


3.1 ATEES

dz 1

1 12:U+1 1 < 1>
= —sin = —sin~ xr+ —
2a:+1) 2 2 2 2

1 2
tan~! T

/ dx _ 1
+4x+6 (@+2)%+(V2)2 V2 V2

/
sin cos x
anmd:v—/ dx:—/()da::—logcosw|
cos cos

dx =log |x + sin |

:Jc—l—smx T+ sinx

1

— 3
3 g+1 21

5

)2d :/x+D%x+Ud

r+1
ViZ +2r+3

® |
| w5
/
e
|

1
dx = 2/(:c2+2:v+3)_é(1:2+21:+3)/dx
1 1

(22 4+ 22 +3) 2t = /22 + 22+ 3

=5 T 1,1
2 —5+1

ogx 7
(8) /(ng)dlE:/(lngE)?(logl‘)/d %(log:p)
/1—x l—x }dz:_ E.T(l_xQ)—%—l—l

=—V1— 22

=l

2. (1) /(x —-3)2z —1)dx = /(2x2 —Tx+3)dr = %x:g — ;xz + 3z.

Q)(/<x+i>2m”i/<x'+}+ >dw—;}ﬁ+2x—;.

3) /W$1X¢r%dr:/x3m:aé+2¢“:/<xé__i_x;+;ﬂdx

x2 2

2 1 1
:2\f—2logx|+2:v_%—:2<\/§+——logx>
x x

\

1 1
(e®+e™) :/(62I+2+6_2I) dl‘:562x+2$—56_2$281nh21’+2$

2CE+1 3x+1 d 2$+1 31'+1

\

~ log?2 * log 3

1
/ / = — | - (—cot 2z) = —2cot 2z
cos2 xsin? x sin2z 2

sin? x—i—cos x 1 1
pillliz8 / 5 / 5 d:E:/ ——— + 5 |dz =tanz —cotz
cos? zsin® z cos? zsin® x cos’r  sin“zx

(7) /cos d:c_/ 2(1+cosa:)d :%(aﬂ—sinx)




(8) /sin39:dx:/sinx-sin2mda::/sinx(l—cost)dx:/sinxdx—/sinxcostdx

1 3
:—cos:r+§cos x

. sin3z = 3sine —4sin®z kD,

1 3 1
/sin3mdx: 4/(3sinx—sin3x)daz = —Zcosm%—ﬁcos?)x.

(9) /sinmcosQ:cda::/sinm(20082m—l)da::2/sinxcos2a:dx—/sinxdx

2 3
= —gcos x4 cosx

AfE.  2sinxcos2x = sin(x + 2z) +sin(z — 2z) & D,

1 1 1
/sinxcosdeaz = 2/(sin3x —sinz)dr = —ECOSSJH— 5 COST-

3. (1) z =sint (—%<t<%) £BLE, dr =costdt, cost >0. £oT, vV1—22=
V1 —sin?t = Vcos?t = cost & D,

/ x / cost @t / dt ot cost V1—22
= = —F = — CO = — = — .
x2y/1 — x2 sin?tcost sin? ¢ sin t x
t
(2) x =tant (—?<t<—> LBl de= o2t cost >0. &oT
dx 1 dt 3 dt
— = T 5 = [ cosTt: 5 = costdt
(14 22)2 (1+tan2t)z cost cos“t
tant T

—sint = tantcost = = .
V1+4tan2t V1422

(3) 22=t¥rBlL, mdx:%dt. £oT

/\/76&—/\/72 5 log‘t—kx/ ‘ log(az +Vz )

(4) Vit+a2=trBLt, 22=12—-1, xdv=tdt. £-C

/x3\/1+x2dx:/(t21)t~tdt:/(t4t2)dt: Lp_ L

) 3

322 — 2)(2? + 1)Va2 + 1.

3t% — 5)t3

15( 15(

BE. /x3\/1+332dx:1/1+:n 22V 1+ 22 dx
:/1—1—35 1+x —1}\/1+x2dx

:2/(1+l‘2)/ (1+x2)g—(1+:¢) }dx



1 (2 5 2
—2{5“+“%“‘3“+fﬁ}
1 2 2 2

d
(5) t=tanx (—%<x<%) eBLlL, dt:%, cosz>0. £oT

/ dx _/ cos? x dt—/ dt B 1/ dt
cos2z 4+ 3sin?z ) cos?z (1 +3tan?z) ) 1+312 3 t2+%

1 -1 1 —1
— —tan '3t = —tan (ﬁtanx)
V3 V3

6) Vat-1=t—ztBlL,
241 21 21
p=" de="tar, V1=

2t

dz 4¢2 2t t2—1 t
2V — 1 (t2+1)2 t2-1 212 (12 +1)2

2 2
_7t2+1_7(\/x271+93)2+1
B 1 CWVat-1-a  Va?-1 )
(Va2 —1+x) T T '
BE. Vil-l=t+z B,
t2+1 t2—1 t2 -1
=— de=————dt, Va2—1= .
v ot 2t2 v 2t
d 4¢2 2 21
B B A [y
2?2 —1 (t24+1)2 t2-1 22 (12 +1)2
2 2
2+1 (Va2 —1-—2)2+1
B 1 _:I:+\/:L‘2—1_\/x2—1+1
x(x — Va2 —1) x x ’

1 1
r>1 DX, 2=—7RDT, dr = ——t~3dt. £»T
Vit 2

1
LA

i i (o) a4 e

1 1
Z _——= 5 = _—
SE. S =tEBlE, @ j:ﬁ.

_\/1 1 Va?-1 Va?2-1
N 2 /2 x

1 1
r<—-1DEEX, 2=——72DT, dr = —t=2dt. £-T
Vit 2

dx t dt 1 dt
/ frd . = — 7:_\/1_t
x2vx? -1 / 1_q 20/t 2 ) J1—t

V t

4



/1 I \/:102—1_ \/xz—l_\/l 1
x2 N - x?’

/ dx B 1_i
2v/22 — 1 x?’
3 4. I:/\/aQ—xQd:ch'S(X, )

EED

I =zva? —1‘2—/56';(&2 —x2)7% (—2x)dzx

=z a2—$2+/xdx
Va2 — 22
2 _ 2y _ 2
:x\/ag—xQ—/(a r)—a dz
=xva?— /\/ mzdx+a/ de >
a?—

=avVa2—22—T+d> sm_lg

Eh5. XoT, EXE HIZOWTHRIFIEI V.

5. (1) /Q:Qexda::xQex—/er dx = z?e” — 2xe” +2/ T dr = (2% — 2z + 2)e®

1 1 1 1
(2) /(az—2)cos3xdx = g(az—2)sin3x— 3/sin3xdx = g(a:—Z)sin3x+§c0s3x
(3) I—/excoswdx tBle,
I:excosx—l—/e””sinxdm:e””(cos:v+sin:c)—/emcosxdx:ex(cosx—l-sinw)—I

1
/em coszdr = Eex(sinx + cosx).

/log:v B logacJr de _ logz 1  logz+1
x x? x x x

22
/logx +1 a::xlog(xz—i—l)—/x;j_ldx

2

+1)—1
—xl 24 1)-9 (957
zlog(xz® +1) / o]

1
_ 2 _ -
= zlog(z* + 1) 2/(1 $2+1>d:13

= zlog(x® + 1)+ 2tan 'z — 2z

dx

2
(6) /(10g3:)2 dz = z(log z)? — /3: . log z dz = z(log z)? — 2/10gxdx

= z(logz)? — 2zlogx + 22 = m{(logm)2 —2logx + 2}

(7) /(9:+1)e’”logxda::/ewxlogxdac—i-/exlog:cdx

5



:exxlogx—/ex <log:):+£) d:):—l—/exlogxd:v
x
:xexlogz‘/erlogmdm/e’”der/exlogxdx

=ze®logr — e = e” (zlogz — 1)

dr = ztan™!

(8) /sin1xdx—a:sin1w—/\/l$72dx—a:sinlx+ 1—22
—x
o f

1
tan 'z dr = rtanlz — / T = log(z? + 1)

22 +1
6. I Jx2zhennETTSL,

I = /e‘” sinbx dz = —%e‘” cos bx + % /e‘” cosbxdr = —%e‘” cos bx + %J

bl —aJ = —e* cosbx (1)

1 1
J = /e‘w cosbrdr = ze‘w sin bx — % /e‘m sinbx dz = ze‘” sin bx — %I
al +bJ = e*sinbx (2)

(2) xa+ (1) xb &b,
(a® 4+ b*)I = e*®(asin bz — bcos bz).

¥72, 2)xb—(1)xa kD,

(a® + b%)J = e (bsin bz + a cos bx).

axr ax

¢ asinbx — bcosbzx), J:m

:m( (acosbx + bsin bx).

= [t [ S e
- e e
et g e )

1 x
- 2(n—1) { (22 4+ A)n—1 +(2n — 3)In—1} .

Lo T

[ { - +(2n = 3)1 } (n = 2)

2(n —1)A | (22 + A)n—1
iz, ETRUZEER LD,
T / dzx
$2+1+ 241

/dw L=t (" 4n)=1
2+1)2 2T 2 \a2+1 )T 2




%, WoMTEEHCTHREST % &,

dx /, dx x / 1 /d
= €T e —_ —_—
2+1 2241 v 241 v

2 +1
x 222 x 2(z%+1) -2
ﬂ+1+/kﬁ+n2x 22+ 1 / @2+r1z

o +2/ dx 2/ dx
o241 2+ 1 (2 4+1)%

/ dx 1 x +/ dx 1 T tan!
( 2+1) " 2\ T

22412 2 \22+1

n=1DrEEXEZS5. A>0Dk =3I,

S#.
I _/da: —Ltam_li
') 2+ (VA2 T VA VA
A<D xIZ,
7 _/ dx _ 1 /( 1 _ 1 )d
oA aveal) \a—veA wrva)”
B 1 1 r—y—A
T o/—A Bli+ VAl
1 T
— — A>0
) \/Ztan i (A>0)
1:
1 Tz ——A
2\/jlog $+\/j' (A<0).
dx 1 1 1 1
_ 11 z+1
_EOg r+3

322 -x+1 A  Bx+C
9) X ET S _ L2 PTTE vy
2) x(zx—1)2 x  (z—1)2 =B,
322 —xz+1=(A+ B2’ + (—24+ C)z + A.
EoT, A=C =1,

FRomEoRBEZHKS2Y2, A+B=3, —24+C=-1, A=1.

B=2 WX
3 —x4+1 1  2z+1 1 ﬂx—D+3_lﬁ_2 L3
r(xr—12 z (x—-12 =z (x—1)2 z xz—-1 (x—1)2

XoT

/33}2—x+1dx_/ i—l— 2 n 3 d
x(z—1)2 B x x—-1 (z—1)2 v
3

= log |z| + 2log |z — 1| — ——
z—1

3
zlog‘:c(x—l)2|—m_1.




1 1 A Bx+C

N (x+1)(22—2+1) :a:+1+a:2—a:+1 LB,

3)

1=(A+B)2*+(-A+B+C)x+A+C.

FRomAOREEES 2, A+B=0, —A+B+C =0, A+C=1. X»C, A=-B

2 .
111 a2
23+1 3 \z+1 22—2+4+1)"°
LoT

/ dx _1/ 1 1 (22-1)-3 de
B+1 3 x+1 2 22—zx+1

1 2 -1 3 .
G x+1 22—2+1 142 v3)? v
(x—5)+(7>

! {21 |z + 1] —log(2® —x + 1)+ 3 2 tan—1 2 ( 1>}
= — og | —log(z” —x c—=tan T — |2 — —
5 g g 7 7 5

Ly (z+1) L2t
T 6 Pa2—a+1 V3 V3
Bk nfgs s,

r+1 1 r—1 1 1 2x 1

pufey

(4) 1

x(z?2 +1) x_x2—1_x_5'm2+1+a:2+1'

XoT
z+1 1 1 2z 1
B Y - d
/x(x2+1) v /(m 2 x2+1+x2+1> v
1
= log |z| — Bl log(z? + 1) +tan 'z
= log x’ +tan " lx
Va? 41 '
? Tx—6 1 8
5 — 243 3 7O,
S e Ty S Rl pra 3 pro s ks Byt

(6) =X BT, X ICEHLTEH?TBIHRT 3L,

Lo T

e’ 1 e’ e’ 1
/e%—ldx:2/(ew—1_e~’v+1>dw:z(log‘ex_”_log’eu”)

1

)



er —1

et +1

= —log

1
‘ = Elog}tanh%‘.

9. (1) a>002%, Varl+br+c=t—ar £BLL,

#—c d *2(ﬁt2+bt+\/ac)dt \/ax2+bx+c:\/&t2+bt+\/ac.

T ovat+y T T (2at+b)?
£oT

_ t2—c  at? +bt+ac\ 2(Vat* 4+ bt + /ac)
I_/R<mﬁmw’ 2/at + b )' (2y/at + b)?

Y, tICEAT2EHBEBOBESTICRETE 5.

(2) a<0@a%,J2:j:ttz<t,

Bt + 2(8 — a)t
= , do ="
2 +1 (12 +1)2

L%, iz, R RBOBR

dt

b c
OH‘B:—E, 065:;

T Fuvwilg, , , ,
9 _ {2aaB +b(a + B) +2c}t® (b — 4dac)t
az® +br+c= 211 = a1 1)
b2 — 4dac t
\/27: .
ar?® +bxr +c — o
2155, koT

I:/R<6t2+a b2 —dac ¢ )-Q(B_a)tdt

2+1'V —a 241 (2+1)2
70, tICHT 2 HHBEBOETICRETE 5.

—F, a<oorE, [P _ivmcr,
Tr —

2 —
e B 2Bt
t2+1 (12 +1)2
AT , , ,
9 {2aaB + b(a + B) + 2c}t (b= — dac)t
b = =
ax” +bx +c @11y a4 1)
Vaz? +bx+c= v = dac ¢
B —a 241
XoT

B at> + 8 [b? — dac t 2(8 — a)t
I_"i/R<t2+1’V —a 'ﬁ+1>'@2+n2ﬁ
i D, tICHT 2 HHBEBOETICRETE 5.
2%, a>0D %, Var?+br+c=t+ Jar t Bk,

ov/at +b

dt

_t2—|—c do — 2(\/6t2_bt+\/&0)dt \/m:\/&ﬁ—bt—i—\/&c

TTojat—bn T (2/at — b)?

o /at — b



&b

I R —t? ¢ at? — bt + \ac 2(\/6t2—bt+\/ﬁc)dt
B _/ (2\/575—1)’ 2/at — b >  (2yat —b)?
e72h, REh T2 AHEBOETCIRETE 2.

M10. (1) Vi—-z=t&BLk, 2=1—-1% dor=—-2tdt. £»oT
dx —2t 2 1 1
/mx/l—x_/t(l—tQ)dt_/t2—1dt_/<t—1_t+1>dt
1

—loglt—1| —log|t+1| =1
0g | | —log |t + 1| 08|37y

vVii—-x-—1
VI—z 41|

z—1 241 4t
P eBLlE, o o Z-1) xoT

/\/idx:/t-(tzftl)thzél/(t(Qt;_l)l;ldtzél/{tzl_l—i-(tQil)Q}dt
-

dt , 1 t 2t2
/t2—1_/t 't2—1dt_t2—1+/(t2—1)2dt

t (t2—1)+1
e B0,

ot +2/ dt +2/ dt
21 2 -1 (t2—1)2
/ a1/t +/ dt
t2—-12 2 \2-1 2—1)"
r—1 dt t dt
=4 -2 —
/x—i—ldﬂv /t2—1 <t2—1+/t2—1>

_2t+2 dt_Qt+ 1 1dt
21 2—-1 2-1 t—1 t+1

= log

(2)

> >
— -

&b

£oT

] 1
2t n ‘t—l‘ 2 §+1+1 £+1_1
= — Og = —— Og
2 _ 1
te—1 t+1 oFl el

1 1
=vVaZ—1+log Ve Vot ‘
Ver—1++vz+1

:\/m—i—log (\/x+1—\/:1:—1)2

r+1—(z—-1)
=vVz2—-1+log|zr — :n2—1‘.
(3) Val4az+l=t—z¥rBLL,

21 22+t +1) t2+t+1
=, do="—"Ldt, /a2 1l=—".
Ty YT @iy ¢ VEAES 2%+ 1

10



£oT

/ /2t+1 2041 20 +1+41)
x\/w2+x+ I 2+t+1 (2t+1)2

Z/u—lfmndt:/(t—lmilﬁt

|

SV totiltatl]|

dt

5E. Vil+o+l=t+ztBLL,
2 _ 2 _ 2 _
a::—it 1, da::—wdt, \/x2+x+1:¢.

2 — 1 (2t — 1)2 2 — 1
£oT

/ /t—l 26 -1 2(* —t+1)
x\/a:2+x+ 1 2—t4+1 (2t —1)2

2 t—
= log |——
/tQ—ldt ogt

&

Vat+az+1l-—a—1
Va2 tr+l—z+1|

(4) \/456—3—3:2:\/(:z—l)(S—aU):(B—x)\/EJZD

x x
/x\/4:c—3—a:2_/ r—1
z(3—x

dt

= log

33—z
z—1 32 +1 4t 2
- _ 3 == T = —r= : T
ZZT, s teBle, o t2+1,dx (t2—|—1)2dt’3 T= Ko
/x_/t2+1 #+1 1 4 gt — /dt
VAt —3—22 3t2+1 2 t(t2+1)2 AT
/ \[tan_l\ft
t2
B 3(x—1)
=" tan "ty D2,
\/gan 3_
2% Vi-3-22=/G-B-2) = (- 1) /> &b
/x_ v
VAr —3— 22 —x
zVidr —3 —x 2z —1) 3—x
z—1
_t*+3 4t 2
Z T, —t 3 dv=——s———dt, 1— 1= : T
BB =y s dh @ P o7
/ z _/t2+1 P11 4 dt__/ dt
Viz—3-22 J2+3 2 t@+12" " 243

11



=———tan " —==——x=ta
V3 V3 V3 3z —1)
1
S5E. r>00Dk =, tan_lx—i-tan_l—:%f‘b’é%.
T
x 2 1—¢?
— = 3 = = . T
(5) tan2 teBLl, dx t2—|—1dt’ cos T e Lo
dx I ) 2 1 1
- . dt= | —_dt = —+—— | dt
/cosx /1—t2 2+1 /l—t2 /<1+t+1—t>
x
14t tan = +1 1+sinz
=log|——| =log 7 =log|———|.
1—t tanE—l cosx

o~ / dx :/ cos da::/ cos.xz d:U:/ ' cos . e
cos x cos? x 1 —sin®zx (1 —sinz)(1l +sinz)
cos T cos T
= — - dz
/<1—smm 1—1—5111:16)
/ (1 —sinz) +(1+si‘naz)’ s
1 —sinz 1+4sinz

1+sinz

*—1
2 Ogl—smx

L oT

T 2 . 2
(6) tan;-tkio(t, dx—mdt, sing = 5=

sinx 1 dx
1+sinz 1+sinz 1+sinz

241 2 dt
=z : dt=z-2 | ——
’ /<t+1>2 RS /<t+1>2

L2 L2
=T — =X T E——
t+1 tan % + 1

2

kel /Sin'xdx:/( sin(l ~ sin o) )dx:/wdx

1+sinz 1+sinz)(l —sinz 1 —sin“z

inz—1 2 i 1
:/smm + cos xdx:/ sinz 1) de
cos? x cos?2xz coslz

1—sinx

1
= —tanx +x = +
Ccos T Cos T

Bl11. (1) e*=t&BLL, d:c:%. £oT

et —e” e —1 t?—1 2t 1
R e M (L S ) (R P
/efﬂ+e—f£ v /eh+1 . /t(t2+1) /(t2+1 t>

241
= log (t* 4+ 1) — log |t| = log +
=log (e* +e77).
L a—— (ex + e—x)/ B

12



xz —x

BE. /6 o :/tanhxdx:logcoshleogeze =log (e +e7*) —log2.

6x+6 T

(2) logz=ttBLlL, dg:dt. xoT

1 5 1 1
/(Ogmwdx - /(t+3)5dt = S (t4+3)0 = < (logz +3)".

x

1 > 1
ZE. /(Ogaj_?’)dm:/(logw+3)’(logm—|—3)5dz:6(10gz+3)6
(3) sinz=t (—%§x§%) Bk, cosvdr=dt. £oT

CcoS T dt
———" dr= | —— =tan 't = tan (sinz).
/1+sin2x /1+t2 (sin.z)
x <

m) B, sinedr=—dt. £oT

/ cos? xsinx d /cos rsinz /
T =
3cos? x + sin® 14+ 2cos?x
/< 1 )
2
= —— dt
o, 1
2+ 5

:—t + V2tan™ l(ﬂt)

2 Z
1 V2.
= 5 osa:—&—jtan <\/§cosx).
(5) tanz =t (—1<x<—) B, dx= dt . XoT
2 1+ t2

/ dx _/1 1dt_1/ 1+1—t gt
l+tanz J 14+t 142 2 14+t 141¢2
1 1 t 1
= _ — dt
2 <1+t 1—|—t2+1+t2>

1 1
=5 {log |1+t — ) log(1 + %) + tan~* t}

(1+tanz)?> =z 1 ) 9 T
= Zlogm + 5 = Zlog(s1na:+cosaz) + 5

1
= —log(1 + sin 2x) + %

4
dt
(6) tanz =t (—%<x<—)<‘i£<t de = o0 $2C
/ tan? x / ‘ gt — 1/ 31 gt
3+ tand 3+ 12 1+t2 3412 1412

PRV \/g 2
V3 _1 [ tanx x

= —tan - .
2 V3 2

13



3.2 TEE®
B1. f(z)=221%0,1] THFLDOTHEIARE. XoT, RoREARLD,

! 1~/ 1 11
2 o 2 _ _
/0 x dm—nh_r)rc}on El (n) nlgrolon3 E i nlg]gong 6n(n+1)(2n 1)
1=

1 1 1 1
= lim — 1+ — 2— — | = —.
n—oo O n n 3

2. g(x) PEFMZODE 2, EED ce (a,b) KX LTHDILID., £oT, Db
b
Tyglx)>0&3T5. Zox, EH6D (4) &), /g(x)dx>02:7£<79.
éf,i@Lw(%k@-%¢@®i@);b,ﬂ%aﬂmmmﬁﬁéﬁmﬁém,%k@%mi

£35. m=MoDE X, f(o)lTEBEKT, f(r)=m&2b. £oT, (EEDce (a,b) 1Xf
LT b b b
/mewwzm/mmmzﬂ@/aﬂw

ERDEDID. ZZT, LR TEm <M ERETS. ZOLE, m< f(z) SM»Dg(x) 20
&b, mg(x) = f(z)g(z) = Mg(z) %DT,

/ 2)do < /f dx<M/

_lﬂummm
) olbghﬂdw

e \=m DL XL, f(z)PERNERE2DEE cEa,b ETHUEX, X\=m= f(c).
e N=MODE XX, flx)PEBRKREZ2 2 DR ce[a,b &TIX, =M = f(x).

em <A< MDrEE FH 114 (PEMEOEH) XD, A= f(c) %53 c € (a,b) DIFLE
T5.

LB, mEASMTHA.

EoT, WFNOBATS, A= f(c) L5 cc [a,b] BEET DT,
b b
/fwmww#@/amm
N ARVASH

2%, g(z) =10t ZIMEPOFEHEOEH (EH3.7) TH 5.

1 1
M3 (1) /0 (22 — 1)8 de = |:118(2.’L' — 1)9] = % = %

0

1 1 1
(2) / w%da:—/ 23 do = {ng] _3
0 0 7 0 7

! 2% 1 1
3 2% dx = = 2-1)=
3) /0 v [log2}0 log2( ) log 2

14



4. (1) m>1HMEEOERKL L,

Tt
F@%:K T @ER)

zx<.%ﬁﬂo:ﬁiluR@@ﬁm@@,ﬁ@amwﬁﬁﬁimgﬁﬁ@pmx
G(z) = ’ f)ydt (—m <z <m)
& [—m, m] T RIEET,
, - - 1
G'(w) = f(a) = —m—

1

xr
F(z) 3 R CHOTTHET, F(x)= ;+1ﬁﬁbﬁO.
X

(2) m >0 HEEOERL L,
F(w):/oxetcostdt (x € R)
LB <. BILF(E) = et cost 1 R THEER DT, MBI EORAZIEED,
G = [ jwit (-m<azm)

& [—m, m| T AIRET,

DT, F(x)l&[—m,m| TWITAIRET, F'(z) = G'(z) =e®cosz &7 %. m > 0 IFEERDT,
F(z) Z R TP ARET, F'(z) =e"cosz DD ILD. 2T, GXELEE T L

2 2

/$ etcostdt:/(: etcostdt—/ogcetcostdt:F(acQ)—F(az).
THb. £oT, GHEBOWIELD, ERXDOLEE R CHIIFTRET,
— /: el costdt = % {F(z®) — F(2)} = 22F'(2*) — F'(2)

= 22 f(2?) — f(z) = 2z€” cosa? — ¥ cos .

(3) (1)=° (2) FERICL T, WMOESFOREAEHIZLD,

F(z)= te' dt, G(w):/ el dt
1

—_

15



3 e HITR THDAIRET, F'(z)

2 2

=zxe®, G'(x)=e" 2%, T,

ERELE T2 L

a?+1 z“+1 241
/ (t—x)etdt—/ tetdt—x/ etdt = F(2® +1) — 2G(z* + 1)
1 1 1

Tha. koT, GREBOMPIELD, EXOEDIEIR TH
d [ g, d 2 2

i /|, (t—x)e dt——x{F(fL’ +1) —2G(x

=22F' (2* +1) — G(z* +

THIAET,

+1)}

1) — 222G"(z* + 1)

z2+1
= 2z(2* + 1)63”2'|r1 - / el dt — 222e% T
1

241

= 2x(x? + 1)6502—"-1 - {et } — 2227 1
1
= 2(a? + 1) — e 4 ¢ — 22" !
= (223 — 222 + 22 — 1)8332"'1 +e.
2 2 1 2
M5 (1) / z(z—1)"dx = [i(ac - 1)8} — / (x —1)%dx
1 8 1 8 1
1 171 >
== - — | = (z-1°] =,
4 8[9@ )}1 7

(2) logz=t&BLL,

t3
3

(log 2)?
X

/ d:):—/ 2 dt = [
1 0

(3) V2—axz=tBlt, =21
Mo 1 ETHEN., £oT

dr = —2tdt.

1 1o 42 1
/ ’ dm:/)2 t-p&mwzz/(#—md 2[19—%]
0 V2-u V2 NG 3 5
:>§Q—2¢®—4u—yﬁy:§@y§—m.
(@) tan S =t EBY, drm oo s = ot FE, 2 H0R5 T XTHCLE, 11
072561 FTHKL. £oT
/ / o 2dt _/‘1 dt
0 2+3$mr o 24+1  Jo 24+3t+1
1 |t+3 -
32 L3\ 5 ﬁ()g 3 V5
+3) -1 t+5+%5 1
= —<log — log
_AL()( ~V5B+VE)| _ 1 g5+¢5
VE T+ V5)(3-V5)| V6 T5-+5

‘;ﬁzdt. S e IHD e ETHLE, 13055 1 ETH. £oT

.

/2, 205 1 FTHI &,

1

3




(5) Viter=teBLE, 1+ =t edo =2tdt. ¥72, 20251 FTHL L E, i
V2o ViteEZTHIK. kot

1 1 Vite
/ e*\/1+ et dx = / e’V1+e® - e'dr = / (t2 —1)-t- (2tdt)
0 0 V2
:2/ \/1+et2(t2—1)dt:2/ V1Fe(tt —t?)dt
V2 V2

1 1 1+e
=2 [t5 — t3]
5 37 1»

= Z{(1+ePVTFe— 4V} - 2 {(1+eWTTe—2v3)

- 135(36 —2)(1+e)VI+e— %\/5.

3 2 2 3,2 3
21
(6) / x (logx)? dx = [m (logw)Q} —/ % Ogmdw:g(10g3)2—/ xlogx dx
1 1 x 1

9 9 72 s 322 1

2 2 2 . 3 2 . 772 2 .
(7) x“cosxdr = [x sm:n} -2 rsinxdr = — — 2 rsinx dx
0 0 0 4 0

2 s s 2
=T 9 [:n(—cosx)]2 —1—/2 cosxdr p = W—Z/ cos z dx
4 0 0 4 0

[NE]

1 1 1 1
(8) / e dr = [1‘2(—6_30} + 2/ re %dr = —e ! + 2/ xe dx
0 0 0 0

=—e 42 { [x(—e‘”)}; + /01 e‘wdx} =—e ' +2 {—e—l + /01 e_xdm}

1
= 3¢l 4 2[—6_96]0 —2_pe L,

17



DR AREHOCHAT 5 L,

fd 6. nzi’)}:j—é %Bﬂ |
n— i 2 1
I, = tan” x dax = tan 2z tan’zdr = tan""“ x 5 — 1 dx
0 0 0 COS“ X
2 T n—2
:/Mmﬂz(i_/%w xmz/“w% da — I_s.
o cos’zx 0 o Ccos*x
d .
DT, tane =t 2BL, o —dt. I, aH005 T ETHLE, HROBS1ET
cos? x
gL, XoT 1
/4tan”22xdx:/ltn_2dt:[t”1] _ 1 '
o Cos“x 0 n—1J, n-1
W 2T .
In:n_l_ n—2 (ni?))
HIFK D LD,
ETRUZME KD,
1 1 1
I3 = — — Iy=— -1, Is=——1I;.
3 2 1 4 3 2y 5 4 3
Lo T
1 1 1 2
Ig=——-I1=——|——-L)|=——+1
6= % 1= % ( 2> 15+ 2 @®
1 1 1 1 1 1 5
Ii=——-Ig=——|—-L)|=——+4+13=—— — -1 |=——-1.
% 6 (4 3) PR 12+<2 1) 12 ! ®
ZZT
I 3 T 1 1
¢ d:[l }4 —1) 4{:—14f=f12.
anx dx og | cos z . og |cos 1 ogﬁ 5 og 3

di é%ﬁ,xﬁO#%%}iTﬁ(t%,tdO#%liT

72, tanz =t 2B L, dor= PR

g, koT
us 1 t2 1 1 1
I2=/4tan2xda;:/ R dt = / l————)dt = [t—tanflt}
0 0o 241 0 t2+1 0
T

=1—(tan"'1—tan"10)=1— 1

$0T, O, @, ®, @&,
TN YWY

Ip=— - = =
715 4 T 12

7. (1) flz)=v1—221[0,1] TiE#fE. £oT, XHGRKEAAXLD,

" PP
nh—>n(’>loz;n2:nh—>ngonz 17 — /\/1x2daz
—[1<sin1 \/1—962)] —5(sm 1 —sin™ 10)—4.

=15 )

18



(2) f(z)=wsinmz X [0,1] TEHE. XoT, KIRKEAKXLD,
n . . 1 1 1
lim 1228111”:/ rsinmTx dx = [m <—1cos7ra:>} —i—l/ cosmx dr
n—oo m o= n n 0 T o TJo
1 1[1, ]1 1
= — 4+ — |—smrxr| = —.
T T |7 0 T
(3) flz) = VZ 12 [0,1] Cilifh. £oT, KORMARED,

_ 1 <&~ 1 i 1 2 31 2
w2V i ) n:/ﬁd“:[sm] =3

0

1

4) flz)=

i ﬁé Ly 153 o 153 1Y de
n1—>r£>loni:14n2—i2_nl—>rgon 4n2—i2_nl—>r{>loni:14_ i)z_ 0 4 — 2

i=1 (W
|

1/‘1 1 N 1 J 1 | 241
= — _— €r = — O

1), \o—z T 212 4| %22
1

4

(log3 —log1) = %log 3.

19



3.3 [LK&RTES
1 e gte
M1 (1) B—ﬁci(o,zméﬁvm. koT
2 2
/:U:hm/ dx:lim Ex% :lirni(Q%—oz%>:i
0 \F a—+0 /,, 3.7} a—+0 | 2 o a—+0 2 2
1 e
(2) mci 0,2) T, KoT
2 B
/ dx = lim dx = lim [72\/279@”8
0o V2—x B=2-0Jy V2—x B—=2-0 0
= lim z(fﬂ/zf )_Q\f
£—2—-0
1 N
3) 2Lz (0,1 Tk, XoT
1 1] 1 !
/ 98T jx = lim %87 jr = lim [(logaz)Q]
0 T a—+0 /,, T a—+0 | 2 o
. 1 2
_—alggoi(loga) = —oco (FEHL).
1
4 % (1,2) CiEifE. ko T
(4) RSO (1,2) bt
2 B
/ dr = lim lim/ du dx
1 V(@—=1)(2—2x) a=2140\Bs=2-0Jy /(z—1)(2—x)
p d
= lirlr}ro Bligno/ * 2dm
a— —2-0 J,
Vi1
- i, (i, b))
T .1 . ST .1 .
—ﬂgrzrlosm (26 —3) all)raosm (2a0 — 3)
=sin™'1 —sin~!}(-1) = 7.
1 s
— | CHEHE.
(5) sin x & (0’ 2} TR LT
/z dzx , > dx
- = lim —.
o sinx a—+0/, sinz
- - T R 2 . 2t R
[, s tan?:t}:£<t, dx:mdt, Slnl':mm@vc,
dx 1+t
/sin:n_/ 2t 1—0—752 / = log lt] = log‘tan )
XoT

kg d 5
/2  — lim [log‘tanx‘] = — lim log|a| =00 (FEH).
0 2 o a—+0

ST a—+0

20



1
B, — 2EET DL,
sinz
1 sinx  sinz sin x _ 1 sin x n sin x
sinz  sinz  1—cos?x (1 —cosz)(l+cosx) 2 \1—cosz 1+cosw
2%, ko7,
I:l / sin x d:U—i—/ sin x e
2 1 —cosz 1+cosz
1 1 1 —cosz
= —{log|l — —log |1 = —log|———
5 {log |1 — cosz| — log |1 + cos z|} 5 Og‘l—i—cos:):
ThHsb. ©ZIT,
3 da 1 1—cosz|]? 1 1—cosa
= 1‘ 71 _— = —— 1' 1 - .
/0 sin agilo[2 Og‘l—l—cosx ]a 2ai>I20 Og‘l—i—cosa oo (ER
]. N -+
(6) ————=13(0,2) & (2,3] THEHF. ZZT
|z(z —2)]
[ T
0o l|xz(z—2)| 0 V—x(xr—2) a=t0\p=2-0/, V2 —2?
. . A dx
= lim lim _—
a=+0 \ p>2-0 /o, /1 — (z — 1)2
: : N p
= lim ( lim {sm (x—l)]
a—+0 \ f—2-0 «a
sl I figgsin e =)
=sin™'1 —sin"!(-1) = 7.
/2 dx /3 dx lim /3 dx
i i -
0o l]x(z—2)| 2 Var(r—2) o240/, Va2 —2x
. /3 dx
= lim _—
a—2+0 o 1/(x_]‘)2_1
3
= lim [log’x—1+\/x2—2x}
a—2+40 o
= lig}ro{log(2+\/§)—log<a—1+\/a2—2a)}
a—r
:10g<2+\/§>.
XoT
3 2 3
dx / dx / dx
— = [ —————+ | ————=7+1og(2+V3).
/0 Vie@=2)  Jo ]z =2)] J2 V]z(z-2)|
1 N = >
A 2. ﬁbi[l,oo)f@ﬁ'?m. WZIZ, p>1DLE,

% g b d 1 A 1 1 1
/ ' — lim / ' lim [ atlp} = lim —— < 1 1) = —.
1 2P Booo )y TP oo |1—p 1 Boool—p \BP p—1



Rz, p=1D& X,

> B d B
/ ar — lim / ax = lim []og x} = lim log 8 = o0.
1 x B—o0 1 i B—o0 1 B—ro0

£, p<1ODEE,

> d fd 1 p 1
/ 2 _ lim ' — lim 7P| = lim —— (ﬁl_p — 1) = 0.
1 xP B—o0 J1 xP B—oo | 1 — p 1 B—oo 1 — p

1
3. 1) ————i&[1 NGEX T T
3. (1) w(l—i-a:Q)c (1, 00) L. &=
o0 dz . B dz . B/ T
———— = lim ——— = lim — = ——— | dzx
1 z(1+22)  pooo); xz(l4+22) Booo); \z 1422
. 1 NE
zﬁlgrolo log:r—glog(l—l—x) )
—llo 24 lim qlo ,B—ilo (1+B2) —llo 2
T ORI N T 2R g 8%
3 ks
(2) T 13 [0, 00) TilifE. koT

%) 1’3 B $3 1 A B
—dx = li ——dx =1 —1 1
| e =g [ 5520[4 8 ( ”)L

o L 4y _
—ﬁli)rgo4log(l+ﬁ)—oo.

(3) ze 1% [0, 00) THfE. XoT

o0 B 1 B 1
/ re T dr = lim re dr = lim |——e % | = lim — (1 — 6_52) =
0 B—o0 Jo B—o0 2 0 o0 2
1 » =
(4) ————=13F (1,00) Tilifi. £oT
vz —1
/°° dx ) ( . /'B dx )
—————— = lim lim _ .
1 xzvr? -1 a—=140 \ B—oo J, V22 —1

TIT, Va2 —1=teBly, ?2=22-1, tdt=adx. £oT

/d‘C /aj d /dt tan~' ¢ = tan~! /22 — 1
— €Xr = = tan — tan xre — 1.
zvr? —1 2?2 -1 241

lob a
oe dx B
N e
J o =t (i o Vo)
= lim tan ' /32—1— lim tan"'va2—1
B—o0 a—1+0
-
2
log

(5) —5- W [Loc) THE £oT

] A1
/ og;: dr = lim / ng dr
1 X B—00 1 xr

22




(
(
o)

/logmdac: 1 logx—/ 1 ‘idx:_logx_i_ dﬁ
z? x T T T 2

logx 1 = 1+logz

T T €T

E£oT, rEXLOEHZHNTHIRZHRE T S &,

| 1+logz]” 1+1 1
/ 8% 4z = lim [_+oga¢] —1 gm PPOEP g Loy
1 T B—o0 T 1 B—00 ,8 B—00 ﬁ

(6) e “sinbx 1% [0,00) THEfE. £-oT

0o B
/ e sinbrdr = lim e sinbx dx.
0

B‘)OO 0
ZZT
1 !
/e_‘m sinbxdxz/(—ae_‘w> sin bx dx
1
:—Ee —ar smbx—i—/ * cosbx dx
1 .
= ——e ¥ smbx——e ax cosbx—/ T sin bz dzx.
a a?
EoT
/e_“x sin bz dx = —%W(a sin bz + b cos bx).
Wz Iz
o e—ax B
/ e”sinbrdr = lim |————5(asinbx + bcosbz)
0 B—00 a +b 0
. e~ B . b
:—Blgrgo —m(asmbﬁ—i-bcosbﬁ) +m
B b
a2 4 b2

M4. (1) e ®X[0,00) THfE. KoT

['(1) :/ e “dr = lim e “dr= lim {—e_x}o = lim (1—e 5) =1.
0

B—oo Jo B—00 B—00

(2) 2% *1%[0,00) THift. koT

o B
I'a) = / e " dr = lim e d.
0

B—o0 0

(
0
A

/wze_z dr = —x%e ™ + 2/:):6_” dr = —2%e™ — 2xe™ ™ + 2 / e dx

—(2? 42z +2)e®

23



£oT

%) B B
e = / z?e % dr = lim r?e ®dr = lim |—(z% + 22 + 2)6733]0
0

B—o0 Jo B—00

— lim {2— (ﬁ2+25+2)e—5} = 2.

B—r00
1 N
(3) ————=1F(0,1) THfHKE. £oT
z(l—x)
1 1 1 dx . . p dx
B|l—,— )= ——— = lim lim — .
2 2 0 1/:1;(]_—:[) a——+0 ,84)1*0 o 1/[[‘(]_—3;‘)
ZZT
/cix :/ dx - =sin (22 - 1).
vel=n S - - 4
Lo T
1 1 . . .1 B
B <2’ 2> = Jim, <5E€“o sin”! (22 - ”L)
= lim sin"'(28—1)— lim sin"'(2a — 1
Sl 108 1) = i im0~ 1)
=sin~'1 —sin~!(-1) = 7.
@) 05 0,1 ol ko
VT ’ '
1 a2 1 N2
B i,3 :/ (1-z) dr = lim Mdm.
2 0 \/ZE a—+0 /, ﬁ
ZZT
1—x)? 22z +1
/( \/g) do= [ L7270 \/;f_‘_ dxz/(xg—Qx;%—x_;)dx
I B g
= 3% T
Lo T
1 1 1— 2 1 1— 2
B(—=,3 :/( x)dac:hm/( x)d:v
2 0 \/5 a—+0 @ \/E
li 2848 0t 1
el e
2 4 . 2 5 4 3 1 16

BE5. #Y BRI T(s) I s > 0 1R LTIEF 50T, T (;) _ /OO ‘i/g? doe KT 3. 22
0
TZE7J,

006—33 oo 2
dx—2/ e ¥ dx ©)
me=e

24



BT, RS / ¢ BIGRE 30T,
0 VT

00 = B e~ T
dr = lim lim —d
/0 \/E v aL+OBl—>oo @ \/E o

©

Tho. =12 (>0 LBRT2L, t =7, de=2dl. £7=, e adhdfETHLE, ¢

FVars /B ETHEK. KoT, BIEDNELD,

B e—w VB o—t? vB o,
/ dx:/ 2tdt:2/ e "dx
o VI va it NG

5. Wz, @QrB&Db,

00 o~ VB ) 0o )
—dr =2 lim lim e ¥dx = / e ¥ dx
0 \/E a=+0 f—oo J /g 0

b, ORI KT, .
/ e_$2dm:/ e dx
0 —00

Zrd. Ok, FROLEDOIRFETIIERT 20T,

o0 2 6 2
/ e ¥ dr = lim e ¥dx
0 -0 Jo

®

®

THd. t=—-axBLE, dt=—de. ¥72, 220056 8 FTEHILE, t1Z025 -8 FTH

. &oT, BRFENELD,

B -B 0
/ e da :/ e_tQ(—dt) :/ e da
0 0 -8

b, Wz, Gr® &b,

o0 2 0 2 0 2
/ e ¥dr = lim e Tdx :/ e Udx
0

B—00 -8 oo

b, @&F5. koT, AFEMEPOEREDOXD,

00 0 [e') [e'e]
/ e~ dz :/ e_QCde—I—/ e dx :2/ e dz
—00 —00 0 0
DI D LD
6. (1) 0<a<fB<ooBda, BIIMNLT, HoESIELD,
B 518 B s
/ ezt de = [e_x . x] —/ (—e_m) T da
(67 S fe% (e} S

1/p ot 1 [P
=<Bﬁ—a)+/ e "z dx
s \e e s Ja

&b, XoT,
I'(s) = lim lim e 5 Ly
a—+0 —o0 J,,
1 s s 1 B
A i Z i ) 4L i tim [ et da
5 \Booo el a—40 e § a—+0p8—0 J,

®



. B 1
E2%. s<nZildHREn ZESR. nEXLVOEHEZEDIELAVS ,
n n—1 _ n—2 |
limﬁ—:limnﬁ :hmuz---:hm&:o
B—o0 eb B—o0 eb B—o0 e B—o0 eb
BoT, £FN 5
0<— < — 0
<= (B>0

Xn, ﬁlim BleP=0k%. XoT, O&D, I'(s+1)=sl'(s) 28 3. T, RLAEMWTELR%E
HARE n i L TEHT 5 &,

'n)=n—-1DI'h—2)=(n—-1)(n—2)I'(n —3)
== —-2)----2-1-T(1)

¥i5. M4 (1) &b, T(1)=1HDT, T'(n)=(n—1)! 21853.
(2) 0<a<pB<lzZifi’Zzd a, BIINLT, EIETELD,

Lo T,

B
B(p+1,gq—1)= lim lim / 2P (1 — )4 2dz

a—4053—-1-0
- lim AP(1—B) 1 — lim oP(1 —a)?!
qg—1 |B—>1-0 a——+0

B
+ L Ym o lim P71 — 2)7 N
q—1a—+08-1-0/,

P
=B

ERAH. WZIT, B(p,q)—qplB(p—i-l,q—l) 2155.
(3) (2) ZMEDELHWS L
n—1 (n—1)(n—2)

B = ——8B 1,n—-1)= B 2,n—2
(mom) = "2 B L= 1) = S B 4 2.n -2
__=Dm=2 1 g,
m(m+1)---(m+n-—2)
Z Z°T,
L 1 ! 1
B(m+n—1,1):/mm+”_2dx: el T
0 m+n—1 o m+n-—1
DT, (1) ZHWIUL,
(n—1)! (m—1)!(n—-1)!

B(m,n) = m(m+1)-(m+n—1)  (m—1tm(m+1)(m+n—1)



_ (m—1)!(n—1)! _ I'(m)-T'(n)
(m+mn—1)! L(m+n)

4) a BRO<a<f < 1%ilETLTs. o = sin?0 (o<9<g) r5L, do =
2sinfcosfdf T, e ahsb BETEHLE, Esin™! Varbsin™! /B ETEL. £oT
B sin~1\/B 4
/wp_l(l—x)q_ldx—/ sin 20 (1 —sin? )"~ 2sin 6 cos § df
@ sin~1y/a
)

sin=1y/B
=2 / sin??~ 19 cos®=1 0 dp
sin—y/a

YREH. T, a—s 40, B1-00rE, sinl/a — 40, sin_lﬂﬁ%—ofow)’f‘,

8
B = i li P=L(1 — )77 14
(p:9) agﬂw—lffio o L 7) v

sin=1/B
=2 lim lim sin??~1 9 cos®1 0 do
a——+0 5*}170 sinfl\/a

= 2/2 sin??~1 0 cos?471 0 do
0

215%.

27



3.4 TFRPOIH

1. DURTI, KEOmHEEZ S T 5.
(1) MR ERRDARRD o FEIRE z = 0, £2. HIfRZ R TEIRBIIMERKTH 2 Z L ITHERE T,

2 2 2
522/ {3—(2:2—1)(x2—3)}dx:2/ x—$)d:c_2[4 3 _ 13;5} :%,
0 0 3 5} 0 15

(2) HFREEROZRD v Bz = — @iwa.;of

3(3-V5)
4 3 $(3—v5) 9 2 %(3"_‘/‘?’)
[
3 o 2 1(3-v5)
3 3
_2(Vh-1) 2 (VEHL) V5 5VR
3 2 3 2 2 6

(3) HHHREEMRORMHD o PEfEZz =2. ko T

2 8 T T a2 2
S:/ -~ & dr = [4tan™' = — 2| =4tan'1—-1=7—1.
0 X —|—4 2 2 4 0

3\4/53:2 L7, EE R 3EIE ¢ IR L

1 1

3 3 3 [2 s 3v/2

S:2 7$§d$:7 —x2 = —.
Az¢2 \@[5 h 5

%%.x_1®tgnfif HFEZ KD 2 XJEAH « WICBI L TR TH 2 Z L ITHERT 5 &,

1 1 5125 5
5_2/gmx_g/fyﬁ_a{/ﬁ#dnzm[g]2:3g,
0 0

2. KEOWHEZ S T2,
2ma 2 dl’ 27
S:/ yd$:/ y-—dt = / a(l —cost) - a(l — cost) dt
0 0 dt 0

2 2
:a2/ (1—C05t)2dt=a2/ (1 —2cost + cos®t) dt
0 0

(4) tZEETB L, y2:%x3. £oT, y==+
THRFF. & oT,

1 27
[3t —4sint + 5 sin 2t] = 3ma’.
0

2

2T
_a/ (3—4cost+cos2t)dt:a—
2 Jo 2

3. LURTI, KEOHEEZ ST 5.

(1) BFREOK 33 LD, KEZcBlie y B L THRR. Ko T, B—RROH D OMEEE 415
LT,
4

™ 1 x
S = /4 2a? cos 260 df = 4a* [sin%} = 242
2 Jo 2 0

(2) BHRFEOK33 XD, NP E ol y #ICBAL THFE. Ko T, H—RIROHTOHEMEZ 4%
LT,

B 31 1 2
S = /2 a2s11122t9dt9:2a2/2 —(1 —cos4)dfd = a® | 6 — —sindf | = T2
2 Jo ) 4 o 2

28



(3) FRIFEOK33 LD,

5—2/0 a0d9—2 [3 0—48a.

B4. DURTE, ORI Z LT 5.
(1) #REOR 3.3 &b,

2 2w
L= V{a(l —cost)? + (asint)2dt = V2a V1 — costdt
0

0

27 t 21 t t 27
= 2a/ 251n2dt:2a/ sin — dt = 2a | —2cos —
0 2 0 2 21,

= —4a(cos7r — COos 0) = 8a.

2) fla)=va2—a2rBl, f(z)=-—

/_a,/ dr=a _a*%_a[smlz}_a
T P

(3) f(0) =a(l+cosh) &BL &, f(f)=—asing. £oT
f(0)2 + f(6)® = a®>(1 + cos )% + a®sin® 6 = 2a°(1 + cos ) = 4a> cos® g
AZREDOX 3.3 LD, BT WL TR, Ko T

L:2/ 4a200529d0:4a/ cosﬁdﬁzlla QSinﬁ = 8a.
oV 2 , (P 2|,

5. LURTW, “kOKfE V ET 5.
(1) Siik% o B BEA VHECY) - 2MERE S@) L33 ¢,

£oT

(2)  TF=faso o m % a- “fa _ \fcﬁ EHid o HAETOEE hig, EXITT2
DEBID, ) )

o (1 V3 [V3 o, V6

h +<326L> —<2a> . h—?a

EE 6 D A8 ¢ TH 3 EHE & TATATHET 2 OIFE =A% V) - 8 OWiEE, 10084
— L DEFE=AIC R B DT, £ OEH S(x) &

S(x)zf(h;xa>2.

29



£oT

V:/Ohs(w)dx:fcf/oh (1—%>2da:: \/§7a2 {—h (1—x>3]h:ﬂa3.

6. HEMHKONFMELD, ZOWEZV L5

7. DURTR, FEEAORKEzZV 9%,
(1) #ZRFOX33 LD, MEONFMEEZERT 2 &,

@ a T x 2 7Ta2 @ 2 2
V:27r/ {(ea +6_a)} de = — (€E$—|—6_5$—|—2>dl‘
o L2 2 Jo

2 3
=x —2y i|a_7ra 2 -2
—ea’ — —¢e " a 2 = — — 4) .
e e +£L’O 1 (e —e?+4)

(2) flx)=b+Va?—22, gz)=b—Va?2—22Bt, KEOUMELD,
V= 27r/0af(a:)2d:(: — 27r/0ag(x)2 dx
= 2r [ (@) + @)} {f(@) = gla)} o
:27r/a26-2\/a2—a:2dx287rb/a\/a2—x2daz
0 0

= 87b [; (ac a? — x2 + a*sin~! z)} ) (1 3.1.3 D)

2
= 87b - T 212a’b.

(3) HRESOHDK 33 &b,
V:27r/ y?dx.
0

ZZT, v=a(t—sint), y=a(l —cost) BDT, dr =a(l —cost)dt, y> =a*(1 —cost)?. %
72, B0 6 ma FTEL X, tiZ025 7 FTHL. £oT

V= 27r/ a®(1 —cost)? - a(l — cost) dt = 27ra3/ (1 — cost)3dt.
0 0

ZZT
(1 —cost)®=1—3cost + 3cos’t — cos> t
:1—3cost—|—3-1+C082t—COS3t+3COSt
2 4
=2 10 st D cos2t— + cos3t
=3 1 cos 5 cos 1 cos 3t.
Lo T
5 15 3 1 T 5
V = 2na’® gt—Zsint—i—zsith—ﬁsin?)t 0:27ra3-27r:5772a3.

30



EEMRE 3

1. (1) /<f—\;§>2da::/<x—2+i)dmzf—2x+log|x|

(2) /(1—x)%dmz/<x§—x§)dx:ix —%mgz%xﬁ—élx)%

/ 2 + 5 dac/ ! + ! + 5 dx
1—1’2 \/1—;5'2 o 1—=x 1+x \/1—[1;2
= —log|l — x| +1log|l +z| +3sin 'z

1
= log —HE‘ +3sin" 'z
1—=x

(4) Vr+l=teBLlt, =131, dv=313dt. £-C

7 4
/a:\3/x+1da:=/(t3—1)t-3t2dt=3/(t6—t3)dt:3(757—Z)

_ %t3(4t3 C Ty = 2%(96 1)z - 3) VT F L

ol

Tl /a;xg/mda:—/{(x—i—l)—l}\%mdx—/{(a;—i—l) —({L’—i—l)%}dl'

= %(90-1- 1)% — %(964- 1)% = 2%(:1:4— 1)(4z — 3)vz + 1.
2x + 3 A B c

(5) S B,

@t 2@t 242 241 @il
20 +3=A(x+1)>+ Bz +2)(z+ 1)+ C(z +2)
= (A+B)x* + (2A+3B +C)x + (A+ 2B +20).

MHADRBE S22, A+ B=0, 2A+3B+C =2, A+2B+2C = 3. ZI%&fENT,
A=-1, B=1, C=1. £o<T

2043 1 1 1
(x+2)(xz+1)2  z+2 z+1  (z+1)2

EET I TES. XoT

/ 2¢ + 3 d / 1 n 1 n 1 d
€Tr = — X
(x+2)(x+1)2 x+2 x+1  (x+41)2

= —log |z + 2|+ log |z + 1| —

ok

z+1

1 r+1 1

=lo — .

ga:—|—2 r+1
(©) 2® — 2%+ 1 2, 1 2, | 1 42 \ e
—_— =X = X —_ — N
3 —1 3 -1 3\z—-1 z24z+1 ’

31



/w2+1 1 a2 o
- 3\z—1 224z+1

1 1 1 2z +1 1 1

o R e e R ; 2
' T @) ()

3

1 1 1 2 1

:$3+3log\x—1|—610g(a:2+x+1)—\/§tan1\/§<x+2>
1 (x—1)2 1 1 2x+1
="~ + —log 5—— — —=tan~ .
376 %2 a1 B B

(1) 2= X LBV, GR% X 1oWTHIP RT3 ¢,

2 +1 2 +1

vt 4222 -3 (22+3)(22 1)

X+1 1
(X+3)(X-1) 2\X-1 X+3

1 1 N 1
o2 \22—-1 2243

/ 2+ 1 J 1/ 1 N 1 p
—  dr = — Xz
x4 4222 -3 2 2 -1 2243

b, ®ZIZ

1(11 :z:—l+ . _1:1:>
p—— 70 — PR
2\ 2 r+1| 3 V3
11 x1‘+ 1 -1 &
=—log|——|+ —=tan™ —.
1% 21" 2B V3

8) z=et¥&<lk, t=logx, dv=-cldt. XoT

1 1
/x2 logzdr = / (et)gt‘etdt = /te?’tdt =t (363t> — geBtdt

t 1 3
e %(?ﬂog:v —1).

3 9
3 3 1 3 1
Gill)Z /a;QIngdm:glogm—/z-xdx:az))logx—?)/ﬁdx
3 3 3
:%logzx—%:%@logaj—l).

9) /ezsinajd:v:exsinx—/e:”cos:vdx:e$sin$—ezcosa:—/ewsinxdx X0,

x
. e .
/exsmxdx = E(smx —cosx).

(10) 22=t¥rBLL, 2zdr=dt. £oT

/5636_9&261.% = ;/te_tdt = % {t (=) - / (=) dt}
1

2

(IL‘2 + 1) et

-t -t
= (te e)— 5

2

32



(11) logz=t B, z=¢, de=eldt. £oT

dx et 1 1
= dt= [t 3dt=——t"2=—-— " .
/m(logm)?’ /et-t?’ / 2 2(log x)?

1

d p _ 1 _
HIfE. /x(logz‘)?’:/(bgm (log x) 3d:c:—5(logw) 2:—2

(logz)?”
t -
(12) Ve +1=t2BLL, e +1=1t% 2dx=tdt. £-7T, dx:mdt. Wz AT
o t2 1

1 1 1
= 1 —_— U —
[ies (F-m) e
1
:t+§(log|t—1|—log|t+1|)

t—l—ll
= —lo
5 108

t+1

t—l‘

Ve 41 -1
Ve +1+1

1 e2r +1—1)?
= 62‘x—|—1+210g( 621 )

=veX +1+log(vVerr+1-1)—x.

(13) sinlz=t&BL L, r=sint (—

1
= e2x+1+§log

<t< %), dr = costdt. £»oT

/(sin_1$)2dx:/tQCostdt:tZSint—2/tsintdt
:t2sint+2tcost—2/costdt

= t?sint + 2t/ 1 —sin?t — 2sint
= (sirf1 a:)2 +2v1 —22sin" 'z — 22.

(14) Vz—-1=teBLt, x=t2+1, dov=2tdt. £»>T

/ dx _/ 2t dt_/(2t+1)—1dt
r4+vVr—1 ) 2+t+1 2 4+t+1

_/ 2t + 1 ot / dt
= 2t 2
t24+t4+1 (t+%)2+<ﬁ)

2 2
=log(t*+t+1) — —=tan~ ! — <t+ )
V3 V3

2
=log(t? +t+1) — — tan

V3 V3
:log(x+\/x—1)

33



(15) logz =t Bk, i—x:dt. xoT

in (1
/Sm(ng)dx:/gintdt:—costz—COS(l()gl’)-

x
. / W dx = /(log x)’sin (log x) dx = — cos (log x).

z t2 2t

1 =t =———, de = ———— dt. T
(16) (oo =teBRY, o= g do= gy dt. &2
t2—1 2t2 dt
d = — dt = -2 | ——
/ ! NGESE /t2—1
1 1
= — —— — —— |dt=loglt+1| —logl|t —1
/(H Fp ) de=loglt 1]~ logt ~ 1

Tl‘i‘l

€T
_1 *
t—1| % =
z—1

(17) x =+/2tant (—5<t<—> tBLle,

V2

cos? t

34\@

5 5
dt, (2°+2)2 = (2tan’t +2)> =4v2 (1 +tan’t)> = ol

dr =

Lo T

2 t 2 1
/(:Csdac:/%an2 cos’t V2 dt:/tathcos?’tdt

22 +2)3 42 cos?t 2

1 1
= 2/sin2tcostdt: Esin?’t

3
1 tan? ¢ 2 1 x2 2
6 \tan?t+1 6 \22+2)

(18) x =sint (—£<t<1> B, de=costdt. £oT

[M][eV)

2 2
d t t dt
[t et et [ a
(1—22)3 (1—sin2¢)3 cos® t cost
dt 1 1+ tan?t
ZT, tant=y B & =d = . £oT
< k=Y <L, os2t Y Costt cos?t ”
dt y3 tan3t
= [ (1+y*)dy=y+ % =tant :
/cos4t /( Ty dy=y+ 3 ant+ 3
X, cos?t=1—sin?t=1—22%, cost > 0%DT, cost =+v1—22. ko7, tant = — .
_ - V1 — 22
Wz
dx tan3t  2(3 — 222)
————— =tant + = .
(1—a2)2 3 3(1—a2)2

34



(19) Vi+z+z?=t—ztBLlL,

2 -1 2 +t+1 2+t+1 —t2 42t +2

2t+1° (2t +1)2 2t+1 7 2t + 1
Lo T
/ dx B 2t + 1 2t +1 2(t2+t+1)dt
l—aWltaot+a2 J —2+20+2 24+t+1 (2 +1)
dt dt
:—2/dt:—2/dt
2 — 2t — 2 (t—1)2-3
1 t—1—+/3
=-2- lo i 8
23 Cli— 143 (w8)
1 t—14+/3 1 t+Vi+ar+a22—1+3
= (0] ——| = —= 10 .
V3 gt—l—\/g V3 gx+\/1+m+:v2—1—

(20) Vitri—= )@+l = Mx+1;b M;ji—tt£<t

212 + 1
N Yy

t2+1

, d 7dt
t2+1 v (12 +1)?

LoT

2+ 1 6t dt . 4 jz+1
. dt=2 | —— =2t t=2¢t .
/m /5 2+ 1) [ =2 Ve

2—x 2—x
b,
r+1 +1

g, V2+ax—a2=/2-2)(z+1)=(z+1) =trBlL,

2 -1 2t 4t
rT=————, V2+zx—2%2= dr = ———dt.

t2+1 2+1’ (12 +1)2

ko T

/ /t2+1 —4t dt__2/ dt
\/2+x—x2 #B+12" 241

= 2tan" 't = —2tan"'

dx
|| A . =
A /\/2+x—m2 /\/(3)2_
(21) mmgztzx<&

2 1—¢? 149 3— ¢
= — = —F COST = —>.
1+ ¢2 1+t% 1+12

d 2
/ i :/1+t. 2 dt:_Q/dt
14+ 2coszx 3—12 1+41¢2 t2 -3

35

EoT




‘/<t+vﬁ t—i@)dt

(log|t+ V3| —log |t — \/§|)

t++3 tan%-i—\/g
gt—\/§ tan%—\/g'

1

= 0
3 g

Il
5 -

2. n#0,123%. BoETEZHVTEIRETS L,
I, = /sin"md:c = /sm “lasingdr = — /sinn_1 z(cosz) dx

= —sin" tzcosz+ (n—1) / sin" 2 z cos? z dx

= —sin" tzcosz+ (n—1) / sin" 2 (1 — sin® z) dx

= —sin" tzcosz + (n — 1) /sin”_zxdx —(n—1) /sin”xd:p

= —sin" tacosz 4 (n— 1), o — (n— 1),
75, KoT, Mtk

I, = % {~(sinz)" teosz+ (n—1)I,—a} (n#0,1) (%)

2155.
n=10D¥ X,
I :/sinxdx: —Ccos .

—7i, ) Tn=1tBLL,
—{ sinz) cosx+(1—1)l,1}:—cosx.

koT, (NEn=10LEEDD. LLEXD, WHER (1) 120 LBAOFTATORE n TRD
DASN
R, (F)iZn=24%2RAT2L,

1 1 1 . 3
I, = 5 sin x cos x + EIO’ I, = 7 sin® z cos = + ZIQ.

Ioz/(sinx)odx:/da::x.

1 3 1
/sin4mdfv =1y = -1 sin® z cos z + i <—251nxcosx—|— g)

X5, Iy DEFEELD,

MEXD,

=3 {—QSin3xcosx —3sinxcosz:+3x}

1 3
.. 3 .
= ——SIN"ZCOST — —SINTCOST + —X.
4 8 8

7, (M in=2%RATZL,

1 cosz 3
[ o= —  —— +—T 4.
2 2 sindx o 4

36



X5, I, DEFEID,

1 1
[ o= [ ——dx=— .
2 / sin? z o tanx

Lo T
dzx 2 1 cosx cosx 2
/sin4:1: R < 2 sind 2) 3sin®z  3tanz
cosx . 9
:—m(l+2sln Jf)
“ logz + 1 1 ¢
3. (1) / & dx = [(logx—i—l)Q] =—09-1)=4.
1 xT 2 1 2

(2) Vet+l=teBl, o+1=1> do=2tdt. £7z, 230051 ETH X, tiX1H5
V2 ETHEIK. XoT

1 V2 V2
/ :U\/x—l—ld:):—/ (t2—1)-t-(2tdt)—2/ (t* —t%) at
0 1 1

“2[5-5] - a3 (v
:%(H\@).
lfE. /a:\/mdx:/{(x—l—l)—l}\/mdx:/{(x—i-l)g—(x—i—l)%}da:
2 5 2 3
= 2@+ Di-S@+ Dl
XoT
/le\/:mdm:[i(a:+l)g—z(:n+1)g]::&5/§—4\;§—§+§

:%<1+\/§>.

(B) Verl=t¥eBlY, o+1=¢t* de=2tdt. £/, 20051 FTEHLE, t X105
V2 ETHEIK. XoT

1,2 ﬁ(tQ—l)Q vz )
dx:/ -2tdt:2/ " —2t"41)dt
/0v$+1 1 t 1 ( )
V2
52
=2 — -4+t
50,

%(4@—1)-%(2\/5—1)+2(x/§—1)
:%(7[—8).

2 [+ 1)2-2@+1)+1
GillyZ / x+1dx—/ NCEST dx

:/{(x+1)3—2(x+1)5+(:c+1)—

D=

}pdeo

3
2

N

:3(x+1)3—%(x+1) +2(z + 1)2.

5

37



kb

1

/01 L [2(“1)2‘§<$+1)3+2(x+1)%]

Vo +1 5 0
8vV2 8V2 2 4
=" T4 o/o - 4+ = 2
5 3 +2v2 5+3
14v2 16 2
_ Ve D2 (s )
15 15 15(7\[ 8

(4) /OQxﬂdx:—;/02(4—x2)’(4—x2)5dx:—2 [3(4—952)3] =3

5) /1 dx _/1 dx _[2 tan12x+1]1
2241 9 2= | /3
0 T¢+ T+ 0 (z+ 1) +<§) V3 e

-2 (t V3 — tan~! ;g) 2 (Zony v

2 dz 1 [?
(6) /1 \/x+1—\/a:—1:2/1 (\/x—i—l—i—\/x—l)dai

w

2 |3 .

(7) z=tanf Bk, dx:%. 72, 20056 1 FTHL & &, 9632075)6% ¥ CHj
. &oT

1 2 ™ 2 ™

/0 (952x+1)gd$:/04 (tazggfly-Coizaz/o4sin2960s20d9.

PRk 1 1 1 46 1

sin2060529:zsin22ﬁzz'%:§(l—cos40)
£,

L g2 1 (7 1 1 F
== (1—cos4f)db = = |6 — —sin4f| = .
/0 @2+1)3 " 8/0 (I = cos 40) 8[ ik ]0 32

22 (z2+1)—1 1 1 g \ \
MR e D C @R @iy LAEemTE a0,

Z Z°TC,
/ dx x +/ 222 J x +2/(1’2—|—1)—1d
= r = —————dx
?2+1  22+1 (22 +1)2 2 +1 (22 +1)2
x dx dx
- 4o = _ _of = _
x2+1+ /:v2+1 /(x2+1)2
i)

/ dz 1 z +/ dz 1 x + tan-!
—— = — | — —_— == —— an” x| .
(x241)2 2 \a?2+1 2?2 +1 2 \z22+1

38



Ed

de x 42 B x (22 +1) -1
/(x2—|—1)2_(x2+1)2+/(x2+1)3dx—(x2—|-1)2+4/(wQ—i-l)?’dx

x dx dx
- o e

i)
/ dx _l T +3/ dx
(z2+1) 4 | (22 +1)2 (22 +1)?
S R -
T a1 T \azer )
W2
/ v d l + tan~! v 5 +tan~!
@r1 T2\ T ) T @2y s \a e T
—l +tan" 'z <
S8 \z2+1 4(x2 +1)2
£oT

8) Val+z+l=t—axtBLlL,
-1 2 1 2(t? 1
t Ny R A M Ui A A R R

r=—",
2+ 1 2 + 1 (2t + 1)2

7, 2 DB1IH2FTEHCEE, t131+V305 2+ VT ETHIK. koT

/2 da _/2+ﬁ 1 2(t2 +t +1) g
L avalra+l iy o1 Ptrl (24 1)
20+1  2t+1
2“!‘\/? 2 t—l 2“!‘\/?
e LHVT VB

(0] O .
83 VT a4 3

(9) logz =t BB,
<. 22T, I::/ cos
1

1 1 1
I:/ el costdt = {et sint] —/ et sint dt
0 0 0

— esinl — { {et(fcost)}; - /01 ¢t (= cost) dt}

=e(sinl+cosl)—1—1.

=dt, v=¢'. T2, 2105 e FTTHLEE, tIZ0251%FT

&

—~

logz)dr £ B &,

39



e 1
WZIZ, I=—(sinl+cosl)— 5

A ORI 5
/cos(log x)dx = zcos(logx) + /sin(log x)dx

[\

= z cos(log x) + xsin(log z) — /cos(log x)dx.

/cos(log x)dr = %{cos(log z) + sin(log z) }.

e

¢ 1
/ cos(logx) dx = [;C {cos(log z) + sin(log :1:)}] = g(cos 1+sinl) — 5
1 1

3 3
9. 1 T 1 x
(10) /x tan™ xdr = 3 tan” " x 3 /x2 1 dx

23
fgtan x—— x2+1 dzx

?tan x—g—k log(a: +1).

Lo T
1 3 2 1 1 1
/0 X tan~ zdr = [ﬂ;tanlx—gg+610g(932+1)}0:17;+6(10g2—1)
T . 2t 2dt . T X
(11) tan 12_t(\.)_£< E, Slnx:m, dx:m. if:, xﬁ)oﬁ)63i1§b<(\:%, t
05 FTHIK. XoT
V3
5 da 51 P At
1+sinz i T2 t+1)2
0 +sinx 0 1+1+t2 + o (t+1)
1
1 V3
AL
t+1],
B /3@_/31—smmdx_ tanx — =v3-1
o l+sinz J; cos?zx cosx |,

(12) HPMEITELD,

L 0. 1% A
e cosxrdr = [:c smx} -2 zsinx dx
0 0 0

72 2
:4—2{[1‘(—COSZL')]O —|—/0 cosxdw}

Wl

(13) ®ROFEDTELD,

/ dz / 222 P +2/<ﬁ**”_3dx
22+ 3 x2+3 (z2+3)27" 2243 (22 + 3)?

40



_fﬂ+2/dl‘_6/d$
2243 243 (x2 4 3)%
/ dx _i T +/ dx _

(z2+3)2 6 \22+3 2+3)

3 dx 1 T 1 1z 3 V3 1

ﬁ: —_— 27+7tan — :777'—'-7

o (z2+3) 6 \22+3 3 VvV3)l, 545 24
2t 2 2(2t% + 5t + 2)

T . .
(14) tanE:tt£<2, smx:m, da::mdt, 4+ 5sinx = o

7, x7b3‘07b>fo%i“6§b< YE L0251 ETH, ko

/5 da _/1 dt _1/1 2 L
o 4+5bsinz  Jy 224+5t+2 3 Jo \2t+1 t+2

1 1\1! 1 |

= —|log(t+=)| = =|log(t+2)| = =1log2.
g llos (0o )], g s 2] = gee
2

1 cos?x cos® x

15 =t eBLL, sinzde = —dt, = = -
(15) cosx < Sm L aw 3+ tan?x 3cos?x +sinx 2cos?z +1

Lo T

Cﬁ‘r—t

<x+1tan1fﬂ>
243 3 Vv3/)

ES

2
A PBOBB T ETH L E, mm%%g&@b« EoT

22 +1°
™ 1 1
3 sinx 2 2 §t2+%—7
/ 3+tan2xdx:_/ 2t2+1dt:_/ TE
0 1 0

1 édt+1/% dt
2/ 4 i 2+3

o tpgE L WAL
= 2{7&L+4[\/§tan \@tL
1 V2 41 .
—4+4<tan W*tan \/5)
4. (1) f@)= 11+ [0, 1] CEERO TR AR £ o>T, KARMARED,
X

=1

1 « 1 1 & 1 Ly
T _:nmzz/ ’
n%oo\/ﬁizl n-+1 n—oo N /1_|_L 0 1+=x
n
1
:[2\/1+x}022<\/§—1>.

(2) f(x)=2%1%[0,1] THEHERDOTHEDAEE. Lo T, RaKREARXLD,

12 1 R |
lim ZQn:/ 2% dx = = .
n—oo n 0 log2], log2
iy

=0

3) f(z) = VI— 22 1 [0,1] CEHEROTHNTRE. £oT, KARMARED,

n

, n? — i2 1 < i2 ! 5
nILH;oZ Z; 1—:/0 V1—zx?dr

— = lim —
. n2 n—o00 1 “4 n2
=1 %
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@ som{ (10 5) (14 5) o (1 2)) enc,
log S, :;{log<1+:;>+10g<1+f;>+---+log<1+;i>}
e (145)
=1
22T, f(z)=log(l+ 2?)1X[0,1] CHEfERDOTHEITIEE. Lo,

lim log S, = lim — Zlog (1 + 12> = / log(1 + %) dz

1
= [:r:log(l—i—:nQ) —23:+2tan_1:n}0 :10g2—2+g.

K6 85 VA WENUN

WA
. . — U I _
lim S, = lim %85 = lo82-2+% — 932,

n—oo n—o0

5. (1) BIEEEELD,
1

sin mx cosnz = E{sin(m + n)z + sin(m — n)z}.

em#AnDEL E:
21 1 27
/ sin mx cosnzx dx = B {sin(m + n)z + sin(m — n)z} dx
0 0
1 1 1 2m
=— |- cos(m +n)x — cos(m —n)x
2 m-+n m—n 0
e m=nDE X:
27 1 27 1 1 2
/ sinmx cosnx dx = / sin2mx dr = — | ——— cos2mx =0.
0 2 0 2 2m 0

(2) hEEE LD,

1
sinmz sin nx = 5{— cos(m + n)x + cos(m — n)z}

1
COS ML COSNT = E{cos(m + n)x + cos(m — n)x}.
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e m#nDL E:

27
/ sinma sinnz dr = /{—cosm+n)x+cos( —n)z}dr
0

2

1 1 1 o
=— |- sin(m + n)z + sin(m—n)z| =0.

2 m-+n m-—n 0

27 2m
/ cosma:cosna:d:cz; {cos(m + n)z + cos(m — n)z} dz
0 0
1[ 1 1 o
= sin(m + n)z + sin(m—n)z| =0
2 lm+n m-—n 0
em=nD& X
2 1 2 1 1 2m
/ sinma:sinn:cdx:/ (—cos2mx +1)der = — | ———sin2mx + = .
0 2 0 2 2m 0
2 1 2 1 1 2m
/ cosm:ncosnxdx:/ (cos2mx +1)de = — | —sin2mz+x| =rm.
0 2 0 2 2m 0
6. (1) WHBAELD,
I(m,n) = |— ! ™1 — 2)" ! 1+ o /lxml(l z)" da
’ n+1 0 n+1 0
m
= I(m-—1 1).
n+1 (m—1n+1)
(2) (1) Zz#LELHWS L,
I(m,n) Im—tnt1)=—"M=D 00949
m,n) = m—1,n = m—2,n
n+1 (n+1)(n+2)
m(m—1)---2
= Il,n+m-—1
m+1)(n+2)---(n+m-—1) ( )
m!
= I(1l,n+m—1).
m+1)(n+2)---(n+m-—1) ( )
ZZT
1
I(IL,n+m—1)= /m z)" L dy
0
1 n+m n+m
n+m 0 n+m
— _x)n-i-m—}—l
n+m n+m—|—1 0
_(n+m)(n—i—m—|—1)
2DT,
|
I(m,n) = e I(L,n+m—1)

m+1)(n+2)---(n+m-—1)
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m! 1
m+1)n+2) - (n+m—-1 (n+m)(n+m+1)

m! m!n!
T D)nt2)  (ntmt1)  (miat Dl

7. WOMSEORATHED, M(c) & (a,b] THOTRET,

M'(z) = —

(x —a)?

ERIC 2 € (a,b] ZEE. OO FINEDEH KD, c€ (a,z) BFIELT,

/ " ()t = f(e)(x — a)

Lo T,

218%. EicbBunT,
o flz) HWRFEHFRIMNL 512 f(2) > f(¢). £oT M (z)>0.
o f(x) PEEBHEFRD 72513 f(x) < f(c). ¥»TM'(z) <O0.
LILEXD, M(z) X (a,b] THREHFRM (WD) TH 5.

8. z=nm—-teBLE, dv=—dt. ¥/, 20O 7 ETHLE, tidnohs0FTHIL.
XoT

T 0 T
/0 xf(smx)dx:/w (w—t)f(sm(w—t))(—dt):/o (7 — ) f(sint) dt

:77/0 f(sint)dt—/o tf(sint) dt
:W/ﬂf(sinar)dx—/ﬂaﬁf(sinw)dx
0 0

| wtina)de =5 [ fsina) d

9. TRTDz€[a,b] Tf2)=0DL X, a2V LYDRERDELDAHLD 0 72D T
D. Ko TUURTIE, [0, DD &d 1 /KT f(z) DMEIZ 0 TRERVWEIRETS. 2O X,

EH3.6D (4) &b
b
/ f(z)%dz >0
725,

XC, tiFFERE TS ZorE, EED 2 € [a,b] ITXLT,

0= {tf(2) +g(2)}* = f(2)* +2f (x)g(x)t + g()?
2T, W%z z TarbbETHEITIL,

t2/f dm+2t/f dm+/ g(x)dz >0
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5. EREFTRTOEK I L TR ILDODT,

Dja= ( / b f(:v)g(ﬂf)drr>2 -/ ' flayde / @) <0

b, YavlYyorEXEES.
10. FEDz€[0,1]IHLTIS1+2P <1 +22 RDT,

L < L <
Vitaz = JI+aP ~

P 2
275, LORERICT = L ERATBL, 0< (;) - <;) I,

1 1
< <1
Ji+(3)? 1+ ()

Thbs. koT, EH36D (4) &),

/1 dx /1 dx ‘/1
< < dx
0 V1+ a2 0o V1+aP 0

Y7257, - 1
A ¢Tix2=[bgkw%v§2+1uozkg(1+v6)
BRDT, RINEAEFEALRS.
H-(Dqﬂw=zﬁ%ﬁwuanfﬁﬁa@@,
1
/0 Jliiaﬂdx:/fgll%/oﬁ 1:5—:52 dv=lm [—ﬂ]j
:ﬁgrlrio (1_ W) =L

) ﬂ@:dijiﬁ}LDfﬁﬁ&@f,

1 B
/1 /1
/ —1—1‘de lim +xdx.
-1 1—z B—1-0 -1 l1—=z
4

1+ 2 -1 t
T By, am o dr =
& r=a T my

1+ 42 t+1)-1
/Vl—xdx /kﬂ+1yd L/ CESE
dt dt
/?2+1 /kﬂ+1ﬁ
2t
t2+1

1
= 2tan"* +x—\/1—x2.
T

Z 2T,

dt. £»oT

1—=x

=4tan" 't —
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B
1
/ 1+xdx: lim [2tan 1+x—\/1—x2]

1 V1l-xz B—1-0

= lim [2tan! Jrﬁ—\/l—ﬂ?):z.g:n.

B—1-0 1-p

COST sm T

(3) fl@)= 1Z (0, 7] THER DT,

T
. T (cosx sinx
= - dzx
a——+0 a x X

cosS T smx
T (sinz\’ sinz]”
= lim < > dz = lim [ ]
a—+0 a xX a——+0 X a

~
IS
8
|
B

4) flz)= l‘i’ff” 1 (0, 1] THEAR DT,

T,

1
/ngdm—Qflogm—/Zf d:z:—2f10gz—2/\df—2flogx—4\f

f
THb. £o7T,

1
I = lim [Qﬁlogx - 4\/5}
a—+0 oY
= lim (-4 -2Valoga+ 4v/a)

a—+0
=—-4-2 lim aloga
a—+0
DEXILDEMED,
lim Valoga = lim 22 — | T oy Ja =0
aLI}’lF e aLHiO a -3 _aLHJ}O _%a—% N ainio «=
DT, I=—-4v75.
1 .
(5) f(z) = ———=1%(0,3) TEHLRDT,
z(3—x)

/03%:/01%*/13%'

T, Tt (0<z<3) rBlL,
3—=x
3t2 6t
Terr YT e JaGoo 3—x 3t2
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o T

6t dt T
dt=2 | —— =2tan 't = 2tan" " )
)2 /t2+1 o R Ve

/\/7_95 / 3t2 t2+1

W ZIZ
1

/01\/3% ‘H+0/ \/7—1: = o,

1 1
= lim 2 (tan1 —— —tan~! a > = 2tan ' —.
a—+0 \/§ 33—« 2
Eil= 3
B B B
/ Y L S [2 tan—t /=2
1 Ve(B—xz) B=23-0J1 Jx(3—x) B30 3—z|y

MEXD,
—2tan1+7r—2tan1\2 =.

/3 dx
0 Vz(3—1x)
cos T T
6) f(z)= i3 (0, 7} THEER DT,
©) fa) = o= i (0.5 wt
3 CcosT 2 cosx 3
dr = lim dr = lim [2\/smx}
/0 Vsinx a—=+0 J,, +/sinx a—+0
— lim 2 (1—\/sina> — 9.

a—+0

(7) HEHED % 2 MR D IREI,
/9026_317 dr = —x%e ™ + 2/l‘€_$ dr = —2%e ™ — 2xe % 4+ 2 / e Tdx

—(2? 42z +2)e®

f(x) = 227" 1% [0, 00) THEMEHR DT,
oo B
/ z?e % dz = lim z?e % dr = lim {f(xZ +2x+2)e” "
0 ﬁ—)oo 0 ,3—)00

= lim {2 — (B2t 28+ 2)e—ﬂ} =2,

B—00

! 13 (—o0, 00) THifEL DT,

8 - _ -
8) fl@) =170
/°° dzx _/0 dz +/OO dzx
olda?  J_o1+22  J, 1422

THb. ZIZT

o] d B d B
/ il 5 = lim / Y _ lim [tam_1 x} = lim tan™!' 8 = ul
o 1+a2  poe 0 foo 2




O dx i O dx ) 1 10 : 1 ™
—— = lim — = lim {tan :c} =— lim tan o= —.
o 1+ a——cc J, 1+ a——0c0 a a——oo 2

*  dx T
—00

+ 7
— =
2

22

@+ D)(a? +4)

9) f(z)= 1% [0, 00) THEHEIR DT,

/OO o dr = tm [ v d
o @ N@E+A) T oy @ D@2

(
(
A

x? _Ax—i—B Cx+ D
(:v2+1)(x2—|—4)_ 241 x2 44

rBL,
=(A+C)2®*+ (B+D)a* + (4A+ C)x +4B + D.

IO EE T2, A+C =0, B+D=1, 4A+C =0, 4B+D =0. £>T, A=C =0,

1 4
B=——, D=—. ®ZIZ
3 3 o)

/°° z? do — 1 1/5 L S O
= lilm — —

o (@241)(22+4) T3 0 2241 22+4)

]ﬁ

0

[— tan 'z + 2tan~?

NTReY | 8

(— tan™! B+ 2tan~!

OO‘»—!
/~

Y 7 T
S 2,7>:7_
272 9) 7%

BE. 22 =X LBVC, SREMITRAHT B,

? _ X 1 4 1\ 1 4 1
(2+ 1) (22 +4) (X +1D)(X+4) 3\ X+4 X+1) 3\22+4 22+1)°

(10) e*=teBLL, efde=dt. £oT

dx
/ew+4e—x+5_/t+ +5 t / +5t—|—4

/ o[t
- t+1 t+4 &1t 14

| e +1
:—o
3 B g
1
ZZT S —— 0 THE DT
, f(z) er+4e—r+5& [0, 00) TR ,
o0 dz B dz . 1 ex—|—16
" — lim — = — lim |—log
0 €f+deT+5  Booofy ef+4de T +5  Booo | 3 er+4],
11. | eP 41 | 2 1l 2
= — lim |{lo — | = ——log —
3 4o \ %8 B g 5 3 9%
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21 241
(11) 24V rl=teHy, m:t% ,dx:%dt. Yo

/ dz 1 t2+1 /t2+1
(z 4+ Va2 +1)2 t2

1 -2, ,—4 1 13
=— [ (¢ tHdt=— (-t - —t
g [ reha— g (<r- g
1

1 1
_§'x+\/x2—|—1_§‘(x—|—\/x2+1)3'

1

“eT @ = e

%[0, 00) TR DT,

/ooo(ﬂc+\/d:;7 BHOO/ x+\/$27)

B
1 1
lim -
B%OO[ x—l—\/a;Q 3 ($+\/$2+1)3:|0

1 1 1 1
- . _*_7_|_7
—> { 52 3 (54_ /52+1)3 2 6}
_2
3
4
(12) f(x):(x— 332—1) 13 [1, 00) THEEAR DT,
o0 4 B 4
/1 (x— x2—1> d:z::ﬁli_{go : (z— :1:2—1) dx.

- —— t2+1 t2—1

[am vy ae [ 550 / =3 (5-5)
:%(x— x2—1) —E(x— 932—1)3.

12. (1) f(z) = 2P tlogx X (0,1] THEAEL DT,

1 1
/ 2P ogzdr = lim / 2P~ og x dx
0 «

a—+0
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Ths. ZIT, MoHEPELD,
P 1 D 1
/a:pllogxdx: :E—loga:— m——dm— x—logaj— /xplda:
p px p p

4 1
- logz — —aP.
p

Lo T,

1 1 1 1
I= / 2P 1 logzdr = lim [:cp log z — 2xp}
0 a—=+0 | p p

«

1 1 1 1 1
— 1 P — P = _ — P
aligo( 2 pa loga+p2a> 2 alggooz log a.
B XILOEMED,
logar 1 .
lim a’loga = lim = lim —2—=—— lim o =0
a—+0 a—+0 o P a—+0 —pa~ P~ 1 p a—+0
1
ZDT, I= —— 5.
p
]‘ b=
(2) f(x)= X (a,b) TEAEZDT,
(b—x)(x—a)
e e N e =
= lim
a V(b—z)(r—a) a0 ﬂ—>b 0 b—z)(r—a)
b—=x
THb. ZIT, _a:tk£<8,
at®> +b b—a 2(b—a)t
s e R A e dw__i(t2+l) dt
7% DT,
t/ dz t2+1 2(b —aﬁdt
\/(b—fc)(:r—a /b—x —a)t (24 1)2
T —a
:—2/ = —2tan" 't = —2tan~! b—x.
2+1 T —a
2155, o7,
B
b —_—
/ de = lim lim |—2tan~! b-z
a (b — x)(w — a) a—a—0 ﬁ—>b—0 r—a o
= lim 2tan~! b—a_ lim 2tan~! ﬂ:m
a—a—0 a—a p—b—0 6 —a
]‘ b=
. f(x) = X (a,b) TEFEZDT,

(b—x)(x—a)

’ da [
L Vo —2)(z—a) A ¢<b;a)2_(x_a;b>z



= lim lim dv

B
() ()

o B
= lim ( lim [sin1 W} )
a—a—0 \ B=b—0 b—a

«

28 — b 200 — b

= lim sin! p-lath (a+b) — lim sin~t 22T (a+b)
B—b—0 b—a a—a—0 b—a

_ T

= g =™

(3) f(O)=1-2rcosf+r2tBLL,
f(0) =sin?0 + cos® 0 — 2r cos @ + 2 = sin® 6 + (r — cosh)?

DT, f()=0 < sin=0DDr=cos. TOLE, r=cosf=+1R%bh, -1<r<l1

RT3, £oT,
1 1

f(6) T 1—2rcosf + 12
1[0, 2] CEFIRDT, MARIRETDHS. £/, f(n—0)=f(n+0)%DT, 1/f(0)1F6=r1Z
BI L TRFR. W ZIZ,

A N /W d
o fO " Jo f(O) T Jo 1—2rcosf+r?
e 0 . 2dt 1—¢t2 i
b, ZZT, tan;zt (—mr<f<m) B, dQZm, COSHZWZ,CO)“C,

/ do _2/ dt B 2 / dt
1—2rcosf+r2 A+r)22+(1-7)2 (147)2 t2—|—(17” 2

Tr
2 (L)t 2 (L4 7)tan$
1 —7r2 an 1—r 1— 12 an 1—r

5. XoT, 0<B<aZ2ilidEED LIIHNLT, 0230006 38 FTECEE, tiZ025

mmgifﬁ<@@,%@ﬁﬁ&;m
A do 2 (147 tang g 2 L (I+7) tang
19 7 = 5 tan = 2tan =
o 1—2pcost+p 1—r 1—r o 1—7r 1—7r
2185, @RI, OB FOHEAEHED,
p do 4 1 tan 2
I =2 lim = lim tan_lw
B=m—0Jy 1—2rcos@+712 1—1r2p857-0 1—7r
4 21

-

13. (1) 0<zx< T ov %, 0<sinz <1. o7, sin?lz <sin®x <sin? 1z, ®XIC,
EH 3.6 D (4) &b, (1) DARERDH D LD,
(2) #l328 ZHNT, (1) DAEXREEEHET L,

Qe (2n) 1-3-----(2n—1)
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725, FROITXRTHIHEIC

BB Y, 2 DFREREG3.
(3) (2) DFEAXZEET S L,

2n T

< <1
2n +1 1 2.4....-(2n) \?
n\1-3--(2n-1)
v73. koT, noocobFahr, 2 ,1xb,
2n +1

—liml 2.4....-(2n) \?
TS n 18- (2n—1)

218%. WZIZ,

1 2.4.....(9 1 {9.4..... 21)12 9220 (11)2
V7= lim —— (2n) oy LA (LU0} I )
n—oo\/nl-3---- (2n—1) n—oo4/n (2n)! n—oo \/n (2n)!

14. DURTIE, ko 2HfEE S THRT.
(1) 2ty =sinz & y=cos2z DO < 2 < 7 TORRD x FBIEFEIX z = %,

DOXMEL D,
S = 2{/6(c052m—sinx) d:v+/2(sinx—0052:1:) dx}
0 i

sin 2x sin 2x
=2 5 +cosx| + |—cosx—
0

2
(2) 2 y=22 Vo + =200z S 4 TOXKRD zFEFIZz=1. XkoT
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@l
INIE]

o3

:2{(2\/3—1>+i\/§)=3\/§—2.

S:/Ol{(Q—\/:E)g—mQ}dx:/ol(4—4\/5—1—1’—952)(1:17

8 5 22 231! s 1 1 3
=4 — 22 4+ — — — .
3 2 3],

(3) 2Ry =42 & 22 =4y ORED 2 PEEIZ 2 = 0,4. ko T

(4) BEABEBFRADPRTHIRE o DR ED o BIEERDZ72012, y=2—-t-1>=0r B
¥, t=-21. ThErz=2t+11XRALT, 2=-3,3%18%. c=2t+1, y=2—t—t> 72
DT, de =2dt TH5. Fiz, 2D 3053 FTHEE, tiZ-220561FTHLIDT,

’ ' 2 87
—3 ")) 2 3 .
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(5) z=t, y=t3RDT, dv=2tdt. F7z, 2HB0H»H1ETHLE, tH0H»5 1 FTHHL.
EoT, MEOXMHIELD

1 1 1 t5 1 4
S:2/3Mm:2/t3ﬂuh:4/‘#ﬁ:4{}::.
0 0 0 5]y O

(6) HHERY 2 Y DOARAEE (£1,0), vyl DR A (0,+£1) THB. 2 =cos’t, y =sin®t 2D
T, dv=3cos?t(—sint)dt = —3sintcos’tdt. £7z, 230051 FTHL & &, Hi%?ﬁ”’oo
FTCHEIC. £oT, MEORIMELD,

™

1 0
5—4/ yd:):—4/ sin?’t(—?)sintcos?’t)dt—12/2 sin? t cos? t dt
0

g 0
5, P
=12 / sin tdt—/ sin” t dt
0 0
3 1 5 3 1 =
— 1. . _ 2. 2. - . = 13.2.8 DI
{4 2 2 6 4 2 2} (WJ?) 8 L\ﬁ)
s
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15. LUNTIE, R 2MEkEEZ S TET.
(1) 2sin?f =1 —cos20 DT,

3 3T 3T
e T in20 1%
S—/4(2sin02)d9—/4(1—00829)d9—{H—Sm ] SRS
2 Jx o™ 2 x 2
4 4 4
sin?f 1 —cos?0 1
2) tan®6 = = = —1%0DT
(2) tan cos2 0 cos? 6 cos? 6 * ’
1[5 1[5 1 1 51
S:/dmﬁew::/3(2—1>w::hmﬂ—erzz—”.
2 Jz 2 Jz \cos®0 2 = V3 12
1 20
(3) (1+Cos€)2:1+2c089+c0529:1+2cos€++€iiﬁ®f“,

1 [2 1 [ 1 2
S:/2(1+0089)2d9:/2 <1+200$0—|—+0089> do
2 Jo 2 Jo 2

0+2sinf+ ——2—| =—-n+1.
+ 2sin b + 5 87T—|—

+ sin 26 g 3
2

0

16. LUIRTIE, ko z2dhiffoRE X% L TH7.

(1) z=at? y=2atRDT, o' =2at, y =2a. £>7C, (2')2+(v')? = 4a*t>+4a® = 4a*(1+t?).
Wz

1 1
L:/ \/4a2(1+t2)dt:2a/ V2 +1dt
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1 1
:2a{2@vﬂ+1+bgﬁ+Vﬁ+1D] (#13.1.6 (1) D)
0
:a{\/§+log(1+\/§>}.
1 o1
(2) xztcosT, y:tsm?iﬁ@f“,

! cosl+t s'n1 1 cosl—i-ls'n1
Tr = — — S11nn — _— g —_ — S1n —
t t t2 t t t’
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’*sini—l—t cosl l *sinl lcos.l
yo=smy ¢ ) T T e
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xn,
VET1
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5. ®RIT,
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ThHs. z=Vt2+18BLL, de = dt. E72, tHP 1052 FTH X, 213 V2 H»
VE2+1
55 ETHEL. Lo,
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WHEET 3L,
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2
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72DT,
L=v5-v2+1o <\/5—1>—lo 2~ 1o (\/§—1>:\/5—x/§+1o _Vho1
g g2 — log 8o 1)’

(3) r=adBDT, ¥=a. £oT, /r2+(")2=Va202+a2=aV1+62. DZIZ

2T
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0
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—q [; (9\/92 F1+log ‘9 Ve 1‘)} (1 3.1.6 (1) DAR)
0
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(4) r=asin@BDT, ' =acosh. £oT, /r2+ ()2 =Va2sin20 + a®cos? 0 = a. WZIT

L:/ adl = ma.
0
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17. URTR, RDZIEDOEER V TET.
2
Yy

LA

2 4
(1) wy-Ff 2 AT 2 = » TOYI D [13HER % +oy=1- ?4 DT, ZOEES(2) &

s =man(1-2)

ThHb. £oT, KFEOMNFRELD,
4
= —mabe.

c c P 5 7€

V_2/0 S(z)dz—27rab/0 <1—C4>d2—27mb[z—564]0 E
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