010 (20150128) 2

1.000ogg I

goboboobooooooobooboboboboboobooooooboobon
ooboooobOoobOboobooooobOooooOoobobooooOooooon
ugbobobogobooboobogon

1.1 000000000000
0000000 I70Y 000000000000 f0?0ael0O
03000000

(L1) lim f(z) = f(a)

r—a

000000D0000D00000«000D0000D000D0D0000(1.1)
O0000000000000ooooon Y99g

lim f(z)=f(a) ( lim f(z)=f(a)).

r—a+0 r—a—0

oooooo rgoooooooo foO0 I00000007IO0000O
ooD/0000000000DO000000
00700000000 f0 1000 «00000%0000000

g
i @) = (@)

T—a T —a

O0000000D0000000 f0 000000000000 f/(a) O
00000 I000000000000 007 000000000000
00D00O0oOoooDoOg ”0

20140 100 8O

D00 an interval; 0 (0) OO an open (a closed) interval.

2)00 a function.

3ogo continuous; 00 00 a continuous function.

Yoo limit; 000 right-hand limit; 000 left-hand limit.

50000000 6000000000000000000000000000

Snoooo differentiable; 0 0 O 0O the differential coefficient; 0 00 the derivative.
700 a theorem; O a corollary; 00O a proposition; 00 a lemma; 00O a proof.

00 1.1.00 fO0 «00000000fD0 «eO0OD00OODOO
oooooooo F,GO
lim Fla) =a,  lim G() = §
goooooooooo
lim (F(z) £ G(z)) = a £ B, lim (F(z)G(z)) = af

T—a T—a

000000000000000000 ®0000

lim (f(z) — f(a)) = lim (M Az — a)>

=ty (F=L) hnte - = ) 0=
ooooo
lim f(2) = lim (f(x) — f(a) + f(a))
= I (£() = (@) + lim f(a) =0+ f(0) = /(o)
gooooo ]

00 1.2.001.10000000000000
=
f(z) = 2| = g(x) =z

ooboooboooooooooobooooooooobboOobbooobooboOon
O fO000OD0OOoODDODOOOOOgOOODODDODODOOOOOOOOOOO
oooooo

00 /00000000 f000000000I/000 20000 20
000 f00000 f(z) 00000000 f:I3z— f/(z)eRODO0
00000000000 f00000000

8)0000000000000000000000000000000000000000 500000



3 (20150128) 010

0 13. 00 /00000000 fOOODOOODODODOOODOOOOOO
gogoboooobod
1
xQSianrg (x #0)

fay={"Me
0 (x =0).

000 fODOOOOOOOOOO0OOO

2:vsinlfcosl+1 (x #0)
fx) = 1 r v o2
9 (z=0)
0000000 x, =1/2n7) (n=0,1,...) 00000z, — 0 (n — )
00000 f/(z,) =—-42000
lim ['(ra) = —3 # £(0).

n—oo

00000 ffO0000000O0 &

0D00000 7000000000000 Joooooooog et-09
0odOoCc-000000000000000000000000000

1.2 000000

O00000O0CO0O00DO0OO00O0DOOOgOOn the mean value the-
orem OO0
00 14 (000000). 00O [e,b D0D000O0OODOOODOOOO f
00000 (e,b) DO00DDOD0ODOOOOOOOOOOO
f(b) — f(a)
b—a
obodob cOO0bODbObDObDODOO

= f'(e), a<c<b

ooboooobooooo 20000004
ooboooooooboooboobbooboooooboo 140000000
goooon

9Cc'-0 of class C' (c-one).

010 (20150128) 4

0O 1.5. 00000 fOeDe+h000000OCOOOODOOOOODOOO
ogooad
fla+h)=f(a)+ f'(a+6h)h 0<BO<1

0000 eO0D0DDDOODDOOOOOO

00000 A=00000000 60OO0DOOOOODODOODOOOO
00 h>00000f0 [a,e+h]0000000000C0OODO 1.1000000
0000000000 140 b=ae¢+h 00000000

fla+h)=fla)+f(c)h a<c<a+h

0000 ¢c00000000000000 @=(c—a)/h0000 a<c<a+hD
0D0<6<1000000
000 h<0DOO00OO00O [a+h,e 0000000000 14000000
fla) = flat+h) _ flath)—f(a)

P P = ) = f'(c) at+h<c<a

0000 cO00D0O0DDOO0O Ah<O0DODOOOO c=a+0h(0<6<1)000
gooooodooo O

1.3 O0O0OO000O000O0

m 000000

01.6. 0009 Viooooo MWooooo000 f(z) =+x0a =9,
b=10000000 14000000

M_L 9<ec<10
10-9  2c

gbodb cO0000000O0ODODOD

1
Vv10=3+4+ —+= 9 10.
+2\/E’ <c<

19000 the square root.
000 an approximation.



5 (20150128) 010

000 e>9000
\ﬂ0<3+43——3+1<317
24/9 6 T
O00c< 1000000000000

1 1 3 3
V10 >3+ —= >3+ ———+ =3+ — >3+ — =315
2v/10 2(3+3) 19 20

oooo
3.15 < V10 < 3.17

000000000 +V100 10000 0000000000000 1,0
oobDo0o0O s0006000000DOOO &

m JO0goood

00 1.7. 00 I000000O00000O0OOOIOO ff(x)=0000
oooooooofO0 r10og0ooooon

00000 /000 «0000000000 ¢000000000 I00 2000
0 f(z) = f(a) 00000000000000 #>e¢0000000 [a,2] 0000
000 140000000

f(z) = f(a)

= f'(e), a<c<cw
T —a

0000 ¢000000D0000D00000 02000000 7100000 ¢0 1
00D0000000000000 f(¢)=0000 f(z)=f(e) 0000000z <a
000000 [2,¢ 0000000000000000 O

00 1.8. 00000 ¢« 000D0OOOOO0ODODOOODODOO fODOOO
ffla)=00000000000000000000O00O0O0OODOOOO

01.9.00 J0000000000000 F,GOO0000000 f00
000 ®O000 Gz)=F) +C(CO000)00000

12)10 000 a decimal fraction; DOO0O0DO the first decimal place.
30000 a primitive; 00 a constant.

010 (20150128) 6

00000000 F,GO000 00000000 F'(z)=G'(z)= f(z)00D0
000000 H(z)=G(z)—F(z) 000 100 H'(¢)=0000000000 1.7
0000 I00000000 O

00 1.10. 00 F,GO000 /000000000 1.900000000
DO0OR\{0}={zeR|z+#0}00 Y 0000000000

log z x>0
F(z)=logl|z|, G(z)= & (z>0)
log(—xz) +7 (z<0)

0000 f(x)=1/2000000000000000000

m 00000
00 1.11. 00 (¢,b) 0000000000000 £0000 O (a,b) 0
0 (0)000D000000f0 (e,b) 00000 (00)000 90

00000 (a,b) 000000 21,220 21 <2z 0000000000000 DOOO
O [z1,22] 000O0DDO 14000000

f(x2) — f(x1)

DI S Pl (@<m <c<as(<d)

0000 ¢0000000000000000 f/(c) >0 (f'(c) <0)0000z2—z1 >
00000000000

fla2) = f(z1) >0 (f(z2) = f(z1) <0)

0000000000 21 <22 000 f(z1) < f(z2) (f(z1) > f(z2)) 000000
00000000f00000 (0D0)0 O

00 1.12. 0000000 f0000 /000000 YWOO0OOf000
0000 ¢O0Yf(c)>00000c000000 I00f0 100000
000000000000000f# 00000 f/(¢)>0000 ¢cO0000

90p A\BDDOOD AODOOO BOOOOOOOOOOOOOOOOOOOO00A\B={z]zc¢€
ADD0 z¢B}. 000 A—-BOODDOOODODO

¥%)0000 (00) monotone increasing (decreasing); O positive; O negative.

gpoo ¢t-oo

0000 c000000000 fO0000000D0O0DOO0O0D



7 (20150128) 010

00 JI0 f(x)>00 I0000000000OO0OO(UOOOOD 600
Ooooooo)o

0 1.13. 00000000000 f0000000 ¢O0 f/(¢)>00000
0000000000000 f0000000000000000000
13000 f0 f(0)=1/2>0000000000000z=00000
00 J000000¢=1/2mmr) 0 I000000000000000 m
O0000f(6)=-1<00000f02#00000000 €000
00 JO f(#)<0(xeJ)000000000000000000000
INJD f000000000000p=1/(2m+1)7r)0 1000000
000000000 mODOO0OO0f(n)=2>000000 J'0 f(z)>0
(xeJ)OOOOODDOOOOOOOOOOOOOO INJ’0 f00000
00000000000000000000 f00000000000O00
00000000000000 o

s 000000000 OOO0OO0OO0OO01400000000D000O0O0O
ooo

00 1.14. 00 [¢, ] 0000000000 fO0OOO

b
/ fx)de =(b—a)f(c) (a<ec<b)

ugboob cO0oboaoa

ubobobaobobooood

010 (20150128) 8
O ] 1

1-1 00o0ddobD 140000000000 uoag

1-2 DDDDDDDDDD\/5D[|D[|DQ.Q(DDDDDDDDDQ)DDDDD
goooooo

1-3 O0000000000sin0.1,tan0.1 000000000 0OOO.1 radian O
0000002000000 00b0bD000D00d0000UUUUUOUODODO
oooo

1-4 DDDDDDDDIODDDDDDDDDDDIC(DDDDDDD)DDDDD
DDDD346.8KIHDDDDIC(DDDDDD)DDDDDDD1D|:|DD[||:|
gooooo00oooooooooooooooooooDpDooDUoooDoboooo
O000o0ooo0ooUuoooooooooooooonD 1I00KmOoooog
goom

1-5 00 1.1 0000000000000 ooooooooooog

1-6 0O '

sSinx
f(a:)—{w( 0
1 (z=0)

0O Cl-0000000000000

1-7 DD1.14DDDDDDDD(DDDDDDDDDDDDDDDDD)DDDDD

ooooooocooooo



020 (20150128) 10

2. 0000ogooouooouot I

2.1 0O0O0OOOOOO0OO

000000 14000000000000000 (D 800ULOOOOO
0;00000000000)00000

00 2.1 (0D00D00O00DO0O0). 000 [e,b000000DO0O0OO fOO
00 [¢,b) 00OD0OODOOOODOODO

000000 J00000000 f0cel0000(000)000 Y0
00000 xeI0000 f(z) < fe) (fz)2 f¢)) 00DDOODOOO
0000 fO000 70000 (000)00000000000 cel00
000000000

00 2.2. 00000000 ¢0000 I0000000000000000
0000 ROODOODOO0O0O000 flz)=tan'200000000 200
00 f(z) £7/200000000 f(c)=x/200000 ¢c000000
0000000000000000

00 2.3. 00210 (0800000000000000)0000000
0000000000000000002 007000000000000
000000000000000f(z)=422—2* (0<2<2)000000
000 o0<¢<200 (000000000000)0000000000
0000000000000000O00ROOO [0,2]000000000
0000000 z=+/200000000

00 /00 ¢0I000% 000000000000 71000000
0000000000000000000 I=eb 0000 ce(a,b)O I
000000006 b0 I00000000

20140 100 100 (20140 100 22000)
YOooO the maximum; 000 the minimum.

2)00 a real number; D000 00 continuity of real numbers; 00O a rational number.
3)00 an interior point

00 24. 00 I00000000 fO0 I00O0O cO0O0O0DOODOOOO
0000000000 fO0 00000000 f(¢)=0000000

0000 ¢0 I0DOOODOODOOODOO S00DOO0ODOO (e—d,c+96)0
/00000000 fO0 e000DO0ODOO0ODOOOOOO

h—0 h
000000000 fO ¢c000OO0O0OO0ODUODO|AK <é00DO0ODDO AODO
0 fle+h)—fle)20000

fle+h)=f(e) [S0 (0<h<s0OD)
h >0 (-6<h<000D0)

000000AD 00000000000 f/(¢)0000000000000000
oooooooo Yo O

00 2.5 (00%000). 000 [¢,b) 0000000000 FOOOO
(a,) 00000000 Fo)=F() 00000000000

F'(c) =0, a<c<b

oooo coobooooOoooboobogon

00000 FO [0, 000000000 2100 ¢1,¢2€[a,b)0 FO ¢, 000
00000c¢ 00000000000000000000 ¢1,¢ 0000 a,b000
00000000000000 F(a)=F(e) 000000000000000000
0000 FOOOODOOODOOOOD (e,b)0 FF=0000000000000
0000000 ¢, 000000000000 (a,b) 00000000000 ¢
00000 2400 F'(¢) =00 O

oooooo114000. OO0

00000o0o0Oo (D025 00000000000 2-200 O

4Y«00000” 000000000000000000000000000000000
5) Michel Rolle (1652-1719; Fr); 00000 Rolle’s theorem.
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720000 the second derivative; k 000 O the k-th derivative.
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0 3.11. 00 3800
f(z) =log(1l + z), a=0, h=1

000000000000000 k210000

(—1)F1(E —1)!

f(k)(x) = (1 + $)k )

gboobobob nO00OO

1 —1)ntl n 1)k+1
(1) 10g2:f(1):1—§+...+%+Rn+1:Z( ) ¥ Ry
k=1
ogoooo
e n (1) 0l n L a—wn
s =53 J, 0= (g = OO | o

0000000 05w<10000w00001<1+4<2000000

(1_u)n n
0§7(1+u)n+1§(1—u) (05us)
gooodod
1 1
(1—wu)" / 1
Roal= | ——Y gqu< | (1—w'du= .
‘ +1| /0 (1+u)"+1 U = 0( u) U n4+1
gdddddnU0ddgUdugoo o
lim Ry.i =0
n—00
00000000000 n—-oc0o0OOnO
_°°<_1)k+1_ 1 1
1%2_§:—?rf_1—§+§—m
k=1
000000 o
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3-1

3-2

3-3

3-4
3-5"

0 0 3

oo f(x)l:l r0n000000000000000O0OOOOOO
1) 0o

F@) = f(@)+ (@)@ = )+ 4 [ (@) (@~ 0)"

/@ -

I
NE

kS
Il

0

gooooooooooogoo

(2) fl@)=2°—-32°+22>—2+400000 f(vV2+2)0f(1.1) 0000

goooooo
ooooo0o000000 e=2,e=100000000

gooobooboooooooooooobooooooo

. e —=1—x
o lim ——.
xz—0 ;1;2
2cosx — 2+ x?
e lim —M—.
x—0 :C4
. sinz—=x
e lim ————.
x—0 {173
. 3tanz — 3z — z°
o lim —MF———.
20 x5
. 2log(1 + ) — 2z + 2?
lim .
z—0 x3
sinx — tanzx

e lim
x—0 323
. sinx—«x

o lim ———.

z—0 tan°x

000000000 0000000 ¢, b000000000

—1

tan™ "z —asinz + bx

lim
z—0 xd

03500000000
ooooooo 3.80 f(x):tan_lxDDDDDDDDDDDDDD

11 = (=DF 7
17§+37”'_§:%+1_4

k=0

oooooocoooooo

3-6*

oooooo epobOodooooOooooooOooooooogn

(1) 00 f(z)=e*0000000000000000000D000

(2) D0D0O0O0DO00O00 290 f(z)=€%,a=0,h=1,n=20000
0000 <e(0<A<1)000000D00026<e<30000
0ooooooo

(3 DDD0eO0O0DD0O0ODOO0ODDOO0OOOOe=m/n (m,nO00
00)0000 »220000000000000

(4) 0000000290 f(z)=ea=0,h=1000000000 n0O
000D000D000000000

(5) DDO00DO0DO0O0OD ! 000000000000000000000
000000D0000000D0000000D00000000

() D0DO0ODOODO0OODOODOODOOODOODOOOOOOOO
000000000000000000000000
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4. Jougon I

4.1 00O0O0OO0OOOOODOOOOOO

030000000000290000000 n0000000 Ryt1(h)
OO0Oh—00O0OOOOOOOOOOOOOOOOOOOOOO0290 RO
0000000 r»nO0O0000O00O0OO0OOOO R,«(h)OODOODDOODOOOO
0 4.1. 00 f(x)=e* 0000 a=0,h=2,n 00000000000
ooboogo29000000

1 1
(41) e*=14z+ gmz +o 4 Eaz” + Ryt (x),

1
R,i1(x) = et 1)!69"3%"“ (0<6,<1)

o000 ¢, 00D0DDODODODODODODODODODOD fOOOOOODODDOD 3-60
oooO00ddo<é,<10000000000OO

® 20000
e [ 2 )

1 (x<0000)
000000000 2<0000 l<e®=¢el 0000000 20000
o 2™

(n+1)!
00000000000 4140000000000000 200000

|Rpy1(z)] Ze (n=0,1,2,...).

lim Rpyq(z) =0

n—oo

000000000 (41)0 n—»o0 0000000000 2000000
(4.2) S L fil
. = x — X *"E —

2! 2 k|

obooooooooobooon &

20140 100 290

0 42 (00 4-1). 00000 20000

X 1\k
(4.3) cosmflf%x +% 475:5 +. Z((ng'x%,
k=0 ’
1 1 1 = (—1)k
4.4 =z — — T 2k+1
(44) sinz=ux 3'1“ +5'x @ +. kZ_()(Qk+1)!x &

0 4.3. 00 f(z)=log(l+2)0-1<2<1)000000000000 2.9
—1)F L (k—1)!

0a=0h=2000000000000 k0000 f® () = S0

00000000000000000002900

1 1 (_1)n+1 "
log(1+m):xf§x2+§x37~~+Tm + Ry,
B (_1)nwn+1
Rpi1 = (1 + 2yt 0<h<1)
0000 0000000 OOOOO00O0O0SxzS1000
(4.5) |R \<|x|n+1< L -0 (n — 00)
. " < — =< — n — 00).
+1‘n+1‘n—|—1
O00-1<x< 0000000038 000000000000OA :=—x
(0<h<1)ODOOO
1 1
1—u)™ (1—u)"
Rn S n+1/ ( _hn+1/ d
|Rpt1] = || o (14 uz)ntt o (1 —uh)ntt u

1 n 1
1—u du s"
:h”“/ :h"+1/ d
o \1—uh/) 1—uh o 1—hs 5

00000000000000 s=(1—u)/(1—vwh) 000000 0<s<1
01-hs21-h0000 0<h<1000000

1 n
< n+1
(4.6)  [Rusa| < h tﬁ s
hn+1 1
= <
nEDA=h =S mrna=n 0 7>
0000 00000045 0 (4.6)000
72 73 e (_1)k+1 A
(4.7) bg1+m=x—§~P§—~-:§:—7j—x (-1<z<1)
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0000000 311000000 0000 2>-10000000 =«
oobooooboboobobxz>1000 ct0000000O0O0OO0DOOO0OO
ooboooooo 100000 &

4.2 000000

00 fO « 0000000 C~-0000 2800000000000
00(21) 0 R,(h) 000000000000 I 00000 AOO0OO
lim R,(h)=00000000000 helOOOO
n—roo

1 =1
(48)  fla+h)=fa)+f(@h+ 5 f (@h*+ =3 = fO )

! Pl
000000000 f0 00000000000 Y 0000000 (4.8)
0«=00000000000002000 %0

4.3 0O0OO0OO

0 (4.2), (4.3), (4.4), (4.7) 00000 €*, cosx, sinz, log(l+2) 0 00
oooboooboooboooboooooboooobg

00 44. 0 « O0O0O0OO0 C>~-0000 fO0eO0000OO IO (4.8)
O00000o0oO00U0ooOO000ooOOo00oDoDOoOoO0fO0enO
0000000000000 0000 Y0000 f0000000000OC
oo0o0o0o0 fO0000000O0O0OOOOOOOOOODODOODODOOOOO
00 «cv-0” 00000000 %0

000000000 cx-000oooooooooooooo

YOOO0O0000the Taylor expansion.

2) 000000000 the Maclaurin expansion; Colin Maclaurin (1698-1746, Scotland).

90000000000 00000000000000000000000 290 f(a4+h)0 AhOO
000000000000 000000000D0D0000000000D000000 f(e+h)000OOO
oooOoooooooooo

(D) 0000 (real) analytic; 00000000000000000000000000000O0
ooo0oooo0oooooo

5)00000an analytic function. C*-00 of class C-omega.
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Y A Y

/,/'\

1 x 1

xr

y=e V" (2>0);0 (2 <0) y=e/@* D (2] < 1); 0 (Jo] 2 1)
O 4.1 0O 4.5.

0 4.5. 000000000000 f0O

e”V7 (z>0)

oooooo4s00000000

1
—e T (2>0)

fla)y=q
0 (z <0)

O0000z=00000000000000004.1500

_ —1/h
lim M — lim & = lim we " =0,
h—+0 h h—+0 h u—+00
lim M: lim — =0.
h——0 h h——0h

ooboooooD 41600

0= iy 2100
goodogoood

o eV (> 0)

0 (z £0)

0000000004.1500 f/0 0000000000000 f0O Ct-O
gooogo
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OO00oOo0o0ooOoOo k0Oooo
1
Py () e~* (z>0)
(1.9) W@ =1 \a
0 (x £0)

000000000 P() 0 t0D000
Py(t) =1, Poyi(t) =2 (Pe(t) — PL(t)) (k=0,1,2,...)

00000000000oo0oooDooO 450000000 f0O C*°-000
gooobooboooooooobooboo obobobobobobobob
z0ggno
o~ 1 k) () 1K o~ 1 k
f(x)zzyf( (0)z" = HOxx =0
k=0 k=0
000000000z>000 000000000 f(z)>000000

ooooooo fooOoOooooOoOO

ooo
e (jz] < 1)
g(x) =
0 (Jz[ 2 1)
O Cc*-0000o04+1 000000000 4.5 000 &

44 0O0O0OO0OOOOOOO

00 46. 00 «0ODDOOCOD KOOOO
e ala—1)...(a—k+1) «@
= :1
(k) Kl (k> 0), 0

000000000009 0000

0 4.7. [00 4-3]
<—01) =1, (_11> =1, (;1) T <—kl) Y
G- ()2 (-4 G

6)0 0000 the binomial coefficient
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00 4.8. 0000 n00000(}) 00n000 k0000000000
07700000000

n\ nn-1)...n—n)n-—n—-1)...(n—k+1)
k> k! =0

k>n|:|D|]<
00 4.9. 00000 « 00000 kODODODODOOOODOOO
a—+1 _ o n le’
k S \k-1 k)
go00oo0oo0ooooOooooooon

a ay _ ala—1)...(a—k+2) ala—1)...(a—k+1)
(k—1> + <k> = (k1) + ;!

:a(a—l)..].c!(a—k+2)(k+(a_k+1))

_ (a+Dafa—1)...(a+1—-k+1) _ <0¢—|—1).

k! k

00 4.10 (0000 ®). 0000 00000000000
=)

0000044000000 n000000000000OO0O0O0O (14 2)”
oooogoo

00 4.11. 00000 « ODOO0OOO0 nOO0OOO

(1+2)* = (g) + (?)x—i——i— (Z)ac”—i—o(a:") (z — 0)

000000000 o()000O00OOOD 340000

ooooo0o0oo0o ¢,C,» 00000000004(})” 0000000000000000000
000 « 00000000000 “C,” 0000000
8)0 0000 the binomial theorem
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00000 f(r)=(1+«)* 000000
@)y =al@a=1)...(a—k+1)(1+2)* "

ooo0oo0o00oO00o0oOoooooO 3roooooooooo O

0041100 2000000000000 OCOOOODOOOOOOOODO
oobobooobobe0OoooOOoOoOoOOOO0OOoOO0OObOOO oDOOOODn
oobo0o4io000000000DOOoO0OooO0oooDoOooooOg

00411 00000000000000%9000000

00 4.12 (0000000O0O0O0). OU0O0O0O «O00O0ODO0OOOOOOO

oo

(1+x)°‘1+az+<g>x2+-~z<z)x’“ (-1 <z <1).

k=0

0 4.13.

141% => (_kl>xk => (kb (m1<az<1). O

k=0 k=0

4.5 0UO0OO0OO0OO0OO0Od

gboboboboboboboooooooboooboa

00 4.14. 0000000 20000 lim (z"/n)y=0000000
n—oo

0000000 z 0000 N-1<z<SNOOOOOOOO NOOOOOOOO
nO0n>NOOOODOODOOOO
n N xn—N N Nn—N

W Nnn—1)...(N+1) = N (N+1)»~

SR ) ) (e-n5Y)

O0D0O0O0<N/(N+1)<1000n—oo0OO00OOO0ODOODOOODODOO
oooooooodgoo O

8

N

90 10,11 0000000000000O00O0O0C0O0O00O0OO0O0O0GBO00O0
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00 4.15. 000000 Px) DOODODODOOODO

im &) _ g

z—+oo et

000000 P(z) 0000 NOOOOOOODOOODOOOOOO 290 f(z) =e®,
a=0,h=2>0,n=N+1000000000

1 1 ef” 1
z_q 22441 N1, €7 Ni2s N+1
T 0 s s R ) TR
000 0 0<kh<lOOOODODOOOODO

N-1

P(x) = pyaz" +py_1z + -+ piz+po (pn #0)

oooobOz>00000

P@)| - W+ D!P(z)] _ (N+1)! pPN-1 po‘

< f— PEErY

o | S NTT . N + - + +ZEN — 0 (z = 400)
gooooooooood O

00 4.16. 0 « J0000D I00 « 000000 IN{a}={zel|x+#a}

00000000 fO0 lim flz)=A, lim f(z)=A00000000O
r—a+0 rz—a—0

O00lm f(z)=A0000

T—ra

ooboooobooennoooOoOO

U U 4

41 0 (43),(44) 00000000000 cosX|<1,|sinX|<10000MmM
4-2 00000 coshz, sinhz 0 z=00000000000000000000
43 04700000000

4-4 00410000000000000n00000000O0000D0O0OCO0OO
ooo04900000

4-5* 04500 (49 000000DOO0ODOOODOOODOMmM
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5. oo I

5.1 0O00OO00DOODOOO

00 000000 |2/0 (1) 220000 |z|=2,(2) <0000
|zl = —2 000020000000 Y00000000000 2,y0000

G120, Ja[2w, [-al=laf o =27 |eyl = |2]ly]
00000000000000 e0000 60000 2
(5.2) |z —al <o = a—d<z<a+id

0000000 20 000 6000000000000000000000
00 5.1 (00000%). 00000 ¢,y 00000000000

lz+yl <ol +yl, |zl =yl £ |z —yl.
0Oooo0o (5.1) 00
(] + y| = |z + yD (=] + |yl + |z +y]) = (2| + [y)* = (= + y|*)
= |z|® + 2/z| |y + [y — (z + ) = 2(Jzy| —xy) 2 0

000000000 (z,y) # (0,00 000 |z|+|y|+|z+y| >000000000
00000000000 2=y=0000000000000000
000000000000

lz| = |y + (. —y)| = [yl + |z =yl
[yl =z + (y— )| = |z| + |y — 2| = |z| + |z — y]

oooooooooooooood O

20140 110 50

0000 the absolute value, the modulus.

2)5: deltal« 0 “0000000000000” 0000

3)DEIDDDEIthetriamgleinequality. goooO0Ooooogo 2000000000 1000D0OO
0000000000C0000000 |AB+BCG < |4AB|+|B¢|00000000000000000

5.2 0O0O0O0OO

00000000000 {ag,a1,az,...} 09 {a,}2,00000000
000 {e,} 000000000

00 5.2. 00 {a,} 000 000009 000000000000000
0000000 e0D000%®00000000 NOOOOO PO
n>NOOOOOOOOO nO0000 Ja,—a|<eOdO00000

00000 lim a, =al0a, > a(n—=>00) 000000 {a,} 0000

DDDDDE?;}DDDDDDDDDDDDDDDDDDDDDDDD

00 5.3. 00 {e,} 0000000000000 80
00000 MOOOOOODDODOOOO0OO0 NOOOOOOnr2N

oooooboood0 n0000 e, >MDO00000
ooooodoooooooooog lim a, =4c0c00000
n—roo

oobooooooooobooobooooobooooon 5-100

00 54. 00 {e,} 0 « 0000000000000 0RO0000000
oobob e, 0 cO0O0000O0OOO0OCOOOOS200n00000
gobdtdbe, 0D c00000OD0OO00ODOOODOOODOOOOOOOOOOO
gbooboobobooooobobobooooooboobobooooon
oooooooobs200000000000000000O00ODODOO00O000
gboboboboboobooooooot eboobobooboboban

00 5.5 (0052). (1) 00 {¢,} 0000000000000000
MOO0O0O0O0O000000 n0000 |a,| £ MO

(2) 00 {a,} 0000 « 0000000000000 NOOn2NO
00000000 n0000 ,2¢00000000000000
00000000000 @, 000000

(3) 00 {e,} 000000000000000 {1/a,}0 0000000

4)DDEIasequence.

500 {a,} 0 o 000000A sequence {a,} converges to .0 000 00 diverge
6e: epsilon. 0000 “0000” 000000000
o0000000D00000000000000

8000000000000 00¢to diverge to the positive (negative) infinity.
90000 {a,} 000000 59000
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000(1): 00 {ex} 0 « 0000000000520 000 10000R2N
0000 n0000 Ja, —e| < 1000000 NOOOODOOOO NOOOO
M := max{|ao|,|ail, ..., lan-1],|a—1|,la+1} 0000 YoM 00000000
(2: 00520 e000 «/2(>000000n2NO0O0O0O000 0000
lan —a| < @/2000000 NOOOOOOOO NOOOOODOOOOOOO
(3): DD e0UODODOMWOO 530 MO 1/e000Mn2NOOO
lan| >1/e000000 NOOOODOOQOOOO n2NOOO |1/anl<eD O

00 5.6. 00550 (1),(2)0000000000000D000O0O0OOOO
OC0s200000000000000000 “DCODO erDOODOODODO
0000000000000 0 e000000OO0OOOOOOOOB)OOO
O0o0o0o0o0O0OO0o0oO0ooo0o“g00 0000000000000 00O0
0000000000000 0O0U e00000O0UOOUOOUOOOB)O
000 4o 0D0O0O0O0OOOBS300000DO0OMOOOODOOODDOO

ubobobooooboobobobobobobooo

00 5.7. (1) 00 ¢0000 a,=¢0000 {a,} 0 ¢c000000
(2) 00 {a,} 0 « 0000000000 {cay} 0 ca 000000
(3) 00 {a,} 0 0 00{b,} 0 AO0000000N — 0o

an

(a) an + by — a+ B, (b) anb, — ap, (c) b -

IR

oo0o0oOo0oooooOoooOoOoo p£000000O0O

000(1): 000 e00000O0OON=000000r2NOOOOOOO nOO
00 Jan —¢|=]c—¢|=0< el

(2:¢c=000 (1) D0D00000OD0c#£0000000000 e0DOODOO
{a,} 0 a 000000000000 NOOn2NOOO |an—al<e/|c0nnn
0000000000 NOODOO n2NOOO |can — ca| = |c||an —al <e 0O
0000 {can} 0 ca 00O0DDOO

(3) (000 Ny, Np 00n 2 Ny 000 lan —a| < §00@n = N, 000
b, — B < 000000000 N =max{Ni,N,} 000002 N D00

[(an +bn) — (a+ B)| = [(an — @) + (bn — B)|
g\an—a|+|bn—5|<g+§:a.

Omax{...}0 {...}0000000000000000000
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000000000000 51000000
(3) (b)0ODO 550 (1) 00 |a, M OODO00O0D00 MOODOOOODOO
00000 e000000 NOO

lan — al <

€ €
— n — — >N
S befl<yg iz
ooooooooog=000000 100000000000
nbn — aff = anbn — anf + anf — aff = an(bn — B) + Blan — &)

0000000000 5-400

(3) ()0 (b) 00DDOOO1/b, —»1/4000000000000 550 (2)000
0000 N, 00On2> N, 000 |by| 2 |4/2[00000000000000b, — 8
0000n>=N, 000 |b, — 8] <B2%/2000000000 N, OOODOOOD
00000O0N =max{N;,N.} 00000000000000 5-400 O

00 5.8(00000). (1) 00 {an}, {b,} 00000 o, 00000
000000000 n0000 a,<5,00000000 o< 80

(2) 00 {an}, {bn}, {¢,} OODDOD nOOOO a, <¢, <b, 000
0D00000{a}, {b,} 0000 a000000000 lim ¢, = a0

(3) 00 {a,}) 00000D0D00000000000 {la,]}0 0000
00000{e,}0 0000000

(4) 00 {an}, {$,} 0000000 nO000 a, <b, 00000 {an}
000000000000000{b,} 000000000000

000(1): D000000B< 000000 e:=(a—4)/3000000000
00000n 2 N, 0000000 0000 Jan —al < e00n 2 Ny 000
0000 »n 0000 |b,—f] <eO0O0D0D0O0O0 N, N, 000O00D0000O00D0
N =max{N;,N.} 0000000000000000000000000

2 2
a—e<anv Sby<fB+e 00O §a+§§§

(2: 0000 nO0000 apn—a<ch—a<b,—aO0O

ﬁ+% 0000 a<§B.

len — o] £ max{|an — af, |bn — |} (n=0,1,2,...)

000000000 {an}, {b,} 0000 ¢« 00000000000000 e0OD0
000000 NOOn2NOODO la, —a| <ée |bp—a|<e0000000000
000000 NODOOOn2=2NODOO |e,—a|l<eO000000

(3): —|an| S an<lan| 0 (2) 00000(4) 00000000000 5-300 O
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5.3 0OO0OO0O0OO0OO

000000000000 0000000000000000000 WR
0 (1)00000000000U0o0UoO0DooOUoOO0O (2)oouoooo
oobooobooooobooooogooo0ooobooooobboobo 200000
oobOoobooooboooboooobooobooOooooooboooooon
gbgboobooooooboobobaobobobobooooobabann
gbobooboobobooooooobobobobobooobon

00 5.9. 00 {a,} 000000000000 00000000 nO0
00 a, <M (a, 2M)00000 MOOODOOO0O0O0000000 {a,}
00000000000000000000000000

00 5.10. 00O {a,} 0000000000000OO0OOODOOOO nO
000 |e, S MOODODUODOODUO MOOOOOOOOOOOOO 5-600

00 5.11. 00 {¢,} 0000000000000000 ® 00000
0000 ap € ang (an 2 aney) 00000000000

00 5.12 (000000 %), 00000000000000000000
00000000000000

00 5.13. 00000 ®O0000000000000000000000
oboooobOoooboooboooobooobOooobooooOooooonon
ubobooboobooboooooboobobobobobobobon

0 5.14 (0000 1%). 00000 90000000000 {p,}0000

P1 D2 Pn . —k
= g2,y 10 =0,1,2,...
a Po + 0 + 100 + + o kz_opk (n )

0 0000000¢the set of real numbers.

2)goo bounded; 00 00O 0 bounded from above; 0 00 0O 0 bounded from below.

13)0 00000 monotone non-decreasing; 0 00 0O 00O monotone non-increasing. 0000000
goooooooooooOoOOOOO0O0OO0O00O0ooooooooooooOOoOOOOOOBOOOon

Ypoooooo continuity of real numbers.

15000 an axiom.

)0 0000a decimal fraction.
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D000000000 nO0000 ang1 — ap = ppge110- D >0,

" J—— 1
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000 {¢,} 0000000000000000000000000000
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gbdoboboboobooboooooooboobobobobooobooooaaon
O000000000000000 0.1001000100001000001... (1000 00O
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0 5.17. 00000 MOOOD M<nOOODOODOnDOOOOO
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00000n2NOODOOODOOODO nO0000 M<N<nOOODOOOO {n}
gooooooooooon O
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ooobOO0oooooos1soboooooooooooooooogn 57
ub s6.19. UO0bOO0bOObOOobOOoboooooooobobana

17)Archimcdcs, B.C. 287-B.C .212; Gr.
¥)ppopopooo0oD000000o0ononoo
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54 000000
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(2) =100 1000000

(3) -1<r<1000000000

(4 r<-10000000000000000000000000
(1: 00 r>1000 r=1+Ah(h>0)00000000 41000000
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(4)r<-10000000000000000000000000000
55(2) 00000000000000000000000000000O0O0O
mO0pO0000000000000000000000 000 {j#/"}0 0
00000000000 &

oobooooos8sboooooooooooooonDn
00 5.22. lim {/n=1.

n— oo

000ooO0o0oo0oooo0o 41000000

(e2) ()7 6 () = () (3)
> 14+V2V/n+(n—1)2n

opooo1s {‘/ﬁ§1+ﬂ/\/ﬁDDDDD 520000 5800000000 O

050 (20150128) 40
g g 5
5-1 0053000000 {e,} 00000000000000000000000
5-2 (1) 00550 (1)00000MO000000000000000 nO0
00 |e,| €M OD00000000000000000
(2) 00550 (2)0(3)0000000000 NOOOOOOOOOOOO
ooooo
5-3 00580 (3),(4) 0000000000
54 0057(3)0000000000000000000000
5-5 00 {a,} 000 00000000
i Gt an
n—oo n
000000000000
5-6 0051000000000
5-7 005190000000
5-8 00 {a,}3, 0000000

an:(lJrl) (n=1,2,3,...)
n

0000 {e,} 0D000D0O0O0ODOD 2000000000000D0

(1) 00 {e,} DODOODOODOOO
0000000000000000000000 2000000000

1 n+1 1n
n — Un = 1 —(1 —
o= (1 7) = (143)
1 " 1 1\"
—(1+ = 1 (142
(Jrn-l—l) (+n+1> (Jrn)
1 " 1\" 1 1 "
=11 — |14+ - — 1
<+n—|—1) (Jrn) Jrn—|—1(+n—i-1)
1

" \" 1
> — i
:O+H+J O+n>+n+r

(2) 00 {a,} 000000000
0000(1+1/»)" 00000 410000000000000000

n nn—1)...n—k+1 nk
<k>_ : ) k'( = ok—1 (k 22).

IIA

00 {a,} 00D0O0O0DDOO0OD e0000DOO0OD e0OO0ODOO



6. oo oonon I

6.1 0OO0OOO

O0000000000000000000000000000000 YO

00 6.1. 0000000 I00 eel00000000000000O0 f
0zr—eloe00000000000000000000
00000 0000000000000 600000 20
0<|z—a/<d00000002el0000 |f(z)—al <el
000000 lim f(z) = ab0 f(z) » a (¢ »«)00000000

O0000 e0d000D0OO0O0O0DOODO 600000 %0

O<z—a<d0000000xelOO00 |f(z)—al<e
00000000z 0 «O0D0O0OODOOOOOODOD fOODDOODO OO
00000 lim f(z)=00000000000000 6-1).

r—a+0
O000O00DbO0O040000416000000D000O
00 6.2 (004.16). 0 ¢ 000000 I00 «00000D0 I\ {a} =
{rellz#a} 00000000 fDxBﬂof(x):a,xgglof(x):aD
0000000000 lm f(x)=a0000
r—a

000000000 e00000000 6,6 000<z—a<d;, 000 |f(z)—al <
e00 -8 <z—a<0000 |f(z)—a|<e000O0000D000000000000
000 6 =min{d1,0:} 000000< |z —a| <6000 |f(z)—a|<eDDODOO

00 e63.00 /00 «0000000O0DODOOODODOOO fOx—abO0O
00 «0000000000000000D0 600000MO0< |z—al<$§
0000000 zel0OO0O f(zx)y>00000

20140 110 120 (20140 110 12000)

DOpo0000000000000000 “-§0000” 00000000 (Augustin Louis Cauchy,
1789-1857 Fr) 000000000

2)§: delta.

060 (20150128) 42

00000 610000000000000000000 ¢=«/20000000
00<|r—a|<d0000000 z€I0000 |f(z)—a|/< 200000000
06000000000000<|z—al<é6000

ﬂm—a>—% oooo f@)>%>0

gooooo O

oooooooooooboboooon s3nobooobooboooooboon
gbooboobobobooba

00 6.4. (1) OO I00 eel0000O0O0O0UOOOOOOOO fO

r—aoU00000O0O0O0OO0OO0OOOOCOOC0OOOODOODOO
00000 MOOOOOODOOOOOODO 0000000 <

lr—a|<é0000000zel 0000 f(z)> MO
000000 lim f(z) = +oolD f(z) = 400 (z = )0 0000
r—a
(2) 0000000 (b400) D0DOO00DO0 fO 2 — 400000 a

oobooooooooooooooboooon
000000 e00D000D00ODOO0OOOO m(>b) 000000

x>mO000000zel 0000 |f(x)—al <eO
000000 lim f(2) = a0 f(z) > a (v + +00)0 0000
T—r1+00
(3) 0000000 (b,+00) 00000000 fO 2 — 40000000

gbobgoboboboboooooooobon
00000 MOOOODODODOOOOODOOO m(>b)000000

r>mO00000002z€l0000 f(z)> MO
000000 lim f(x) =4oold f(z) = 400 (x = +o0)D 0O 00

T—r+00

oboboooooooboobez 000000000000 DODODOD
ooboooooooboooon e-200

O0000ooooo0o0ooooooo0ouooD 000000
ooboooobOooboooooooobooobooooobooobboooo

00 65. 00 100 el 0000 I\{e} 0O000COOOO fO
lim f(zx)=a00000000000000O0

Tr—a

(%) lim a, = a, an € I\{a} (n=0,1,2,...)

n—roo



43 (20150128) 060

000000000 {a} 0000 lim f(e,) =«00000000000
n—oo

00000000 f(z) »a(z—ae) 00000000000000000 ()00
0000 {a,} 00000 f(an) o (n - o00) 0000000000000 0
0000000 f(zx) »a000000000<|z—a|<6000 |f(z)—a <el
0000000 é000000000 a, 00000000 60000002 N
000 |a,—a|<é000000000 NOOODOODOODODOOOD ()00
e #a 0000000000 NOODOO

nzN = 0<|an—al<d = |f(an) —al <e
0000eD0OOO0DDOOO f(an) »aOD0OOODO

DDDDDDDDDDDDDDDD;EJC(%)ZQDDDDDDDDDDDDDDD(D
0000 {a,} 0 (x) D0O0D0DOO f(an) 0 « 00000000 D0ODOOODODOOOO
oooooobooooboooogooDo
000 00000 e00000DDO0ODODOODO $00D0DO0OO0OK<K|z—a|l<d6DDO

|f(z)—a|Z2e000 200000
000 0000000 {a,}000000() 00000 f(a,)0 0000000
gooooobobo0 e0oobobooboobobboooobobb nOoOOO
6=1/n000000<|an—a|<: 00 |f(an)—al2e000000 a, 000
0000000000000 0000 {e,} 000 (x) 00D0000O0O0O0O0ODODOOO
If(an) —a| 200000 0000000000 {f(an)}0 00000000

00 e6.6. 00 6500000000000 fOx—ael «000O000O0
gbobogoooooog

lim a, = a, od {flax)} 0 « DODODOO

n—oQ

00000000 {e,} 0000000000 90

6.2 0O0O0OO

00 e6.7. 00 I000000O0OO fO I00O e00O0O0O0OOOO

lim f(z) = f(a)

Tr—a

ocooooobooOoOoOoooobOIooOoOOODODOOOOO0 10000000

900 6500000000000000 « 0000000000 {a,} 0000 {f(a,)} 0 « 0O
0000000000000 0000000000000000000{f(a,)}0 «a 000000000
{a,} 000D00D00DO00D

060 (20150128) 44

00 6.8. 00 (1),(2) 00000000 I00D0U0O fOeel0OOOO
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O(POO0O0 Q) OO0ON(PO0OO)00 (QUOO)D 0000

006120 (6.1) 00
(62) DO(POOO QOODOO O OPOO(QOOO0)I OOO.

00000000 0000 P(z), Qz) 0000
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5)0 00the lowest upper bound, the supremum; 0 O0Othe highest lower bound, the infinimum.
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8)0 0 the image.
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90000000 the intermediate value theorem.
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19 0 nOO0: the n-th root of a; 00 0: the square root; 00O : the cubic root.
Woppoooooooo
12)0 000 the inverse function; f~1: the inverse of f.
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000000 f0 (-rr)00000000000000

oo

(10.6)  f'(x) =a1 +2az+--- = Z(n + Dapt1z™ (—r<z<r).
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000000000000000D00000 ¢g00D0O0O0O0O0O 101200 z€ (—r,r1)
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N-M-1
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5)00 00 the total differential 000000000 5000
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00000000000o00n FO [e,b000000 F'(z)=f(z). 000 F
goooooooooooooooo

b—a

/ I F(bz), - 5(“) F'(c)=f(c) (a<c<b)

0000 cO000000000000

00 2(@(5000)
21 e f(z)=1/{z(z-1)} (z€(0,1)) 0 (0,1) 000000000000z =1/2
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