  & 9 B + n %  %&B%rnjaEj 

8 -%: BU&B%&%BE%%@@%&@9 %&X$BU&$%Z%+i%@. 
I , Q l & H l E  9 %.rl'-J*WRfiBL%B-$rEml'.7a. 
!I %TH& x2+1=0 i3#HZ@ZE%B%+%h$'MFJ@, BKJ2@5IA-+%& 

i ,  @ i t$@x2+1=0 OB, BP@i ;=-Ig t&+R& i i $ U 3 J X t i + b ,  %3J r 
I -+%&%, i E f i A ,  3PA3@x2+1=OZEA+H8%x=iT. ' B 4 ' I M B S  A aX, %!Z!%3l;EML i % U % % ~ W ~ ~ % # @ % & % W P # % ~ ~ $ I I %  i 
I # % & 2 i S 9  # % B $ u % % U % & @ @ E ~ & @ ~  %+?@9 UB%%x$$U&?%E% 

E@. 
1 
I E%l218E9 tE%B a -4%3lAi%% i & B u ,  E%ii2# 
4 a+i; E g % b % i & % ,  %RiZ#bi;  E % % a % Z & b @ i @  
# 
I %@%%@Bu. %%iZfT= a+hi9  %%. &TB~%i#lftiei%P3e- 

@.fn%h?@X&Z, hkXg!k!?i%$$-i%%Sf?%WUS& a + b i  ( a ,  

b€R)  M % S ,  EEi3!k!?%;$p%h~3JB@ A +&. %B&3J% 
a RB i ,  & q U % # E  a+ bi (a,  bER)OS#B(lbB(J%%% 

S9 % U % % % g 2 2 F E E % 8 3 J M R % % E % E  

a + i  ?Jd 
li, bi 

" ~ v A ' A @ &  O +  
hi ,  a  T V A * @ ) %  
a+Oi, i q V A * @  

o + l i ,  

C={a+bi I a ,  bER}.  



%11'lE%$- C =  { a + b i ) a ,  b fR}+ffCJB,  BPB~u a + b i  

( a  , bER)  $tJBflIJ~#!ll!& (complex number), s+ i Uqfi!&&&@fi@ I 0 /a$& i 
(imaginary unit). $#$E$$kJ%&f$~#e C UC1&@&@ (set of com- i&%&&+F$& 

&i (Euler) & -8- 
plex numbers). a i a l ~ ,  g e e  

g%ka%m?-$. z z%, EP z=a+bi (a ,  b e  R) , &--%j?B& imaginary ( & $ 

flqBS%! Bfi R&% % ( algebraic form of complex riumber >. X3ff-B I%?, #&H) -+I 

!& z=a+bi, UGSF@%%iRSa, ?$* a ,  b € R ,  &qH a 3 b b31J 
~~@EfCejl z b9 %SfP (reaI part) %&@ (imaginary part). 

&E%## C= {a+bi I a, bER}~l f3%i@?% a+bi, c - t d i  ( a ,  b, c ,  d E R ) ,  

as : 













%li7%S 9 B#H%%B~~!J~U-F: 
i% 21 =a+bi, 2 2  = c+di $i%E&FVj%&, BP&%fl@lB 

(a+bi) (c+di) =ac+bci+adi+bdi2 

= (ac-bd) +(ad+bc)i. 

% 9 % +  % + E  i2 

- 1 9  #HE%%+i&%3+XIJ-f;#BPiT. 
m+EBmRB-+a2mBB. 

3 

3 

1. -tf-g: 
3 .  (1) (2-k 4i)+<3--4i); ( 2 )  5- (3i-2i) ; 

(3) {-3-$i)+(Z+i)- (1 -53  ; (4)  (2-i) - C2+3i)+4i. 

2. ~ w m n s f  OZX~IKIBLBE~, i3+F~-F7:3ilf~x-0:~%xta~ 
-. -L - .- . . 

- las: 
(11 x+1; (2) z-i; 

(3)  z+(-2+iX. - .  
(3% 2 a> 



5345: ~BJ~HH%&H%%%N~itS9 &NUM%%*&Q 
its. %&%+H*k 

##, (1) (3+4i)(3-4i) h $ $ ~ x ; f O ' s 5  

=32- (4i)* 

=9- (-16) 

$$!I (1) +~~EI+B% 3+4i7 3-4i %%%BE&. 
-itt%9 %~+EB&%@m%, @BZ%@E&H9 is%+ 

e, a*+c2L BBWUP%#lSL@ (conjugate complex number). B85bT a 
0 lvIrn+%$raBB~~~~&$ra&B. ?$ z. 



3 

3 

3 

3 

# 9 1 
1. its: 

(1) (7-6i) (-3i) ; 

3 .  (3) (1+2i) (3-4i) (-2-i). 

2. ##: 

(1) (&+JZi) (-&+JZ;) i 

(3 )  i(2-i) (1-2i). 

3.++#: 

l+ i  
(1) Fi; 1 

(2) T; 
7+i - (-1-l-i) C2-I-i) -- - 

Q 
(3) 3+4i,; (4) 

-1  





fi#kgi*Zs (fundamental theorem of algebra) : n(n E N" ) &$ I f t ,  & 5 % & 
f <z>E-P*--+Z&3Et. 

K&.&&EBH%aA$.;k$$R$+P, R k B f + + Z s - & ~ + $ A . & ~ & + % t i ~ \ ,  jk&%e 
kSe. ~ H # ~ H N + . ; ; I - ~ & I X I ~ ~ ~ # - .  I 

Tfi&.lKIMK&&&ZS &X, &$$fik4?311-&,&#~&&. 





pi" :. - '.  , 

,. I+-. . 
~.-+ 7'2?;.'\;' r.' . '  ' ;;,-<.,A 

. . 
, ~. A<" .4 -: 



(A)  ad+bc=O (B) ac+bd=O (C) uc 

(2) a~t&rn#%btt ( ). 

(A) i+2 . (B1 i-2 (C) - 

(3) j*<m<l  N, a L t m ( 3 + i ) - ( 2 + i ) ; B Z f  ii3j6I 

(A) %--&I@ (B) %=&F#i! (0 33 
1 6 "  (4) ~ & ( ~ + ~ i )  IQG ( ). 

(A) -i (B) i 

e961gB z % ( ~ + 2 ) ~ - 8 i  %B%&@k, Z. 

1 1 1  Es 2, =5+10i, z2=3-4i, -=-+-, $? z. 
2 2 1  2 2  




