HMoEDFEBRE[E 1|

EIRE 1.1 R HIEE).
x0 € (a,b) ITM LT, f:(a,b) > R x =x) THMPARETH S Z DEFRZHBXREK. Z LT,
f D xp B 2WAREDEFRZ BN L.

RRE 1.2 ().
REBEANOER 42 254,

e 1.3.
(x"Y = nx"' (n e N) B RBDO BRI > TRYE.

P 1.4,
%}—ﬂuwam%%mfxmmy:wmxwwy:ﬂmx%Wﬁ%ﬁ®ﬁ%ﬁﬁofﬁﬁ.

=& 1.5. |
(1+h)i —e(h—0) ZHVT, x>0 LT (logx) = ~ B

E=E 1.6.
fiROREZxeRIIMLT, f(x):=x> TEDS. xg € RICH L TRDOBNIZEZ X.
(1) f D xp WBF W HRE f(x0) KD K.
(2) 777 y=f(x) D x=x TBI2ERDOAERXZ KD X,
3) x e R\ {xo} I LT, f(x) = f(x0) + f'(x0)(x — x0) + R(x)(x — x9) £FEWV/2& ZTD R(x)
ZRDE. ZL T, x> x e LI ZITRX) > 0L%2I2lEID XK.

= 1.7.
F RORZxeRIZXNLT, f(x):=sinx TEDS. xg € RIIHLTRDENZEZ XK.
(1) f D xo BT W REL £/ (x0) ZKRD K.
Q) 7’7 y=f(x)Dx=x) BT ZHEROGEERD XK.
B) x € R\ {xo} IZXT LT, f(x) = f(x0) + f'(x0)(x — x0) + R(x)(x — x9) LFE V2L TD R(x)
ERODE. ZL T, x> x0 8 LEEZXITRX) -0 RD I ZHEID K.

EE 1.8.
X €RIWILT, f:R>RZxecRIZXNLT, f(x) :=|x —xo| TEDS. ROFWIZEZ L.

(1) flEx=x) THEAATH S Z L ZRE (-0 imiEZHDOTIT. f(x) = f(x0) (x — x0) 7R

HiX L W).
(2) fliEx=x) CHIAIRETR VW & Z/RE.
RE=E 1.9.

a BHEEBFBED1OME T2 E Mty = Vi DRl (a+ LVa+ 1) BT 2B ERO N
BERERD &.
fEIRE 1.10 (FERHTE 2022 20).

BE%K F:R > RICHLT, nmw

) Q)L FQ) EHVTERLEXWV. f oMy
FTHRERE, HEEMAT Y ORERERERHL RS L.



WMOBEDFEB 2ESBIE  #2m
ROEE 2.1 (SR B,
f.g € CHR), xo € R, yo = f(x0) ICX LT, RO E BN XK.
(1) D73 (fg) (x0)
@) eRmsomsat 290

dx

-1
@)fﬁéﬁﬁf@omem¢0f@5agg@%ﬁ@w%@ﬁ%%wm>

MR8 2.2 $R HERE).
x>0, e RICHLT(x? =ax® ! ZRE.

IR 2.3.
f.g:(a,b) > R xg € (a,b) THRAIBETH B2 T5. ZDE X, (f+9)(x0) = f'(x0) + g (x0)
YRBIE FEOEHA2 ZHVTRE EE/ — M E2BEITE X).

ExE 2.4.
fi(a,b) = RIE xp € (a,b) THMAOAEETH 2T 5. ZOLE, 1 e RIZHLT (Af)(x) =
Af'(x0) &85 %, REDEMA42 ZHOW TR GEER/ — M S ITE X).
ERE 2.5.
(&Y, (x*) 2 BREROBONREACTEHER L. MOARICHENS f(x), g(y) ZED &
2T XV Z R Y X
ER 2.6.
(arcsin x)’, (arccos x), (arctan x) Z R OM T "\ E HOTEEE XK.
%8 2.7.
RO = WMITE X.
(1) sinh x
(2) cosh x
(3) tanh x

4)
tanh x
RRE 2.8 (BUx T3 2(5)114)'
" Yodr o .
%ﬁﬂw_£]+ﬂk0Lf%K6
(1) () &KD k.

1
(2) / xf(x)dx 2R X (b > b EDRED).
0

I 2.9 (BERMZS)1] 2016).

B £(x) = ““@xwéﬁﬁ%fmgzﬁazgjqueﬁmg
1 —sinx 4
FE2E 2.10.

f.g € CYa,b), xg € (a,b) IR LT, EBDOMH N

(fg) (x0) = f'(x0)g(x0) + f(x0)g’(x0)
D EHWTIORE. DX DIREDOEH 4.2 ZFH W TRE.



MoEDFEB RER[E #3m

%2 3.1 (12 ).

Rolle D EHZ B~ k.
I8 3.2 (2 k&),

W57 DFEED EH % b K.
=& 3.3.

fe€C(a,b])nCY(a,b) ITF L, Rolle DEHERN K. Z2 LT, TicDEKHAD D & T, Rolle DIE
HoFREAZTREEZRD K.
(1) a=0,b=mn, f(x) =sinx
2 a=0,b=1, f(x)=x>—x+1
(3)a=-2,b=2, f(x)=(1 -x>)?

R 3.4.

f e C(la,b])ynCY(a,b) X f(a) = f(b) »D, B3 c € (a,b) BTFIEL T f(a) > f(c) DY LD
35 DX, DHBE€(ab)PFELT, f1(6) =075 T L ZiliAE K.
iR 3.5.

f e C([a,b]) N Cl(a,b) \TH L, FHMEOEHEEZ B K. X2, f e C([0,3]) n CY(0,3) %
f(x)=2x3—9x2 +12x (0 < x < 3) L ED= L =, FED T E A= TR & ZRD XK.

%2 3.6 (Cauchy D F-IfEEH).
f.g € CYa,b) N C([a,b]) X g(a) # g(b) 2>D, TRXTD x € (a,b) THLT g'(x) #0 2T 3.
ZDrE,a<<bDPFELT
f(b) = fla) _ f(0)

g(b)—ga)  ¢'(0)
ETEDIZmE (B ox) = (g(b) — g@)(f(x) = f(a)) = (f(b) = f(a)(g(x) —g(a) £B
.BREDOEHEAT HSEIRD)

& 3.7.
f e CR)IFEBEBMNER, $hbb, BB K >0MBFELT, IRTDx e RIHFLT
‘%(x) <K

BAHETETEH DL E, £l Lipschitz Eft TH 2 Z ¥, Thbb, HBEEKRL > 0 BTFIEL
T, IRTDx,y e RITHLT
|f(x) = f(y)] < L|x -yl

YTELZZZRE (B BRIZEORE42.1 L EILCTH 30, BfEII1T TEEEOEM X
DEAS D) 7o TWVWa. iEFHZE WV TA X).
EIRE 3.8 (AR TE 2014 ).

f R>R%ZxeRIIHMLT f(x)=arctanx <.

(1) x>0ZXLT 4 (f(x) +f (1)) ZEAEYE K.

dx X
() (1) DFEEE AT, x > 018 LC f(x)+f(£) Rk

fEi=E 3.9.
-l<x<1l&735.
(1) arcsin x + arccos x DT % &HHE B k.
(2) arcsin x + arccos x & 3K k.



MPEDFB EEME  s4m

IR 4.1 FRHIFHE).

fi(ab) >R ce(ab) 233 fHAx=c THRRTHZZL, MNTH2ZLDEHFEELR
~N&K.
1R 4.2 (R HIEE).

BEEL f : (a,b) > RIS LT, F:(a,b) > RD f DFIRETH 3 Z L DERE BN XK.
EIRE 4.3.

0<x< g WX LT

2
—x <sinx £<x
b

.
72 4.4 (Young DAER).
g > 1 ¢i})+é: 1 Z2ATET 5.

4
(nxzomﬂbf;%+é—xzotﬁ5:t%%%.
2) EEFMALT, ab>0%25138

4.1) abs“—p+E
P g
e, (D) OFRERE Young DARZER L WS . p=¢g =20k =3, #8I1 - HEOFRZE
RTHZ2 (b @ED %W ThboThAK ZLT, () TELNEAEFERT x 1IMER
ATHUL @ED) B1E S5 DOHERE X)
% 4.5.
RDJFEIRBEE KD K.
(DaeeR a#-11ZHLT,x% 7270, x>0 D&EFHADATEZT XL,
(2) keR, k#01ZX LT, cos(kx)
B) keR, k#0IZHLT, e
[EI%2 4.6.
RDJFIRBEBUE KD K.
(1) Bx+2)°
Qy—i——tﬁbm<0®ﬁﬂ®&f%ifim

(Bx =24
dx

) (x2+1)2
I 4.7.
ROJFEIRBEE U KD K.

1
(1) L7272, -1 <x <1 OFEFATEZTLW.
vV 11— x2

(m1+ﬂ
RIRE 4.8.
a,B> 010U T, e™sin(Bx) DFEHBEEZRD L. B, HAETORTIIFEDT I V.
RSRE 4.9.
a,B> 01X LT, e* cos(Bx) DIFGREAEZKRD K. 1B, HEDTDORNIFEDH T IV,

3




MoEDFEBRE[E #5m

BiRd 5.1 (P HIARE
[aﬂkﬁ?%“ﬂk”ﬁ@ﬁé@%ﬁ%ﬁNi.
|:| RE\ 5.2 (j%lﬂﬁﬁgb .
f 1 [a,b] = R X3 % Riemann FDEFK % BN K
=& 5.3.
IR F(0)=x (0 <x < D) IZHLT,[0,1] LOTEIA = {xo,..., 28} &
O = 1 _k _ N 1
X0 = ’XI_N’.”’XIC_N"“’XN_N_
EBE, 1 <& S x BART E T E = X 1+%—2]€Wfﬁﬁ)é Z D ¥ =D Riemann
I R(f; A, &Y, 2K K.
%8 5.4.

X7 Xﬁ&%mmf/ixm%kmi:ﬁ;ﬁ@ﬂ#777®t®% FIHHEL TV D
P HHRYE K.
A9 5.5.

X4 Zka'**(ii%ﬂﬂmf/ Py ERD &, Fh, AN Y 57 0¥ OB LTV 20
PEHTREL 220, 0EENETE2Z2 QN LRV L),

RIRE 5.6 (x fli LA DAFE).
R BEAR f 2 [0,1] = RiZx € [0,1]JICXH LT f(x) >0 THDET5H. D& X, x i,
yHh, x =1, 797y = f(x) THENEHEZ x #O % b D IOl X 8 7 BlEA D RFE DS

/(f(x))zdx TEINDB I LR, KA REEE W CHIE &,
I8 5.7 (y Hh[EHRIR DIRTE).

R BIE £ [0,1] > Rl x € [0,1]ICHNLT f(x) 20 TH235. Dk Z, xiih,
ﬂ%x:1 757y = f(x) THENEBRE y B0 £ 0 D IZEEL X ¥ 72 BlER R D RFED

/ Xf(0)dx TEENS 2 2%, Ko REEE VT X,

%8 5.8 (fh4s MmM)
MWﬁy_ix—xtx%flihtﬁ % y O FEDHDIC 1 [EEE L TTE 3 [EEARDIAKE
R XK.

A 5.9.
ROMIR % KD XK.

n
1
(Dhmz}——
n—0 £ n+k

1 7wk
(2) lim - Z sin —

n—oo n n
k=1

M 1 < n+2k
()nl—>nt}<>kz_;712+111<+lc2

mlmV%m()Z

N



WMPREDEB BEEE  Hon
78 6.1 (2 HEHRE).
W — POEM 429 O FIREET.

B8 6.2 (12 1 ERE).
M8 b DRt 5% FAWT, #iEBEEL f : [a,b] > R DEEDTDERZ BN XK.
fEi=E 6.3.
BE F(0)=x (0 <x < D) IZHLT,[0,1] EODEIA = {xo,..., 28} &
1

X0 =0,x1 = N,...,xk = %,...,xN = % =1
LB f OREA S(f;A), BERS(f;4) & ZRZRRD X,
E%R 6.4.
BARL f(x) = 22 (0 < x < D ISHLT,[0,1] LOSEIA = {xp,....xx} %
1 k N
x0=0,x1 = N,...,xk = N,...,xN = ~ =1

EBL. fF OREBM s(f;A), WEIFS(f;A) 2 ek K.

RIRE 6.5 (BTEAT).
[0,1] E5EfkE 22 B85 £ :[0,1] » R ISR LT, BEAR

! O+ ) (K
/0 f(x)dx‘zvlfioﬁ(T+;f(ﬁ)
ZRERAE X, # — bl 4.35 HSIRE L.
[E1%E 6.6.
f:00,1] > R % f(x) :=sinQax)+2 (x € [0,1]) TED 3. A = {x0,x1, %2, %3, x4} & [0,1] D5
He L, xy BBIEOR X, A; 222N j=0,1,2,3,4 1K LT
Xj = (x;,0), Aj=(xj,f(x;))
TED 5.
1) 797 y=f(x),X;,A; KRE X.
(2) j = L2341 LTEE X;_1X;A;A;_ DEEZKD, 2O 4DD0BFOHEBEDH S %
Kb X.
(3) A = {x0,x1, X2, x3, x4} D3 [0,1] D 4FEREITHZ L%, (2) DS X

O+ 1) [k
Sﬂ{T*éf(z)}

L3t zEDPD K.

RI=E 6.7.
f:001] >R % f(x):=3x> (x € [0,1]) TEDS. A= {x0,...,xn} % [0,1] DN FEnE|r
33,
(1) f OARRH s(f;A) BBEIFTS(f;A) Z3KD, 1= s(f;A), S(f;A) -1 KD k.
(2) Dy ZEEARIC L 20, $hbb

1[0+ () RS [k
oo B

rBL. DL E |1 -Dy| ZETEYE L.
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Gl
<
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fEIRE 7.1 (R &),
[a, b] L DEREIRUI N3 2 B DI 2 bR &

RIRE 7.2 ().
[a,b] FOHEHREBIC T 28D DIEFARTEN: %2 bR X.

fEIRE 7.3 (FRHARE).
[a,b] L DERREENIN T 250 D =AREFEX 2B X

RIRE 7.4 (IR HEHERE).
la,b] L DEFEBIBI T 2 5 O X FIIEME 2B &

R 7.5 (e i),
[a, b] b DERFAEN NS 2 FE 77 O FIEE R 2 X K

&R 7.6. -
ROMET 2R HE X B A Ea Li235137.

1 .4 4
1 —
/x( *) dx
0 1+ x2

=8 7.7.
KDL EZ L.

(1) XOAERZRE
1 1 401 _ V4 1

l/ x4(1—x)4dx§/ »(1 =) de/ x*(1 = x)*dx.
0 0 0

2 1+ x2
1
Q%/xﬂhmfﬁ%ﬁﬁﬁ&.é%K%ﬁ%%m5:&Qmﬁ$ﬁﬁi%&MT%%Z
0
ERMEID K.
fEi=E 7.8.

nm € NI LT, ROBEDERDE (n=m DY ZIZEER ).
(D) / cos(nx) cos(mx) dx

2) / " sin(nx) sin(mx) dx
3) / " cos(nx) sin(mx) dx

F928 7.9.
f.ge C\(R),a<be¥F5. XEIMHEX.

g(b)

b
(D@@@ma/fwmﬂmm=ﬁ)ﬂ@&
a g(a

b b
@M%ﬁﬁ%@{/fummwu=—/'fumwm»uﬂmmmm

fE1RE 7.10.
RDFERT % KD K.
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ReE 8.1 (R HHEREH).
[a,b] EOHEHREEL f : [a,b] » R DREI F DEFRZ BN K.
%8 8.2 (12 Hiik&).
T 450N EED & RIRBEE) D FiRZEET.

EIRE 8.3 (R i),
EH 453 DFREET.

=& 8.4.
-1, (-1 <x<0),

WEDEDS.
I, (O<x<1),

H:[-1,1] >R % H(x) ::{

() -1<x<1 c:ﬁbf,/ H(E)dé = -1+ |x| 722 2 L 2Rt
-1

) / H(E)dé 3 x =0 THDTERWI L Z2RE.
-1

fEi=E 8.5.
RO DR aaBIE Z K K.
3
(1) c?szx (B b:it=sinx B, ZRE b t=cosx £BL D)
sin® x
3 2 Q.
) = +3;2_fx B o gruaneEs s
(3) e *sin’x (k¥ b:sin? x I2EANT)
(4) log x
(5) arctan x
fEi=E 8.6.
RDEETZRD K.
1
(1)/ VI+2vVxde (B b:t=x L BEFES & W)
0

V3
@ [ FloeTwadr (k> b log #BOT 2 X5 CHARDE(TS)
X

NS

T

(3)/ V1—cosdxdx (b b fEARREOD T, EHRZIIZTY)
0

R 8.7 (i & 2016). )
BA%L f£(6) = —%sinQ@ +sinf — 6 + % 0<o< g) 2DV, /2 f(0)do =R X.
0

%2 8.8 (FEA 2014).
B
(8.2) y = logx +1
X

WZDOWT, ROBWIZE Z K.
(1) B B2 DI, 77 7 DM EFANR, 77 72 E T, BB 513, lim ;
T,

QBEBEHDIT 7, xMBLIUERx=p(p>e) THEN-H7OHEIEE S LT 2L
X, HESEp ot RNTRLARI V. £/2,5=18 122 X5% p DfEERD LIV,

log x _ 0 %




WMoENFEB EEMEE som
fERE 9.1 (2 HHERE).
f e C*a,b), xg € (a,b) IR, f D xo ITBUBH 2 KM R DEREZ B K.

EIRE 9.2 (R HIFHE).
neN, f,g € C'(a,b) \ZXt LT, Leibniz DK Z 7B K.
DIF
C®(a,b) :== {f : (a,b) — R, f 1Z (a,b) L TIE]T M7 AIEE }
e BXL.
ER2 9.3.
- D n FEERIRUE KD & (b > bR DR R

X2+ x -
fExd 9.4.
neNIIZXLT
inx)® = si T
(sin x) sin (x + 2n)

(N

fEIRE 9.5.
neNIIHMLT .
(n) — il
(cos x)" = cos (x + 2n)

(N

1% 9.6.
e“sinx O n EEEZRD L (b~ b %3, sinx + cosx = V2sin (x + %ﬂ') ZR).

B8 9.7.
frg € C¥(a,b) &3 %. ROEEIK % Leibniz ONA %2 FAVTIHEY X,
d2
(1) d(fzg) (x) xe€(a,b)
(fg)
@ =550 xe(ab)
¢ X
6 S0 cewn
B8 9.8.
RO ZEMTE L.
(1) x*

2) (x2+1)7 (plFEE
(3) e (a XL

@) ([T i 2016 %)
1 —sinx
2 9.9.

y = arctan x [ZEHAB n e NITH LT
(1+x2)y"? 1 2(n + Dy + n(n + Hy™ =0
AT I RRE. ZLT, x =018 2 y DF n IMIHRE y™(0) DfEE KD X.
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EIRE 10.1 (P2 HFRE).
neN, f e Ca,b), x,xy € (a,b) \ZXF LT, Taylor DEFZ B X

8 10.2 G HERE).
neN, f e C¥a,b), x,xy € (a,b) \ZXF LT, Taylor FEBH & FIRIEICRH § 2 EHZ RN K.

22 10.3 (Taylor D EHE).
neN ¥ feC¥a,b), x, xo € (a,b) WX L TCRHIZE IO CTE5R L 7z Taylor DM % FFHE K.

%8 10.4.
1 —-cosx

2

DGR % Taylor BB % F\T/R4¥ (de I'Hospital D EH Z HH NI &).

lim
x—0 X

=2 10.5.
e —1-x—-1x?

lim 2~ ORER % Taylor 2R % FI\W TR+t (de I'Hospital DEF 2 H N &),

x—0 X —sinx

fI7E 10.6.
. log(1 + x%) — x?
lim

x=0 cosx — 1 + x2

DHERR % Taylor BB % F\ T/t (de I'Hospital DEHZFHH RN &).

%8 10.7.
1 1 . -
lim (= - ——| Z3K® & (& >~ b: sin @ Taylor-Maclaurin FEF % 4 XE T S).
x—0\x2  sin?x

= 10.8.
—1<x<1IZHLT, ROFWIZEZ L.

, a1
(2) ﬁ @ Taylor-Maclaurin BB Z KD K. 372D H, n e NI LT
! =ap+a1x+ -+ ax" + Ry(x)x", Ry(x) >0 (x—>0)
I +x

I D DILDOE EDa, KD X.
(3) EARMNICHED R ETE T % Z & T, log(1 + x) @ Taylor-Maclaurin R % 3K X.
=8 10.9.

1 1
(arctan x)" =

1+22  1-(—x2)

% F\WC, arctan x @ Taylor-Maclaurin FERf % (JEZUAYIZ) EiT .

& 10.10.
feCHR)ITHLT
lim J(h) =2f(0) + f(=h)
h—0 h?
%7~ (b > b Taylor-Maclaurin B % i 5).

= f"(0)




MoEDEB EEME sumE
RIRE 11.1 (2 HERE).
f:la,b] = R D [a,b] LMBARKTH 2 Z & DEFRZ B XK.

MR 11.2 R HERE).

f € C([a,b]) N CXa,b) »% [a,b] LIMBETH 2 = & DB 5354l % —DOBR X |
IR 11.3 (2 HERE).

p>1%ab>0THUT, (a+by <277 (a? + ) BIRE,
928 11.4.

Fuxy + Lxp + A3x3) < A f(x1) + 2 f(x2) + A3f(x3))

_ N Adxo + A ,
Z@:%:Z%ﬁﬂ'\‘“@'(h\/ b i?‘,/llx1+/lzx2+/l3X3 =/7.1X1+(1 —/11) (%) Z%ﬁjb‘f
-4

Mo, BB OERE WS, DX, 1 - Al = A + A3 R LT, EEED 5—}5@%5)

78 11.5.
f:(0,00) >R % f(x) = —logx (x € (0,00)) TERKT 5.
(1) f23(0,00) LM TH 2 Z & 2Rt
() a,az,a3 > 010 UTC, MHNMEFRFEE O FRER Jajazas <

EI%& 11.6. | |
1 <p< oo XERT, p =1 —;)“C“E%'glq BPEDDHDET L. ZDLE, x,y >0 LT

Young DAFEF

ay +ay +as %o
— /RN E.

xy < 1)Cp+ 1yq
p q
ZRE(EY b log ko RICHE OIS Z2# ).

=8 11.7.
V1 + x D72 Taylor-Maclaurin R

Vl+x:a0+a1x+a2x2+a3x3+a4x4+a5x5+--~

W LT, a0 B as BRD K. 5120k e NI L TERIN T\ THRE,.C. &2 n>012
LT

o M= (n= (k= 1)

T k=) (k=2)---3-2-1
CHIRT B Z2ICE TR DI BEZIDEEZITAL (B M (1 +x)" 2 ZJHREZ W
TEIEFTWE2ERVH L TAX).

fElE 11.8.
ROMRZ KD &

M li 1 1
im|— - ——
x—0\x2  sin?x

(2) lim x3(l—sinl)(lﬁ‘/}\: y:l rBR)
X—00 X X X

er —e X

(3) lim —
x—0 SInx

(4) lim (x - x?log (1 + %))



MOBENFB EEEE s
[EIRE 12.1 (R HERE).
li%nox’C R .

FIRE 122 (Fetiaid).
neNITH LT, lim — %R &,

X—o00 @

fed 12.3.
de I’'Hospital DEH % FHWT, XOMR % KD X.

1 —cosx
1) lim
M x—0 x2cosx |
@) a >0 LT, lim 22
x>0 X

(3) lim (sinx)*"*
x—+0

@) lim (L - 1)
x—-0\sinx x
EFE 12.1 8 - WA O EE R TEES).
f.g:(a,b) > R & xg € (a,b) IR LT f(x) = o(g(x)) (x = x9) TH 5 &I

f(x)

lim —= =0
= g(v)

AT IERWD,
5] 12.1.

x2 2

0722256 x> =o(x|) (x = 0) TH 3. 7=, lim 2 072225 2x% = o(]x|) (x — 0)

0 Xx

lim
x—0 |x|

1
THa. T, lirr(l)% =00 12005 |x]2 # o(|x]) (x — 0) TH 5.

fl12.2.
1 2
lim 22 = 0758 1 = o(x) (x > 00) TH 5. /5T, lim LN S R o(x) (x = o)

X—0o0 X x—0 X

TH5.

R 12.4.
a>0&75%.

(D) [x|B=0(]x]) (x = 0) 72 2720D B DM o BHNTHEE.
(2) xP =0(x¥) (x = 00) £7225720D B DEME o BHNTHRE.

EI%E 12.5.
sinx —x = o(xf) (x = 0) £ 257200 B DEHEERD XK.

fEI=8 12.6.
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