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—sinl z=-1
BF@x)={ flz) —l<az<0, W F(z)fE[-1,0]%E8%H 8054,
—1 z=0
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1, z=0
1 (—1,0) L —80ES:. ZE G(x) =1 f(z), 0<z<1 , FLIE, M

sinl, z=1

HAE (0,1) 80k, LA ’f (i) —f(—i) —oMa o o), H
flx )f( ) (0,1) A —SuEL:
(b). A—3&, R
_sina: ,—l<ax <0
z
H(z) = 1 , =0
sigm O<zr<l1
A (~1,1) RHESE, PR B
9. (. lim f(r)=0 , lim f(z)= lim Sli =1, Wit 5.4.5 %0 f(x) 78 (0,1) —
S
(b). Tim, flz) =1, lim f(z) =0 Kt 5.4.6, K1 f(2) {F (0, +-00) —BUESE

(c).
‘ f <2k‘7r + ;) — f(2kn)
W f(x) 75 [0, +o0) FE—Fi%E4E

1 1
:‘(Zkﬂ—{—k:)smk—O >2k‘7rsm%—27r — 21 (k>0)

5.5 BHiHERHK

551 &>

I. % Va<c<d<b HEzcled, HE, 35, >0, stffO(;()J:$i, Hi
U Ogsz(z u&bn%‘%%ﬁﬁ’ﬁ% EH, %ﬂ [e,d] C U05 EX]L

z€[e,d]
Va, 2’ E[c,d] (xz):f(x)gf(:c)
HineZz, 4 [c, d]n %547, 13/\|Exk—c+k(d c) (E=1,2,---,n),
}H\U$k—$k71:d7<5:>f($kfl)<f(k)vk: Lo m, 8 f(e) = f (o) <

F(21) < (e) = (), B 25 [ab] S
2.4 Hﬂﬁ@ﬁ%%ﬁ%}‘rﬁ, %ﬂ Ya < r < y < b,ElQﬂ (x,$+y> S, — @ Qﬂ

2
(”5%) S S, sy

Tn < $n = f(rn) < f(sn) = f(x) = nlgrolof (rn) < nlgrolof (sn) < f(y)
S ORI S, U () = inf f(y), W9 . 0 FHRAE L 4 Ve > 0,3y > ast
F) < il f() 4o B <o <y = i J) < F) < () < J) +
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TE g(z) = f (2F) HH#ES, X VreRe>0, HFHAENL
Ve > 0,3y >z, st f(y1) < ;I;frf(y) +e=f(z")+e=g(x)+e¢
i}

Vo <’ <y, g(x)

N

_|_
- @

(«') = inf f(y) < (1) < 9(@) +2 = |g (o) — g(@)] <=
4 fle+y) = f@) + fy), #a=y=08, £(0)=f(0+0)=f(0)+ f(0),
F(0) =0, 3L f(0) = fla —2) = f(z) + f(=2), W f(z) = —f(-2),Yw € R, X
F2) = f+1) =2f(1), HEAGRESIE f(n) = nf(1), XA %,m,n €N,

81 = £ (ne ) =nf (3) #0(5) = 2r #er (2) =1 (me 1) =
mf<i>=:jﬂn
VLI f, AW f B, WX Ve € R A EES {2}, {=)}, 2], <z <2,
H ngr—lr—lool‘/n =z = nll)rfoo:cg W f G, Fnal f(1) = f (:U/n) < flz) < f (:c;;) =
2 (1), & n — oo, M 2 f(1) < f(z) < 2f(1), B f(z) = 2f (1), f HURFATAIE,
5. «—=: B

= & fAE [a,b) EATEAGEE, AR 21 < 20 < 23, 13

f@) > f(x2), [f(a3)> f(x2)
B

f(z) < f@2), f(xs) < f(x2)

e f7E (a,b) WHBRELS, 5.
5.6 EHA 3 Z2iRIR I

5.7 STHFRIEINL

571 $£—HSEW

1. 4% F(x)= f(x+a)— f(z), MFQO)=f(a) =20, F(1—a)=—f(1-a)<0, &
Jzp € [0,1 — a] 17
f(z0) = f(z0 +a)

M zo + a € [a,1] C [0,1]
ANATE AR AT, BN f(x) = sin 272, 0 = %mu%f (xo) = 0, M f (2o +a) <
0 HUHI# AT BEAHSE S

0 4 Pa) = f <x+ i) — f(2), W

F(O)+F<71L>+---+F<n;1) = f(1) - f(0) =0

n—1

4H _ l N
- } 153 F(¢) =0, Eﬂf<£+n> = f(§)

f 3¢ € [O,
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W3R FE) =0, Bl f(6)=¢

2 glx) =1— f(z), Wg([0,1]) C [0,1], Wg(x) Hy=aH{L W fla) 5
y=1—=x B R

- AT

M B AR T HE R Tilb‘u hm f () AFEAE N M = lim sup f(z) >m =

M +m757|:77%ﬁ¢ TR, W lim_f(a) 15, LT

lggiggf( x), W f(x) =
o I () 17
(D id g(x) = kx — f(2), (El 2,y € R,z >y, B f FITEF TS
9(x) —g(y) = k(z —y) — (f(z) = f(y)) = k(z —y) = |f(x) = f(¥)]
zk(x—y)—klz —y[=0
Wt g(x) 78 R L Ff i,
Q2) AN HAE S {2y} AEH 21 € R, & 2pq1 = [ (2) (n € N*)  AHIE {2, } Z2 R
FHFEAS . BN
|Znt1 = Zn| = |f (Tn) = [ (Tn-1)| < k|20 — 201
=k|f (@n-1) = f (n-2)| <k [@n_1,Zn_2|
<K o — 2]

TRMEER pe N, H

n+p—1 n+p—1

Tt — nl < D |mips — @il < Z K g — o] <

1=n

RV {z,} £ R PHIZEAT, éﬁzﬁf £ ER, M lim 2, =& TRA

J(6) = £ (lim ) = lim f(@n) = Tim @41 =€
LI T f AE ) A
€= ¢l =1£(E) — FOI < klE ]

AR |E — ¢ =0, B & = ¢, & f IS mmE—
()& gn(x) = fulz) =1, W g (x) = na""" >0, W gy () R H

1 \" 1
w(5)=(5) —5<0 @) =1
n(3)=(3) ~5<0 wn=1>0

1 =
WL go () 75 (2,1) ERA—AE .
(2) FIE {cn} I, # cpo1 > cpy N
l=cl+ten < lde, < i+e1=1

T, W ep > cnot
W lim ¢, =c¢ #Aec<1N
n—oo

\:Ug—:v1|—>0 n — 00

n
c,=1—c¢y
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I1.

n— +oo, A fFc=1, TN, #lc=1.

a = xo, HALH Riemann BEHI7. XHEEH ¢ > 0, B K N,
5 1/N < &, BHHEIMMEREN o, SXIA] (xo — do,70) U (20,70 + do) A XHEH

W 0<nyg < NWES A, BEERA, M A, #B2ERE, I LEIE 2
f(z) =1/ng > 1/N [ z W REHRA, BA—2E T LLIE] 0 < § < &, HHER

x € (w0 — 6, 20) U (z0, 20 + 0) #A

1/n ,x€Ay,n>=N
f@ =1 zef0,1] - | A,
n=1

I P >

A 1
7@) = 0] = fla) < - <e

BHBT lim f(2) =

W f I SN T AT g € I, WHTERE I e > 0, /7765 > 0, fFfF 40 < |t —a0| <9

I, A () — g (x0)] < /2, HIRRBRAIER S E AT R, X FARER 2 € (w0 — 6,20 +9),
HAT

<e€

l\')\(‘f)

lim [ £(t) — g (x0)| = lim 7(t) — g (x0)| = |g(x) — g (w0)| <
KU T g 1€ zo MALIESE, X v WAESERT RN g 72 T FIEZE
FRE. WERAFEX A BT +oo [ {x,} #EARALI X, FEVLIIAEAE 0 > 0 F
N eN M x> NI, &H |f(x+ ) = f(z)] = eo L. HHFREEHENLR,
Pl X) = f@) > 205 fla+A) — f(x) < —eo WA AHIL Y54 HI# R
T A AR B — 5 AL

FN+2) = f(N)
FIN42X\) = f(N+A) = e

FIN+nX) = f(N+(n—1)A) > ¢
TR E] f(N +n)) — f(N) = neg, 2 n — oo B, HMNET +00 BT K
=, XA F(N) BIR, HARH f(N +n)) = +oo(n — o), X5 fARTIE.

Vg€ I, N
’f) <M |z — x| !
T — X
A x— x9s W f (z0) =0, # f(z) 7E T EAHH
2 1
3 z=0
1
1 Tr= =
flz) = 2
x N[0, 1] JC B
| {Q— 0,;}}0[0 1

W f([0,1]) = [0, 1] HARR — nidAIESE
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12. Ve > 0,36 > 0,21, 22 € [a,b], X |z1 — 22| < § B H

13.

14.

16.

|f(z1) = f(a2)] <€

Hmﬁﬁ?%afb_a<5, /&\xi:a—l—l(b_a)(izo,l,--'7m), e
m m
T — x; T — Tj-1
L = i— i i—1, L3
@) = i) 2 f @) S5 e o)
Heri=1,2,--- m, L(zy)=f(b), MVe e la,b,x € [z;_1,x;) MF i BT,

y
[L(z) = f(z)| < sup f(z)— inf f(z)<e

z€[zi_1,m;) z€[zi—1,25)

F SRS, Wk f(z) AT oo, IBALELE Ay > 0, AN — n € N*, #AFLE
= x| > n R | f (2n)] < Ao, TRATUBE—ANET LTI {v,}, M
IR f (z) € [—Ao, Ao] (n € N*), T e PR P X 18] 322 5 oy P 4 5w RD6) 44
n € N* #H

f(f (zn)) € [ ([=Ao, Ao]) = [m, M]

Hrpm 1 M 558 f FEXIE [—Ag, Ao] LHIIR/IMER S KE, AL n — oo, AT
DECE
limsup | f (f (zn))] < max(|m|, [M])

NS ES lim f(f(2)) = oo TJE. # lim f(z) = oo

H | f (z1) — f (m2)| = ko1 — x|, WIAF fNES, ANYIRAFE 21 < 22 < x5 fH43
[ (@) > f(22), f(23) > [ (22)

W 3yy € (@1, 22),y2 € (w2, x3) 13 [ (1) = [ (y2), FJE, AW fmF Y,

[ zo, B |f(x) — f(x0)]| = k|2 — 20| /7\3:—>—|-oo_fﬁﬁ hm |f(z)] = 400, &

r — —oo, A[f§ Igrjloof( z) = —oo MUEI N (—o0, +00)

D(z) = 0 zNJCEEL
1 x AEHL

W D(x) Jose/ N E &
B f(x) — f(y)] < kle —yl, WXMERR 2,y > o, #A
f(z) f(y)’ _ yf(@) —=f(y)l _ lyf(z) —zf(z)] . [z f(z) = f(y)l

T - Y Ty h Ty zy
ST N 1 D TG S L
KA f AE [a, +00) L3#i & Lipschitz 264F, FrUA |f(z) — f(y)| < klz — y|, FHH5IE

|f () /], [F#¥H Lipschitz 21l %l
[f(x) = fa)] <kl —al
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17.

18.

19.

AR IR R B o] 7 LA 5

10)|_[£0)] S0 i
E ] -

XU f(x)/z 1F o 784 REINHER 5L, & | f(z) /x| < M, TRAZER (1) 7T Lgks:
1 fd

g”—fW<ﬁﬂx—m+§m—m=
XU f(z)/x W2 Lipschitz 25 4F, 458 —BUELE.
EMHE EERIERI A . RATRIEW 7R 0. & f A —B0ES:, WAFTE ¢ >
oﬁ@w%ﬁAE%ﬁn*wWﬁum@M%_%ﬁ<%nmumm—ﬂmﬂz
e, {xn}, {yn} Wi hm (a:n yn) =0, 1H hm |f (xn) = f(yn)| > €, FJE

M;cféﬂﬂ;ﬁ)(%%ﬁﬂﬂ"f NEE A, EffILT HOEL, W3 {zn}, {yn}

V7
%

|z — yl

lim (x, —yn) =0

n—-+00
{2 Tim |f (zn) = f (yn)] 2 € >0

T I Eﬁﬁﬁlillﬂ W {x,} BWSCTH, AT {o,} WS W {y,} Blesl, )
A2y Ny, w2, y2, 0 W {2, ) NERFIEZE

Lm [f(22041) — f (22n42)| = Lm [f (znt1) = f (Yns1)| = >0
n—+o0 n—+00

FE, WfAE T F—E0ES:
HAHXAEER 6 > 0, fF7E 6 > 0, 5 2,20 > 0 H |2y — 20| < 6 B, H
If (x1) — f (22)| < /2. XHIXHMEER z € [0,1], #H f(x +n) — 0(n — oo) A A,
fPE N, € N84 n > N, B, F |f(x +n)| < e/2. WAIHMERER 21,22 € [0,1]
H |z1 — 22| <6, 2 n > Ny, B, RATH
|f (@2 +n)[=|f(z2+n) = f(z14+n)+ f(z1+n)
<If(ee+n) = flmi+n)|+[f(z1+n)] <e
WHR VTR 2 € (v1 — 0,21 +6), X n > N, B, &F
[flz+n)| <e
TRIUERE m > 1/6, TULK [0, 1] XAXIE] m Z555, 1856 k& DMXIEDN I, B H
RNz, WXHER R I, FE1E Ny, H15% © € Iy,n > Ny, B, #H |f(z +n)| <e.
AN = _max N, iAMEER 2 € [0,1], Yn> NB,H |f(z+n)| <e.

,,,,,

FRAMEEN 2 > N, & [1] = 2 — {x} > N 5o {2} € [0,1) K o BNS4, T
YL
f(@)] = 1F{z} + ) < e

ZULE T f(x) = 0(z — +o0)
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20. FUIE x > 0 B, f71E a,b {75
|f(z)| < alzx|+b
Tz <0, & f(—=z) BIA]
30 < § < 1fHRY |z —y| < B
|f(z) = fly)] <1
x

Vmem+w%DM%Z{ﬂ+{§}‘én:[ﬂ,mﬂ

n

fla) <|f(@) = fno)| + Y [f(k8) = f((k = 1)8)] + [ f(0)]
k=1

<0+ 14(7(0)
Xn< s, H

F@)] < Slal +1+ 1)
FRE

572 FESEM

LCD LR (0,8) BAKSF B2k, R B4k by KR BRI AR 55 T 7 X SR B O T AR 2
EN () BT f(+00) = —S < 0, f(—00) = § >0, G54 f(t) HBESNE, 171E to f
19 £ (to) = 0, BT (0, to) HIACTE LR AT K.

(2) 4 (1) [REBEAL 5, oh—AME B RTB AN R 7 1], FEPEME— I E
SRS HIYH TR . W 4B (cost, sint), Z RPN B 5% A & 1 B 1
RN 1, Dy BE 1 R — AR R (cost, sint) HITFIRSED £(t) A AT
ARRNEN 1y £, W f(t) = —f(t+7). Gk | f(t+A) — f(t)| < 2At-diam (I, U 1),
R I, L S RREBANEIGE, T (1) 80 MT SRR, () —EHEN
to. KRB, (FLEXRE 25 (costo, sin to) T ELI ELLR R 43 WA BUGHA T
.

(3) F—sEht. WEORIEI =R, BT KBRS R 7
TR R B 0, M A — 2 B N4 = A B AR, AR R ik ix =
ABBIF O, XE RO SR RSB F RN S .

(4) fig. Hoem () WAL M — &ML T RDHERUG, K55 iR P w
SR, W SREAETE S — 2% ELLR ISP A X AR AT A, LI 3 7 4% B AR DU 54
FUGHIOTERL. B 1y 25 1R (cost, sint) SELRIOTIRIZE S 28, MR RINIZ5i8,
FRTE S — S LR Iy 43 10, 1o DUSEAN BUDHIOTIAR . % 1y 0BT 4E%E £(2) € (0,m) I
G5 1o AT, W F(8) + fe+ £(0) =7 WA (£ =) (£ +7(0) = 3) <0,
Eﬁﬁ%ﬁﬁﬁ%ﬁ,%%ﬁﬁm@%f@ﬁ:%%WE@%W@MM%%%E
NG, BREIER K SUEATEME. &, MM EL SR
.
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(5) & f(t)(0 <t <9) NiZiEsh B ¢ BREE ¢ + 1 L. BT £(0) +
F) + ...+ f(9) =100, FrLALSRAFAE k € {0,1,...,8} flif

(f(k) =10)(f(k+1) —10) <0

W SR EH, fFIEt € [k k+ 1) 115 f(t) = 10, NTTAES ¢ FPRIEE ¢ + 1 2,
ZIEH A RILFH T 10 K.

(6) Wi%H G NIENT ABCD, SRIGAEREAE— AP, F7EH 2 1A A 2
2Oy, fRFEIT G PO e B I IE EJ7, FF3E AC 1EF I L IR O BARHA o .
FH RSN, FIHHEREN o, BAEERE LS T G687 G B0 =
R, it A, B SIS AN f(p), C, D SRR 2 A g(p). W
f(@)g(e) =0 H f(p), g(p) ELA N0, FHIE:  f(p), g(p) AXIHEF A
R £(0) = 0, M g (g) = 0. i f (g) = 087 g(0) = 0 ML, A
F0) <90, f(5)>9(5) RBTAAEERI, FEE 0o M £ (20) = g (v0).-
HT f(¢0)g(po) =0, TLL—EH f (¢o) = g (o) = 0. XRIEIRA N @o B, T7
G LA, TR 242 52

(7) fie FRATEESIZ ML ATAE SIH AN o LRI RBER N £(o) » T
1(@) = flo+m)- T £ (5) = 10) == (£(m) = £ (5) ), FIA— A1 o 1614

f <g+<ﬂo) = f (o)

ﬁﬁmmﬁ%kﬁ%%%%mﬂﬁ%m%E%ﬁﬁ%@%ﬁ%g+mmaﬁ,m
T B 0 ROREE B ARSE, BT IR E, MUe 158 B IE Dy R 2 BTk 1 1E 5 .
AR M =18, B £(0) = f(Q1), ¥ f 7E [0,1] EEDH—ME (2,y) = (0,1)
R 2 n— 1 A EOL. M2 noe N I, drfithpor. $52 b, K f(2) 78 [0, n] Li%E
g M d(x) = f(z+1)—f(z),z € [0,n—1] &L HAEEABEHEO<SL<n-1)
s. t.d(k) =0, W6 f(k) = flk+1). & k=0,1,--- ,n— 1 #A d(k) # 0,

n—1

1
N f0) = f(n), B Y d(k) = ) [f(k+1) = f(k)] = f(n) = £(0) = 0. HILATAN
k=0 k=0
AR j0 < j <n—1),s t d)d(G+1) < 0. HRHE %5 B /18 E 7R,
Ja € (j,j+1), st dla) =0. 5 EFTIR, & 368,6+1€(0,n],s. t
fB)=f(B+1)
A X
) f), z €[0,4]
g9(z) =
flx+1), ze[B8n—-1]

M g(z) 76 [0,n — 1] FIESE, H g(0) = g(n — 1). HAGURSE, /74 n — 1 MAFEK
(i), i =1,2,-+ ,n— 1, HBLEEn — 1L DR (2,9:),i=1,2,--- ,n— 1,

88



5.7 3t FHF a9 E B

g (i) = g (yi), FH g — g RARTUEEL X
fyi) = f (i), yi <
0=g()—g(x:) = (ﬂ%+1) f(xi), i < B <y
flyi+1) = fzi+1), B<uz
HILEIRS f(z) = f(y) B n— 1 DAFEE, Hy— o NAEFREE, Bk (8,8+1)
193 n N R

3..(1) %iz*iﬁg x ThR, iﬁy\j E, N Eﬁg/l\gé}{—i, ﬁy\j xo,{xn} cE, z,— xo’ﬁ

tggl f(an) = f(zn)| >¢

MIAELE {yn} B8543 |y — n] < % H
If (yn) — f(zp)| > €

XJL%ynzxo, A n — +oo, 18
0>¢
x &
@ % By = {o: im0 - 50| > 1}, ity B,
= UE
n=1
H (1) 1§ E a4k

. — B B AR

5. () ANEAE, IR, GRAFERZ MR AL f, A a > b2 f(a) = f(b), FN
f 72 [a,b] LHIESLREL, IBATLAE 2o € [a,b] FEEIEAAE M, B f PR A 5
WA —R 2 € RAGE f(a1) = M, WH 21 € [a,b], A [xo, z1] HFHAEAT— )
PRAE R /NT M, a0l 5.1 RIRBXE f 7R 4 AR AR A [ 1) R £ fE iR
z1 ¢ [a,b], W 5.2 X0} £ 7E 3 AR AR E R AR [F] (14 o8 HUA.

] -

a %o T p a o b 11
5.1: Hzy € [a,b] B 52: Yy ¢ [a,b] B

(2) FAEXFE R 2L, 1l 5.3

Y,
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£ 5.3: PREUE IR T i R 3 VR B 2

6. AR f =0 B, FHHBE f£00. Bk 2r=y=0, %5512 f0)=0,%
r=0ycR,H

fl+y")=f(x)+ f ")
HLz=y" Yn NEHH, A 2xeR 2R, NH
flxz+2)=f(x) + f(2)
AT f(2) = f(D)z. 24 n AL, o] LIS 2]
flz)=fMz >0
NHAAz < OB, f(z)+ f(—2) = f(z+ (=) =0, TLLA f(x) = —f(—2) = f(1)z.
W f(z) = f(L)a RPTA n #RAL. R E Y
fW") =)= fy" = fy" = f(1) = f"(1) neN*
KA f#0, BTbh £(1) = 1. K2 LR BT ERRECN fi(z) =0 & fo(z) =
7. f(x) RTREEIRN), AIRIFLE 21 # a0 615 f(z1) = f(22), W
vy = f(f(21)) = f(f (x2)) =22 = 21 = 22
T, X f(1) > f(0), ¥ f(x) ™HEIE, #F f(r) >z, W
= f(f(x)) > f(z) > =
K, BUBAGEE f(x) <z W f(z) =
8. RO WEZMHNE>0
ok Mk >0, B f(x) = k1122, WER £(F(2) = ka?
VEM: # k<0, H F(f(2) =ka® 013 f(2) TR, 5 f(x) M HRIENY,
| Jim f(z) = 400, CIES;
+oo= lim f(f(z))= lim kz’= -0

T—r+400 T—+00
P
# (o) PPROREL Wl f(z) = —o0, L f(x) = +oo Wi
oo = lim_ f(f(&)) = lim_ke® = +oc
P

9. BT f RIELLRIRG, W R .
B f R R, W 22 — f(x) PEASIENY, M f(2x — f(z)) A% LR IS B,
A REESET 2, XS )E.
FIF LA f 77 B . {17 18 S o 42 £ (o) > wo, MERUAITE T3 MO0 {122
8 2pir = f(2n), 21 = [ zy). HEHMEES f2) + fHz) = 22, #&
Tnil + Tpo1 = 2xp, B {z,} REZLHII.
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10.

12.

BT fAAS A, BIERT xo FINT zo KITEEIN 200/ —ME AR AYBr
TE—MNKT 2o BIABIE. &A= {c>x0]| flc) =c}, Hid n = inf A, MARHEIEL:
WA n>xo f(n) =n. FRE 9 BIEL SHMEE t € [vo,n), #HH f(O) >t. HT f
PERE RIS, FTRANER ¢ € [zo,m), #A n > f(t) > t, SEHECEA A9 ATIE B
N> Tny1 > oy B8 {z, } REZEHS, FMEL LR, FE.
[FIEE, AT BEAFAESEHL o (45 f (20) < wo, FTA—EH f(z) = =, IEHE.
WAt M (x) BHATUER, AR 2L o B AE P IX TR] B bils B R IIMERT, M (x) ££
la,b] EACAEA € X S SRR BUE X TR KGR, 51 M (z) 2 Wk sUAb iy
B IRAELE, Voo € [a, b] FATR EE R i % X% B Ay .

M (xg —0) = M (z9) = M (2o +0) (1)

B M(z) B, BATAE M(x9—0) < M (z0). XA Vo € [a,z0] B f(z) <
sup f(t) = M(z) < M (xo—0), LA

a<t<x

M (x9) = sup f(t) < M (zg—0)

a<t<xgo

(1) BA DT, R SAIERE (1) A2 2 R M (2) B, M (z0) <
M (zo+ 0) ABA M (xo + 0) > M (z0) , MATHL IR 73 /NP) 29 > 0, 453 M (20 + 0) >
M (z0) + 0. TRVr >20 H

sup f(t) = M(z) > M (x0+0) > M (z0) + €0

a<lt<z

Hf 5t € X 3t € [a, x], 115
f(t) > M (x0) + €0 > f (x0) +e0 (2)

BTE [a, 0] L f(z) < M (z0), FTEL 2) KHW ¢ € (20, 2] . XEE f(x) WIESMT
J&. EEE

. f(a) > a, Wb} sup{z € [a,b] | f(z) > z} I, 2 xo = sup{z € [a,b] | f(z) > z},

NE f(z0) = 0. # f(20) < xo,Ya € (f (z0),20), H f(z) HIATHI, | fla) <
f(x) < a,iX5 x¢ 22 {x € [a,b] | f(z) > x} W EFHFTE

% f (x0) > zo, Vb € (wo, f (w0)), BAH f(z) FIBARITIE, b< f(z0) < f(b), th
&t xg 72 {x € [a,b] | f(z) >z} M LEHATE

Zx EHRER f (w0) = 2o

WA={ze€(0,1)| f(x) >0}, c=supA

BB fle) >0, Me<1, BT c=supd, 4z >clHA f(z) <0, H f(z)+ g(z)
B FrUSHMER 2 > ¢, 502> f(z) = f(z) +g(z) — g(x) > f(c) +g(c) — g(=),
B0 > f(z) = f(z) + g(zx) —g(x) = f(c) +9(c) —g(x) 0 = f(c) + g(c) — g(x).
Lax =t 150> flo), FIE. FrbMEEARAL, B f(c) < 0 fB¥# flc) < 0
We>0,c¢ A BT c & AR BB, MU &ERENES {x,} C A B
Tim = e T 0 < f (00) = f (#0) + (2) g () < F(0) ()~ (zn),
0 < fle)+g(c)—g (xn) . 2 n — +00,1F0 < f(c), FJE. FrEMEEA AL, B f(c) > 0
ZA UL BRI ATA f(c) = 0, FTlL f(z) A ZF . XFEH £(0) >0, f(1) <0,
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13.

B LLEAN S s —E £E (0,1) H, GEEE.
WER TR g B G f1 (), fa(w) B8 AESCHUER BRI . f1 (x) 3ESE, W
F(z) = fi(z) + f2(2)

N JE R TR f1 () M fo () B 12 LU D9 B4
JeiE B P 5] B
FIEE T f(x) e AESEEUE ERNES AR E f(x) ANRFHREL N f(x)
WA /N IE JE .

R f( ) 3&H F/NE B, TIE f(x) EET £(0)
BT fz) EL AL e >0, FES >0, EBRE|2| <5, 84 |f () - £0)] <
e. BT f(x) J;Uﬁsw R, T UKE f(o) W—ANREET <6 A THEERLE
FHEEHn, FER2=nT+71,0<7<T.B& |7| <4, FTLLAE

|f(z) = f(O)| = [f(r) — f(O)] <e

Hefro MWERRER, f(z)BFT f(0). X5 flz) TEFHBHETE, & f(z) 2
H fx /N IE B #.
JIE 2 A f(r) R AR BRI R E A SN EE Ty, X T =2 f(x)
(AT — JE 3, W) T A Ty FREESA.

WETR, NEEES 0, /T =nTo+T,0<T <Tp. §TERENEZH =

f@)=fla+T)=f(z+nTo+T")=f(z+T)
ERXUAT R fo) W—DMEH. E0<T < Ty, X5 Ty £ f(x) H/NE B H
FIE.
FHER iR B, 7ot BARN, W7 EAE %k,
W f1(x), fo(x) B F(x) = fi(z)+ fo(z) #2JE BAREL, 23 BT A WA T, Ty, Ts.
|
0="F(z+1T3) = F(z) = fi (e +T3) + f2 (x + T3) — fi(z) — f2(2)

TR
fi(@+T3) — fi(z) = fa(z) — fa (2 + T5)

SINE AR G(x) = fi (z + T3) — fi(x), W G(x) ELE 55—, H
Ga+T)=filr+T3+T) — fi(x+T1) = fi(z+T3) — fi(z) = G(z)
Gla+1)=filz+T) - fo(lx+T3+T2) = fa(z) — f2(x +T3) = G(z)

Ty, Ty #52 G(x) 1 JE .

B 1: Gx) ARFEERE. HE12E 2,G(x) BR/NIERM. % G() EI’JB&/J\EHEH%J

Ty. L3I 2,74 A1 Ty WA Tp MRS, 8 T) = mTy, Tp = nTp, T2 — == %

A PR, e HE S5 18 BT

1B 2: G(x) RHHEH. BHFEEN ¢, B f1 (x4 T3) — fi(z) = c. W TALEIER
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Beon, £ Eh4 2 =0,13, 273, - -+, (n — 1)Ty, HINTE
f1 (nT3) — f(0) = nc
H—IJTE, fi(x) NESEREL NI fi(x) BF. YR | fi(e)| B EF8 M. T
7&, ne<2M. M n RSN, ¢=0. FrEd
fi(@+T5) = fi(z) =0, fo(z+T5) - fa(z) =

Bl T3 72 fi(z) A1 fo(x) RIASEIEIN. TSI, B fo(x) BB T3 A fo(x) FROJEY
T3, FRAMIRIELAE T 1, WA, EHAEIRMRIRKAL.

B f RSN Ty, g WA T, W FALE « € R, B4

0= nlggo (f (@ +nTy) — g(z+nTy)) = nlgréo (f(x) — g (x+nTYy))
PIEL Tim g (2 + nTy) = f(x), FEAR im f (2 +nTy) = g(x), TRE
f(x) = g(z) = lim (g (z +nTy) = f (z +nTy))

= lim (g (z +nTy +nTy) — f (x + nT, +nTy))

= Aim (g(z) = f(z)) =0
FiUH f=g
(&)W Ve>0,AINeN,s. t. HE . ye a4y H
@) = 16)| -
r—y

(e
\f(x) = f(y)| <e
m&:%wwéayELm—M<5ﬁﬁﬁﬁ

1f(x) = f(y)l <e
B f 76 T ER—FOELEM. OAE) BiEY |z —y| < S B B |f(z) — f(y)] =&, M
’f — S| _ f=) - ()!>§ £

:—:N
|z — y X

LI, B | f(2) — f(y) |< e, X5 L3R f(z) — f(y)] > e AT
(=)W f7E T E—30%s:, BIXt Ve > 0,30 >0, RE¥E 2,y € I|Jz —y| < 6§, A
|f(a:)—f(y)\<efm£EXNeN,s.t.N>2§.zm,yef,x¢y(mﬁm>y),ﬂ

[H) =16, y

WM%U( f@\<6$MD&mU() FW)| =g, W EiRg5®, WH z—y > 0.
. }(rak mﬁﬁ%ﬁ>Jﬁﬁ

Yy r—Yy r—Yy r—y r—Yy
< < — < _
= [5 }\ 5 ST +< 5 Q\j 5!
r-y

o

1

N

kE+1<2

4
N

93



5.7 3t FHF a9 E B

16.
17.

18.

19.

TR
|f(x) = f)l < |f(y) — fly+ )|+ [fy+9) — fly+20)]
+-+|fly+ ko) — fz)| < (k+1)e
<2t - Ve < N(@—y)

'f(fﬂ) (y)‘<N
z—y
DR — R v
B R¥%E f AEEREL W Far,b1 € I,a1 < by, st f(ar) # f(b). AW
f(a1) < f(by). M fIEBEMERER , 3e € (ay,by) 13
Fm) < () = LEIC) )

e b_ S
ﬁﬁ1—0<ijﬂﬂwéayzgmbﬂﬁﬂay:m<@<bhE

flar) < f(a2) = f(c) < f(b2) < f(b1)
A by = ¢, B ag /2 a1 < ag <c=by H
fa1) < faz) < f(c) = f(b2)

TRMMIE AR [ag, bo] C (a1,b1), H f(a2) < f(b2). 1E [ag, by] LEE LM%
FRUCRHE T &, 15— MK £&:

[a1,b1] D [ag,b2] D -+ D [an,by] D ---

% bl—al

0 < by an < L7 0 RURMKIERE Jng ¢ () an b RERRH

2n1
n=1

WVEH z € ﬂ (an,b,) H nhrf Gp = To = lim b, FH fESE | f (ay) FEAEHE

aﬂnﬁWH%l%fww<f@w<f()Ehmfmfmm@ﬁJyﬁ%aw
HP SRR AL AR U
b8 >0, 1F 4

:{teR|f(t)>f(x) zEft—0o,t+0 - {t}}

st A Dlﬂ?ﬁ

f)>f@E") (#-6<t"<t'+9)

@A) >rF() ("=-6<t' <t"+9)
HIX AL, JXEEHE Es %ﬁﬁﬁ%o DAEAE I IE RS 6y > 02 > -+ > 0, >

, lim 6, =0, ) U Bs, RATHUEE.| ) Bs, R f IR A 2SI £ 11

g MR AT !
TR AR AR AR PR A /MBS B 2 T BB f(x) = sin%
1B iz xEl:lI—loof(x) # 0, Jeg > 0 f& 2y — +o00(n — +00), f | f (x,)| > 0 HH f HIE
HAER 30, £ © € (20 — Ony T + ) I [ f(2)] > £0. % a1, b1] = [21 — b1, 21 + 61
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20. !

ANR—BET B a1 >0). Mk >k i, kby > (k+1)ay, T42 [kag, kbi]N
[(k+1)ar, (k+1)b1] # @. NI Vo > klal, W 3k € N, ffi z € [kay, kby], BP
Je € [a1,b1],s. t. ke = x € [kay,kb1]. H 2, = +oo(n — +o00) Al ,IN; € N,
Mno> Ny Bz, > kay. B oy, HEWHE 30 oy, € [liag, liby], XATHL
2 [ag, bo] C [a1,b1] 45 [l1az,l1bo] C [N, — 0Ny, TN, + 0Ny ] N [lrar, 11b1] . [AIFE
U ky > % Jan, > keas B lo 1 x, € [loag, labo] . FFHN [ag, by] C [az, by, {8
TN, € [lgag,lgbg] [ZN, — 0Ny, TN, + 0N, ] N [l2az, l2be] , H

TN, TN, TN
2> 2> l>
b3 bo ay

lo >

by
M xpn, > max { kaaa, a—la:N1

AWrEE BRI, 153 [a1,b1] > [a2,b2] D D [ai,bi} D <l < <
Liog <l <--- W2
[lic1a,liz1bs] C [wN,_, — 0N,y &N,y + 0N,y | 0 [lic1@i—1, lim1bi—1]
X B R BRI, AFE o € () [as, bi] . A
i=1
licia € [li—rai—1, li—1bi—1]
C [oN,_, — 0N, TN,y + 0N, ] N [lic1aiz1, lim1bi—1]
Fr LA hm li = +o0 M |f (li1c)| > 50,.hm flio) #0. X5 hm f(lia) =
hm f(na)—()%)ﬁ U\Tfﬁﬁ hm f(z) =

gf SR, HAEFE . EB%S Efﬁ H%%Hﬁ%?ﬁ 10 A5 ¢ € [L,S] 2
{z,} FIRS, HP L = lim 2,,5 = hm Tp, W lim z, =6 W lm 2,41 =t
n—o00 Np—>00 ng—r+00

#HL<S, Wvte|L S| #H f(t) = t = {z,} REEEIITE, {2, } WL

95



F6E FHEWMD

SBRIHE
6.1.1 %3)5F

(D) # f(z) RERE = f(x) = f(—2) W
flz + Az) — f(=)

f/(x) - AI:}CIEO Ax
14
' _ fz+Ax) — f(=x) . flz—Az) - f(2)
e = fimg Ac R v
_ iy e Ax) — f(2) /
=, —Az =—J'(x)
() # f(x) AR f(2) = —f(—z) W
—z+ Az) — f(—=x —flz — Az x
e = fim, PRI - S R
_ o S —Ar) — fx)
B Al;rgo —Azx = ['(x)

B) # f(z) 2%, WA T= f(z) = f(z+T) &
Fla+T) = Alggo fla+T+Azx)— f(z+T)

Az
A - /
- S
2.
sy f(=Az) — £(0) _ f(Az) = f(0)
! (0 ) a Ah—>n(}+ —Ax - Aalclglm Az
=—f"(0%)
X f(a) fEx=047TF = f(07) = f (07) = f/(0) =
3. P ILEIN: y = 200,y =
YABATLE (0, y0) AAY) = 2az0 = — = 20 = 1| —
o 2a
1

1

4. =:f(x ) g( ) f x = xo ALAHVIN f (900) =g(wo), [ (x0) =g (20)
f(x) = flxo) _ lim g(x) — g (o)

= lim
T—TQ T — X T—x0 r — XI0
= i L@ = f@o) —g(@) +9(z0) _
T—x0 r — X
o J@ =g

T—=To T — T
= f(z) — g(z) = o (z — )
<: FIRHFRHEST (f (x0) = g (v0) 22 CKIH)
5. RKZm: f(r) = f(x)sinx f@fo r = g + 2%k



6.1 FHATH

Yl f'(z) = f'(x)sinz + f(x)cosx
M= g + 2k W AT 15
f'(z)sinz + f(x)cosz = f'(x)
W ARV %A
6.

Plr)=ni(z—21)" (@ =)™ 4 g (=)™ ()™

7.z # 0 = f(z) RVIFRBNE G = (o) W3

e f(@) ~ £0) 1
/ 1 x)— f(0 RT
T =y Tl
W (0t =0, f(07)=1= f(0%) # f(07)
(@) fE @ = 0 I SRHORAELE
8. (l)f(x)f 0 AbiEsE @hg})f(z):f(()) Ry glcii%x”sin%:0:>n>1
2) o
1/(0) = lim @) = /(0) — lim =2 Jiy gL sin -
z—0 x z—=0 T z—0

ERFO)FE=2n—121=n>2
3)

f'(@) T = 0 AFES = lim f'(2) = 0 W4T

1 1
lim <:13"_1 sin — — 272 cos ) = f(0)=0
x x

x—0

=>n—-221=n=>3
9. f(0+0) = f(0) + f(0)= f(0) = 1 H f(0) =0
FO+2) = f0)- f(z) BT f(z) # 0= f(0) = 1 W13
f’(O):Ahmou lim f(Ar) — 1

Ax Az—0 Ax =1
L @A) (@)
Az—0 A$
= f(@) Jim TEDZL_ 4o
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10, 2 £ 0B f(2), g(w) FIEEE = (), g(x) RIS
x =0/ f(0)=0,9(0)=0HT
lim f(z) =0= f(z) limg(z)=0=g(0)
nJ1g f(x), g(z) £ o = 0 AbiES:

* f@) - J0) - fl)
f10) = lim == = limy = 2
0) = 1%0 g(;)

2 x DEEESER T 0 B, f/(0) =0,¢'(0) =0
4o LA EEI#EE T 0B, f/(0) = lim - 1,¢'(0) = lim =0
W f(z) f£ 2 = 0 AT T, g(x) fEx=0K40T

11. (Dxo # 0 W B NEEE, £ (z0) = 20

x BUCEREGE AT 20 W

T (£(x) — 1 (20)) = 23 + 20 20 = 3 £0
xo # 0 W HOATERE £ (z0) = 22 + 20
x B EEGE T 2 M

lim (f(z) — f (20)) = @0 — @} — 20 = —a3 # 0

2)f(0) =0, f(0)= lim f@) = f@) oy, 1@

x—0 X 5 x—0 X
x DGR F 0 B £/(0) = lim © ;“ —1
uﬁ@ﬁtm%oﬁf@zl%g_1
W f'(0) =1
12. g(0) =0 [£(0)] < |g(0)|= |f(0)] =0 = f(0) =
ISR
lim f(x)_f(o)':lim <1im |29 Z 100y = 0
xz—0 xT z—0 xT x—0 x
i £/(0) =0

6.2.1 &>

1. fl(x) = il —i—le = (1+2?) f'(z) = 1 FIH Leibniz K (n — 1) K5, 15

(1+422) F (@) + 2(n — D f ™D (@) + (n— 1)(n— 2) f () = 0
= f(0) = ~(n— 1)(n - 2) /"2 (0)

98



6.2 = R A ALK FE N

3. f'(z) = 2arcsinx -

it
F'(0) = 1= fED(0) = (1) - (2k)!
W)zoﬁfw<)0

CIEES
= (1+ :1:2) f'(z) = 2arctanz
= (1+2%) f™ (@) +2(n—D)zf" V(@) +(n—1)(n—2)f"P(z) = 2(arctan z) "~V

1
. f/(x) = 2arctanz - 22

= fM0) = —(n— 1)(n — 2)f™(0) + 2(arctan z) =1 (0)

H b AT R
F0)=0, n=2k+1 = 2arctanz)®)(0) =0
= f(2k+1) (O) -0

F20) =2, n=2k=2>arctanz)?* 1 =2.(=1)*2k — 2)!
= fER0) =(-1)22k—1)!+2-(-1)}2k —2)!
= (=D)*[3(2k — 2)! + (2k — 1)]
1
1— 22

1—:1:2)

|

(f'(:r))2 = 4(arcsinz)? = 4f(z)

—

HUCR S
—of!(z) + (1-27) f'(a) =2
Hi Leibniz M #4
—zf D (@)= (n=2) f D @)+ (1 — %) f) (@) -2(n—-2)2f " (@)~ (n—2) (n—3) F" P (2) = 0
[
F(0) = (n =2 F"72(0)

NUTES]

S BEEBE 0 = 0 BARAAL
B n =k WKL, TUER n =k + 1 WG

N _1 1 1
Wyr =a"tex, Myp =aber =y,

y,gj:l) —xy,gk+1) + (k+ 1)y,(€k)

=m<““aﬁl ey S

S|

-1 k+1 1
O, # oy = D

n+1
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2

5. ()y' = 3sin? z cos x= y(z) = 6sinz cos® z—3sin® z = 6sinx—9yy(") = —9y("72)+

‘%)mﬁ

6 sin <:c+ n

(=1)k9%sind 2 + 6sin(z + (k — 1)7) n =2k

(n) —
-1
k 7r> n=2k+1

’y =

2
3(—1)*9* sin? 2 cos z + 6sin <$ + 5

Q)y = e*sinx
=y = e®(sinz 4 cosz) = V2% sin (x + %)

=y "= \/2e" [sm( )—i—cos(ac—l—z)]
4 4
1. 2
= 21¢e%sin <:L“+4$>

= ¢y = 922 ¢ sin <:v + %7‘1’)

IR AT 5

3) it yp = 2" na Wy, = zyas = 9 = 2y + gy Nyt = ; = 9y =
1 2 N n
- = yég) = — A fiRix yﬁln) = iy
X X X
an an, anp—1
T U
anp =(n—1)a,—1 = (n—1lay =(n—-1)
1)!
“4)
y™ = 23e® + 32%® + 6ze” + 6¢° = (23 + 322 + 62 + 6) €”
. " n x
$) I Yo = 7= v = Tyn1 = 4 —xy( )1+nyn D= = =
1 @___ 2 (3) _ Ve R
T—2 %2 T a7 T T acs )
my _ (=1)"nl
Yn ( )n+1
x" _ 11—z
i - iy, = (n) = g (n—1) I —
6) i v, @t 1)2 | Yn = TYn—1 = Yy, TYp 1+ Y1 X hn (1 + .%')3

2 20—2x) @ 6(1-3x) .
ST T T (rap ((VCIEE:

R e

y= —%[cos(a + b)x — cos(a — b)z]

y’:—%{(a—i—b)”cos (a+b)x+g7r} — (a—b)" cos (a—b)aj+g7r}}
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6. y = C1eM” 4 Che2® W15
y, = )\1016)\1$ + )\2026)\2w

y" = N201eMT 4 N3 Coe??

il
Y — (M 4+ X))y + Aoy

:A§QAJW+Aax&ﬁ—¢M+Ag(MCme+Aﬂz&ﬂ)
+A1A2<CheM“—%C&ehm)::O

y = C1 sin(wt + @) + Ca cos(wt + @) A A
Y = wCy cos(wt + ) — wCy sin(wt + p)
W2Cy sin(wt + @) — w?Cy cos(wt + )

y//:_

[4¢
y// +w2y

8.
y'(z) = dy _ % _ J'(0)sin€ + f(6)cosb
dzx % f1(0) cosf — f(6)sinb

—w? [Cy sin(wt + ) 4+ Cy cos(wt + @)]4w? (Cy sin(wt + ) 4 Cy cos (wt + ) = 0

cosl —sinl

RPN S af = af™ = 0 = +1 AIER AN (1,0) Al (~1, —a)
cosl+sinl 0

cosl —sinl

9.
A1 AT TSR P 2% B 2R AE (1, o) S UIERER 209009

cosl+sinl

i
cosl+sinl cosl—sinl_
cosl —sinl cosl+sinl
P JELT 4 AL 2% /4 sinl + cos1 cosl —sinl
PR MERAE (—1, —a) EBERED N — — N
sinl —cos1 cosl+sinl
sinl 4 cos 1 cosl—sinli 1

sinl —cos1 ' cosl+sinl

%L,ﬁﬁﬁﬁﬁﬁiﬁﬁw%ﬁia
10. o (z) = % d;:’ y'(x) = o ﬁ ditj HELTESA:
2

/( ) \4 //( )

2) ,
tcost +sint 2+t
/ — 1 —
y (@) cost —tsint’ (z) a(cost — tsint)?
1

3

/ /!
= —ttant -
v () ant, y(z) 3asintcostt

1

“
V(@) =t@) = 5

101



6.3 —Ur SR A XIRE

11. RYIZ: 322 +3y%y — 3y — 32y’ =0

12.
13.

14.

WY (x0,y0), Wy (x0) = 0 AJ 1S
373 — 3yo = 0 = yo = 2
NS
w4 af— 33 = 0= a3 (2} —2) = 0= wp = Ooray = 23
W2k A KIS (0,0), (%%)
AIBAIE y NE R = ' NERE = " hE R = y"(0) =0
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T1To + X123 + Toxz = —3v

T1X2X3 = UL

W (21,51 (22, 90) BN y = LY (0 - 2y) 4y, HFE

T2 —T1
Y2 — Y1
ys = ———(z3 —71) + %1
T2 — T1
3 _ 1
z§+uax3+v ac%—i—uaq—l—v - Tr3 — I1
T2 _ T - _
x%+ux2+v :c§+ux1+v 2 1
BPHIE
(23 + uxy +0) (27 +uz1 +v) a1 —23 TIT3—0 T — T3
(:c§+ux3+v) ($%+ux1+v) X1 — Ty T1Xxo9 —V xr1 — T2
Rk
(:L‘% + urs + v) _ T1xa — v
x%—l—uxg—l—v r1r3 — U
RHIE
2 2
(z122 — ) (25 + uzz + v) = (123 — V) (25 + ux2 + V)
2 2 2
T1X2T3 + UT1T2T3 + VXL — VT3 —UVT3 — U
= xlx%xg + UTr1r2x3 + VX1T3 — U.r% — UVITy — v?
Ak

uvr3 + vr1T2 — vzg — UVI3

= UVT9 + Vr1T3 — v:c% — UV
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RIAIE

v(xy +xo+a3) (2 —23) =0

M Vieta & B ] F1_E2URAT.
|

f (W) P D+ (1= Nas] <Af (@) + (1= N ()

2
_ f(m);—f(xz) (V21,2 € I)
=: %iEVSUh:CQ,'--,l‘nGI,ﬁ

n n

vx1,$2,$3,$4 el ﬁ

f T1+ T2 + T3+ 24 _ L1fos  Zadde
4 2

F(7) + f(5572)

2
< J(@) + f(x2) + f (3) + [ (4)
- 4

<

IR TS AT k #A
f(561+I2+"'+$2k) % f(x1) + f(x2) + -+ f (1)
2k b 2k

T+ X2+ -+ T

() RX 0=k +1 ML, Xt n =k BHOL, 2 A= .

T+ a2+ - +ap = kA, BT
A=

() XX n =k + 1 507, ik
x1+$2+"‘+xk+A>

R
_ P+ (o) et f (@) + F(A)
= k+1
LR k+ 1, 2 f(A), BIGFRU k. EE
_Tr x24T
N k

, U

ritra+-tap+ A
kE+1

A

HA115 21

<$1+w2+'~+l’k> fx) + f o)+ -+ f(2)
/ k S k

A E R (1) XX n =k o7 28 Ty, #arE () Reor
FHEEIEY: Vo, 20 € ILYA€(0,1),

QA+ (1= A)z2) SAf(z1) + (1= A)f(z2)  (2)

167



8.8 X F #5789 3Z L

10.

B (2) 303 N N EEL N\ = % € (0,1)(m < n NESRE) B oL, 52 1
fAz1+ (1 =X {:;Lx <1——) 562:|
{mxl—i- n—m ]
mA n—m*>
_ r1+--tx1t+x2+ -+ 22
o n
mA n—m">
_f@) 4t f @) () 4o+ f (2)
mf (z1) + (n —m)f (2)

n

= A (21) + (L = N f (22)
N NA BB OIRE. & X\ € (0,1) NLEE, WAAEHEE N, € (0,1)(n =
1,2, ) 03 Ay = X (i n — oo ) AITTE f () HIEESETE,
F A+ (1= Naa] = f{ Tim Doz + (1= ) 2]}
= lim f o1+ (1= M) 7o)
SFHEH N, € (0,1), LECEIEWH
Sy + (1= An) 2] < A f (1) + (1= M) f (22)
A F L n — co BUKIE, BER LA, &
FAzr 4+ (1= Nax] < Af(21) + (1= A)f (22)
B (2) AT TEHEEL A € (0,1) WAL, IEEE
H f 22 AAHE KWL, IS8 — S EaRELARIR, U Ve € (a,b),
H
fly) = @) fz+30-12) - f(2)

< ;
y—x %(b—x)

vy € (a, )

" w STy 1 (a,0) BUHH, T/ lim W tite FLATIR AT 7
— Jim 25—
lim (f(y) — f(x)) = 0 = lim f(y) = f(z) KA lm f@) = f(2) = [ &
y—x T y—x T y—xt
(a,b) bi%EZL,
Vo € (a,b), A
f) — f@) _ fe+30-2) - f@)
1 )
y—x j(b —x)
1 IO I ey e (0,0 im0 I g gy

y—x~ y—x

y
lm (f(y) = f(2)) = 0= lim f(y) = f(z) RUME lm f(y) = f(2) = ] 1

Yy € (a, )
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11, %X (0;> %K A

@] < @I+ @) v (0.3)
mu
()] =

[ rww < [l
< [Curor+1rena = o [Crola o

Xf(@) =

/w f’(t)dt‘ < /m |f(t)|dt AT 15
0 0

()R < (@ +1) /0 17 @)t
B (0.2] WL F(x) 15 [0.2] Flk, T
3

3
7O < €+1) [ @k < €+ Vel < 17©)
0

W€ =0 = [f(x) =0, W (0, ;) F f(z) =0, flz) =0, HKLATHE
(-1,1) I, f(z)=0
12 # fl(x) A%, W f(x) B, R f(x) 25, W3 el, 15 (¢ =0 HA
Wi AE € AR, f(x) 550, A 2WI8N (a,€), HLRERN (€,b), NIAF
fEa € (a,€),B € (&), 1T f(a) = f(beta), TITF
f'(e) = g(f(@) = g(f(B)) = f(B)

HE f(a), f/(B) 75, TH-
13. #1 f'(z) >0, f"(z) < 0" f'(z) > f/(0), V<0, i
f@) = 10)+ [ f©t < 10 +27'0)
CIES: lim _f(z) = —o0, &

14, HAE— M 2 € R, 15 f(2), f/(x), £ (z), f"(z) BE N0, MIARZERE . &
AFAERZRER) 2 W (), f)(2), " (2), " (z) IAES, Agid " (z) > 0, AR
g —f(x), BIA],

[(x) >0= f'(z) & FkE, WEEzeR, A
f'(@) = " (w0) (v — x0) + [ (w0)
| xgr_noof(:v),xgrfoof(:n) H—NN oo, # f(x) >0
B, 45 f/(2) > 0= f(x) >0, & f'(z) < 0= —f"(x) > 0= —f(x) >0 =
flz) <0
W () 5 f () [T 7 (2) 5 f(2) A5 HURRHAER « € RAVE f(2) f'(2) f7(2) f" (2) =
0

15. (Step 1) FilE Wl — A5 2 R 2T p 5 p+p’ > 0, BALEH p> 0. FHpLyp

A2 T, 1R p £y > 0 TEROL, AU p£p — TN NETRICAIE
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AR IR 2 T, T IR AN B R I R BE Y p $RAE, a2 Ut
Zhﬁn;(}p(x) = 400
AR H p(x) 76 R _EA T /ME, Wi/ ME SN o, IEAHA p' (v0) =0, T2
p(x) = p (x0) £’ (x0) >0
(Step 2) Fi% &
o= —p = (p _p//) o (p/ _p///) >0
5B 5 p — p” > 0 THRSL, k&
(p=p)+ (@ -p") 20
NATPASE] p —p' > 0, RS E AT 5 p > 0.
. % p(x) = P(x),q(x) = Q(x), Xt q(x) #ATH /il LIS 2
q(z) = p(x)p' (x) + 2?p(z)p' (x) + zp(z)® + 2p' (x)?

=p/(z) (p(x) + 2p'(2)) + zp(z) (p() + zp'(2))

= (¢p(2) + 2p(x)) (p(x) + zp'(x))
T2 q(z) = 0 MRS AR BRI ES FIIF. #od f(x) = e”‘"2/2p(m),g(a:) =
xp(z), T7

fla) =2 (p(2) + ap(@)),  ¢'(x) = p(z) + 2p/ ()
WO AT f A g WARIIIEDL. Wep(z) = 0 RTF1THIMRNL <21 <29 < -+ < 2y,
M2 flx) =0 KT 10BN 21,29, ..., 20, ALK
[1'1,1’2] ) [1‘2, :1:3] PRI [:Un*l’xn]
X n— 1 ANXEEH Rolle BRI AIFLE & € (v, mi41), HHi=1,2,...,n— 1, fff
2 (&) =080 fl(x) =0 2DFHn -1 MR HHEE g(x), \TH g(x) = 0 FIRE
BN 0, 21,20, . ., T, IRAKT
[0,1‘1] y [(L‘l,xg] s [xg,xg] R [xn_l,xn]
X n AHX[AAE A Rolle &3 0] HIFELE n; € (w4, 2i41) , HH 0 =0,i =0,1,...,n,
43 ¢ () = 0 /%0 g'(x) = 0 BDFH n MR RAOTFRWHANATER @ =
rp(r) +p'(r) =0
alE P (r) = —rp(r), EARN v’ (r) + p(r) = 0, A LLKIIE

p(r) (1 —r ) =0
BF 1 =02 £ 0, BT p(r) = 0, 3% 5 2 Ml 2441 H p(x) = 0 FARAE LTI,
ﬁﬁ&%%u@gn%ﬁ&#mkﬁﬁﬁ%d)—0%&%%—14@5

, 1 1
.%ﬁﬁ%nax—x:O©xlna—lnx—0@lna—ﬂ, éf(x):%:}f( z) =
x

Lot ) >0z <e J()—%Xhmf() lim f(z) =0, W

r—0t z%Jroo
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18.

19.

N - 1 1
#Ina € (0, E]]ae 1 e%) i, TTIEE A Elna:g, Eﬂa:ei,

[
\_/

FRE A % Ina < —|—oo>, Bla>ct, HETA.

(D G(z) = g(x)—2,G'(x) = (Ina)?a” T —1,% h(z) = a®+z, h'(z) = a®Ina+1
I, AFEME— o B8 B (z0) = 0= 0 = — o 0o, <_m1a> i
h(z) = h(z0),G'(x) < G'(x0), FI1F G'(20) < 0 & 1 >a > e ¢ # G(z) 1£
(—00, +00) HiH, X G(—o0) = +00, G(+00) = —oo, i G(x) FAEME—IE i, P
g(x) TEAEME— I3 £

Q) T g(0)=a' >0, g(1) =a" =€ < ¥ =1, #0,1 AR g(x) BIAFNA

%o Ina

Na ﬁ#

#r xo 72 g(z) A H < a®” = 202 a® Ina = Inzgs I =1
nxo
1
A G) =LY 2 e(0,1) U1, +oo), #
Inx
z(] 1 _ 1
G’(x):“(““) (zlnz lna), z € (0,1) U (1, +00)

rin’x

%> 1, a:1na:—1i>—li>o, B G (z) > 0, T Ga) 16 (1, +o0) L7

iy, HHEZED, JBre>10, G)<0<1, HG(z) =17z € (1,+0) b
oA o

Mo<z<1if, % o) =2nz, TR (2)=1+he, ¢ (2)=0Fr=c, T
& p(x) 7€ (0,7 1) RIRIR, 16 (e, +oo) Lidt, HIUEME ¢ (e7!) = —e BT
Ina < —e #f] ﬁ > —e L I o(z) = ﬁ BWANE S 21,00, R 21 <e™' <o,
MITAT T G(z) 7E (0,21) FERIE, 1E (21, 20) IR, 7E (z2,1) I, X

lim G(z) = —o0, lim G(z) =400
T—1—

z—0t

li-lﬁ/\ ﬁﬁﬁEEﬁ G(xl) >1> G(.%'Q) EDT

1
ERE 2,20 YW AE 21 Iny = ha =x9lnzy, W

a*'1lna a®!
G 1‘1 == ey G x2 [ —
(=) Inzy z1Inz’ (z2)
HENE o™ > 2y 1n? 21 5 ™ < 2910’ 29

RIHIE A

r1lna >Inzy +2In|nz;| HSrelna < Inze + 21n [In x4

Moz <el, W lnz| = —Inzy > 1, |Inas] = —lnay € (0,1) Ak L EE
1 . 1 .
—¥>—¢+2mtﬁf€(LﬁwH&i,&—¥<—¢+2mtﬁtemJM&LWﬂ}

én@y:t—1—2matemfmw,mhﬂﬂz(tén220,ﬁn@ﬁﬁ(a+m)
FEAGIEE, X (1) =0, W4t > 18, Aal) >0, H0<t<1B, A ) <0,
RIS R 25, g(x) B =M.

0 =087 NITFERR, Wb=0; 6= EEE?)—W?@?‘?EEI‘J*E, Ma=0, F

7r37r

Wa#0, b#£0, T/&0,71, = 5 I TTREIAR, HXFRH cos 0 5 sin 6 $A4
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20.

P

— :

J £

& 8.2
1 1 1 N
N0, &= V" TRIETRESEN T4
axr +by=1
1 1
2tp=l

‘ 1 1 , o "
WL:ar+by=1,C: 5§+? =1, BISRPIE A A4, ik 8.2, T2 LAEW

IR ) BUERTRE, T 0 > 0,b > 0, JERY 115 C 63— A5y
QIR A . RS — R, 2 L 5 C MY, BIEE =A%k, #5115 C
TAIAE, METAGE ks % L5 CHA AR, B — R B, T
SIS B, VMRN8 L 15 C 7 (a0, yo) SARYD, XF C RS
ﬂ%—%—;ﬂxm%y——;,xcﬁxmwwﬁw&mﬂz%%Lmﬂz—j

3 2 2

3 b
Ve aazg = byg:> CL%CE(Q) :b%yg:> y(2) = (%>3z(2), 1 yg = a3b—g 3:>x0 :a_%\/»,
yozb_%\/z, Hf A =ai +b3, X

am0+by0:a%\/z+b%\/zq:(a%+b%)\/Z:(\/Z)3

MM A=1, BlaS +b5 =10, EHFW L5 C MY, HMNE=ARM 4
as +05 > 1AF, ES—RIR L5 O TR, HBIEHABNRA: Yas +b5 <1
MRS SR L O AT, I
&ﬁ‘ﬁﬁﬁ?’ﬂ%—i—y—zly SR ITFEN r(0) = (acos®,bsind), 0 € [0,27), VI

b2
BIREN ' (0) = (—asind,beos ), EHBN (zo,y0), BLREZEMME L — mOUHE
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R RSN TIEL SV B L EE, B
Yo — bsinf  bcosb

. |
o —acosd —asinf

GAEE

a2 —b

o R, RS

2 2
Lot 3 Yob 3
2= (72%) + (@)

Lo 5 sin @ + ;y0b2 cosf —sinfcosf =0
a —
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9.1 AERTHER;
9.1.1 &3/

= arctan 22 +c

L)) st = /1+ .
(2) %z =sin’60 dzx = 2sinf cos 6do W\U)Zélﬁ:/2d6:20+c:2arcsin\/§+c

-2
B EA =zIn (1+x2) —/Hdaz—xln(l—i—ﬂ) — 2z + 2arctanx + ¢

2
@) 5 = /Wdﬁ— Q/arctan Vzdarctan v/z = arctan® \/z + ¢
(S)F‘?lﬁ/ﬂda::—x—k/ xe . =—z+Inle® — 1] +c¢
ot _
In( 1 1 1 2 1
@A = RO o BEIIE) Cdr, 4x=
(14 22)? 2(1+a?) (1+22)2
tan 6 N
d
/“z/cos@d@zsin@—l—c
(1+22)2
1 VAl 2
R = — n(z + +x)+sin(arctanx)+0
2(1—{—332)
xe® 4+ e* — e* —e® e’ —e*
7 e = [ C de= [ =% 4
M R = / 2 /(1+x)2x+/1+:cm /(1+$)2x+
e’ e’ e’
1+x+ (1+x) daf:—l_l_w—l-C’
e’ + xe® dze”®
5 O TP e [ T e —In(1 4 ze®
®) st = / xer 1+$e”)d$ /xe”(l—l—xe‘”) e n(l+aoe?)+e
2z In(z + V1 + 22?)
9) i = zIn’(x 1+ 22 —/ de= zIn®(z + V1 + x2) —
© ( ) g L ( )
2v/1 2
2V 14 a?In(z+vV1+22)+ idw:xlnz(a:—i—\/l+:c2)—2\/1+x21n(:1:+

V1422
V1+a?)+2z+c

(10) % = = tand, NI
= /69 cos 0d — ee(sin 0 + cos ) N et (gin arctan x + cos arctan x) e

2 ¢ 2
dx x?
zméM@:/M@:/mM

1+ 22+ 24 1+ 22+ 24
1—a2? d(z+1 1. 22—z+1
M) N = [ e [ L me
e+ a:—}-f) -1 2 z*4+zxz+1

1+ a2 d(z—1 1 21
M(a:)—l—N(x):/HinxAtd:z::/(x(_x)i)g—\/garctanx\/gx +c
i

1 21 1 2 _ 1
M(x) = —= arctan z rort

—— —-In———+c¢
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9.1 REMmptytH 7k

@& M) = [ 5N = [ S5 de

M(z)+ N(z)=xz+c¢
M(z) = N(z)=In(e"+e %) +c
i )

1
M(x):§x+§ln(e$+e_‘”)—|—c

® & M) = [ e N = [ e

asinx + bcosx asinz + bcosx
aM(z)+bN(zx)=z+c
aN(x) —bM(z) =In|asinz + bcosz| + ¢

b
R = m(ax—bln |asin x+bcos z|)+ bx+aln |asinx+bcosx|)+c=

2ab a’® — b?
x —_—
a2+ 02" a?+4b?

1 1 z—2 1 1 z—2
4) JER = = _ dr = —In(142)—= | — 272 do, 4 M(z) =
) I 3/1+x g 2% =ghl+a) 3/1—:c+gc2367 ()

1 T
—d N(z)= | ————dz Il
/1—3:—1—962 v (@) /1—£U+$2 v

1—2z d(x—xQ) 9

L(
a? + b?

In|asinz + beosz| + ¢

Qx;/_gl—{—éln(l—x—i—xQ)—kc

/cos4 x — sin? zdz = /COS2 x — sin® zdz = sin 2z + ¢

R = %ln(l +z)— \{f arctan

1
/0084 x +sin? zdr = / 1 — 2sin? z cos® zdx = / —3 sin? 2xdx

3 1
zzx—zsinélx—l—c

() H#T
I, = /sinn xdr = — /sinn1 xdcosz = —sin" ! xcosx + (n — 1) /sin"%cos2 xdx

= —sin" ' zcosz + (n— 1)(I,—2 — I,)

il .
sin""txcosxr n-—1
I, =— I
n n
) HT
2
I, = /tann zdr = /tann_2 rsin® zdtanz = tan” ! zsin?z — 1 /tan"_2 x sin® xdz
n— n—
A n—1 2 2
= tan rsin“e — ——J,_9
n—1 n—1

6& Jn—2=1In_2—Jpn_4
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(3) BT
I, = /sec" xdr = tanzsec" 2z — (n — 2) /sec”2 ztan? xdx
=tanzsec" 2z — (n —2) (I, — I,,_2)
[
I, = — tanz sec” 2z + Z : i[n_z
4) BT

X

1 dv'1 2 1 2 1 2
In:/dxz/\/—i—x:\/—i-x +(n+1)/\/+x
" /1—|—l‘2 pn+l pn+l pnt2
g
1/1 2
%z/;xm

I)_I\IJ Jn = In + In+2 E&

V1422 —/1 + 22 n—2
In = W+(n+l) (In+2+In) :>In = (Tl— 1>xn71 \ _ n — 1In_2

5. () R =z f'(z) — f(z) +¢
@Mﬁﬁ=%ﬂm»+c

6. ()BT
I(m,n) = —/cosmﬂr:sin"_1 xd cos
1 m—+1 son—1 n—1 / m+2 son—2
=— cos" " xsin" T x + cos” " xsin""“ xdx
m+1 m+1
S cos™ M zsin" x4 L_l(f(m,n —2)—1I(m,n))
m+1 m+1
[
1 -1
I(m,n)=— cos™ ! psin" L g 4 I(m,n —2)
m+n m+n
() |t

1 -1
I(n,n) = on /Sin” 2udr = ol /sim"_1 2xd cos2x

1 —1
= onrt sin™*1 22 cos 2 + nQT /Sin"2 2z cos? 2xdx

1 -1
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i1
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1 _
sin” ! 2z cos 2 + n

I(n,n) =  pontl 4dn
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1 1
<2>£@ﬁ:/x?+x

dx = In |x| 4+ arctanz + ¢

1 1 1 1
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6) st = B Nl - dr=
(©) Jst x+/x(x2—5x+6) vy 6 2(x—2)+3(m—3) S
1 9 28
gln|x|—§ln|m—2|+§ln|x—3|—|—c
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(2) & t=cosx N

1 t2+1
R = / 4:/t2—1_ T

cosx—l 1 4 1
n
D) cosz +1 3cosdz  cosz
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