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nx’ ($)x2 1
-sa _-
n +x (2  x)’  + x2 - 18

(4-5) T [ (n + 1)x - n] x” = (2x - 1)x  + (3x - 2)x2  + (4x - 3)x’ + . . .

wnu-m%aJ  F(x) fk fh  ;;, F(X)  6hn’1~s  ~~~Y~JMI~~JwJ~?

1+1+1+1+... n”ttdT-h  ;;, F(x) = 00 ~l;lJlsn”~n;ns:9laIle;a=wQr;~oJ

0lpJ1kJ~J%

( 2x2  T  x> + (3x3  - 2x9 + (4x4  - 3x9  + . . .

~JL%Kl~flX.l  telescoping adJWO¶J?n~ElBL&A  - x + nx” LWSlU~:~U~L&  F(x) = - x

ilmsiryn  x < i *iu”uI I

;F, F(x) = - I
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(4-7) lim I
Jn-SW 0

n2xemnxdx

J
n
ue-“du = 1 - (n + I) e-” + 1 I& n + 00

0

(4-E) x+0 n-+m  I
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nqur$n  4.2 (Weierstrass  Comparison Test) n” II uk II < Mk  R”w?~I~R  k eat

M, +illi?S ? uk $i~~~t3e;irl~ld~l~WJ  E
I
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7; limx3mo-~ln  (x) = b, < 03 a”7fl?~ n = I, 2, 3, . . . I& 7” el?.i?

ua: .ym  F(x) = 7”

ii&J .;:-F(x) = yb,, 0



JJDf,,  = JJD(ul+up+ug+.  . . +u,)

= JJ~u,+JJ,~,+JJ,~,+...+  JJ,u.
a?JP:u’llLl+J~tt~~“dl
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2 0 4

l i m
s

‘eYnxa  g(x) dx = o
n-3-m  -]

LtMlJi7  F  LhJ~“l+G (o’uii+liixiitm) 4185  g

F-k&  F’(x)  = g(x) = T u;(x)  dlt6J~n x tu [a, b] 0



Gmnhmpu  F(x) = ye-e”x
1

ax, = (- dk?  ezke&  k = 1, 2, 3, . . .

= - log  z$!
I

-log (N + I>
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$1
I n

= log N + 7 + oN

F(x) > ; ’
i 1 + n2x2

= g(x) 11%  g(O) = N

x’F(x) =? X2
1 1 i- n”x2



207

Y
co

X X

n-01 t(n+l)'xa
Q -s0 1 + t2x2

dt<: ’
n=01c2
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L
x2 sin x =
1 +x2 g(x)

G(x) = :, & g&) =n;, $ g(x - c,>“=
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H’(b)  = lim  H(x) - H(b)
x+b x - b

.b, b, b, . . . = y bj
I 101

mn?179:&4.. . 9999. . .

6hLi.4 L519:la" .241000 . . . tU&iflJ 240999. . . 1"' tlwumiiawm  n = 1, 2, 3, . . .

rhWWh~lM1N9~J x, 'I%$  b hEI

I b + IO-” ~-II  b, n”r;~Jw-~  4 LLFC  9
X”  =

I b - lo-" t-i” b, &-~ohJo*un”hi~i  4 M;D 9

n mu

dmm&
/

H(xn)-H(b)  = +I +I k:1 +...&I  +I
\

xn  - b



Ip-cl  G IP-ql+ lq-cl

&mm  d(p, C> = i”“c I p - c l

Glei $(p> < I p -q  I i- I q - c I tih4~ixbiTii~n  c E C

fiGi  q&3>  G Ip-ql  + qdq)

luYiluoJl;~?~u  &,) < lq - p( + $(pj
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eW&i?‘l I f(p)1  G  M thvIi%  PEE ULiJ  E DOnlhWL~n

A =  p:p~E  A
1

5 Q f(p)  < M
1

C =  ~:PEEA
1

- y < f(p)  < y]

B =  ~:~EEA -MSf(p)G-y}
l

lWi~~Jw”Jii%\  F ,  ho
.

F (p> = g dcp,  B) - dep.  A)
1 3 dcp,  B) + dcp,  A)
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7. ‘l;i  g ‘?bl&JlJU  [0, I] Thl  g(l)  = 0 9JtlCWlJ’h {x*g  0 )

LlmlilM~  x au [o, I]
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nq&~n  4.10 %?? f(x) = ya,,xn ~l%%W.7%  1 x 1 < R 11th  i u’h lldz

f’(x) = $a,,xnt ’ a"7W%p x ;J 1 x 1 < R



LY7ii  f(“)(x)  = n!a n + 2.  3.  4.  . . . - (n + 1)  a, + , (x - c)

+ 3 4 5 - . . . * (II + 2)  a,+z(x  - cy + . . .

hhlu  7 c tro:‘l;i x  =  c  ;J6 f(“)(c)  =  da,  0

ununm  2  07  sl,(x  - c)”  =  ;b,(x - c)”  i7FfTi/y  x  ?u~7usltN c  fliT7
0

an = b,, i7X?iJ n = 1, 2, 3,  . . .



~~~w”U!h-k%Jh  7  RXIUkh  R  =  1  uoeo~nsu  Xa,xn  $Yb&  x  =- 1 ‘l$

B,  = r ak  Qjj& .pm  B,  =  0 ki%lM’ZUy  x  h “1 a”.!  o  < x  <  I

F
”

akxk =a,x”  +a,+,x”+’  + . . .

= (B,  - B,  ,. 1  > x”  + (B, + , - B,  + 2 ) x” + ’ + . . .

= B,  x”  + B, + , (x” + I -x”)  + B,  + 2 (x” + 2 -x” + ’ ) + . . .

zz B,x”+&dx”[B,+,  +B,+2~+B,+3~2+...}



2 2 0

h4Uf1  E l!Wl  N $J Bj < E L;J”O  j > N llf;?dlM~U  0 G x < 1 LLCiZI I

n>N

I Y
”

ZikXk 1  < &X” + (1-x)x”  (E + EX f EX*  + . . . }

= &X” + EX"(1  - x>  [ 1 + x + x2  + .  . .I
= 2 EX” < 2E



twmKwl~;?o  x lln:o^un^ln~vlIuiaJ  (0, x],  x G 1 f.iou~~

Jxlc)g(l -I- t) & = 32 + L -x-- x4 i0 t 4 9 16 . ..+(-I)“+‘$ + . . .
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hmymrrsn  (4 - 12)  1tYlu  x fiio -x2 9”J%i

1- = 1 - x= + x4 - x9 + x8- . . .
1 + x2

(4-l 5)
3 5

arctan  x = x - $ + t -- . . .

(4-l 7) E(x)  = %=I  +x+6+.  ,  .
0 n!

E(a) E(b) = E(a + b)
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E(a)E(b)-~~l~bRi~=o(~ia”-‘b+...+~)
0 n! 0 n! . (n-l  )! .  .

=  7 i (a +  b)”

= E(x - c)E(c)

-eCb +
x -c (x - C)? ( x - cl3- -k - + - + .  .  .

1 2! 3!

*hnui  x &a c - x2  isi

-X2 4
C = , - x2 + 5 - c+...

2! 3!

A&iiw&rp  x Inu~un^~nsn~~nTu:;ouli9

(4-I  8) Jt ex2 dx = t - -,- -; 6 c -t . . .
0 42
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I.

2,

3.

4

J,(x)  =
yc-1)" x""
‘LA -2-m
0 4" (n!)
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7. WtfWiil  (sin xl*  + bi x>*  = 1 Innttmbm~ii  e
i9

I I = 1

1 il ie  i/9
8 .  9lnfmuwJnr41  e  e  =  e

i(m+fi

cos (cc  + p)

10. Iii F(x) = 1 +2x+xB+2x8+x’+2x6+.  . . Inon7sm5

.Y.  Y

11.  ~Jvmyl5aJnlnJ”lM~Y & L&i F(x) = r(n+l)  xn

12. 07  f(x)  = a,x  + a,xa  + agxS  + . . . NOi

& = 1 - a,x + { (a,)* - a2 } xe  + { 2a,a,  - (a,)’  - a, ] x8fAxn  + . . ,

9JMVh  A
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i 1’ (P) - Jlfcp,t)dt  1 < e
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;;; Jk,t)dt  = Jrf(po,t)dt
0 c c

(4-22) F(x) = la&. dt
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(4 - 22) & ;Fo F(x) =  0

(4-23) F(x)  = (=k%.-xtdt  , x > 1

inn%  t rnl;t t > 0 , ;zo9 f(x,t)  =  0 L:mlrl  ext

n’lv~Y?.I  t hy n” t > o fiiuti.mM?i%-h  ,tz  F(x)  =  0

d%&lii  (4-23) thtWtih
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(4-24) F(x) = JmS,-’  dS = 1
0

J

r
2x te

0
-Xt& = Jr;e-Sds

0

= - (1 + s;e--$I 1

= 1 - (1 + rx)e.-'x

1  F(x) - {f(x,t)dt  1 = (I + I-&‘~
0
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r r

s

lim o dt = 0
o x-+a x2tectx  dt = s

0



2 3 4

1 F (x,) - F(x) 1 f 2 E + r 1 f(x,,t)  - s(t) 1 dt
c

+ s” 1 f(x,,t)  - g(t) 1 dt
c

.;z f f(W)  dt = $ x;%  f(x,t)  dtc
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sP’toJm  S”fix,u)du  $hJsii

,:1 Jrn f(x,u)du  =  o
I
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ilM& x = 0, F(O)  = 0 n”filU?fU F %ihWlSJh

lim
= R+=J

X~2e-XR  z 0

J'F(x)dn  = J'dx loo (2x" - x2u2)eCXUdu  = 0
0 0 0

JM Jdu ‘(2xu
0 0

- xau2)e-x”dx  = Jgdu  [x’ue-”  1 1:

F(x) = lim x Re c - xR = lim g(x, R)
R+m R-+=Q
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r

F’(x) = $ j-p  fI(x,  u> du = j-,” fl(x, u) du

J-fg = J’g(x)dx  = J’dx Jao fl(x,u)  du
a a c

Wi cf&,u)du = j-~$‘xlu’ dx = f(x, u> - f(a,u>

LLW Jf g = sa, [f(i, u> - f(a,  u)] du
c



(4-28) 3 = smUe --”  du
0

4-29) - =n!
s

03  n
x” + 1 u eexu  du

0

(4-30)
00 e-x - e-2x

Jo x dx

e-x _ e-2x

X

vxas s
2

e -X”du  r&&u  (4
I
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(a-32)



I

X’co
e --XUsin x - ecux x-tcos  x J

O” (1 + xd  e-‘” cos x dx-
r ,X x=r r X=
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I SC0 e
r

-xu+
I

G  e- “xlrcos r 1 + Jm  x- 2dx
r

9DJfilYlQJ  U 11tX%iw^$&&i1 x- ‘sin x dx u’filttriUoUi;o 71
2

(4-36)  Jaw exp (- x2  - x-“>  dx

(4-38) F’(u)  = - 2 JT (>I emX2  e-’  dx
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F'(")  = - 2s: "--I  t2 e-l'  ,(5)' (7) &

00

J
-p 2

=-zOe  7dt

lim x sin x
r+o  I f



4)

6)

8)

10)

16.

s 71
lim * ei-  r sine

r+m  0

s
O”sin2 (xd  du
0 I?

SM0
e- “’ co:s  (xu) du

5)
lim O” x’udu

X+00
s0  x 8

7) Jowl -x,,, x dx

9) Jowe.-(+‘y  dx

PJlLRflJ’h  j-;dx ~=kx,y)dy  f Jwdy  JmG(xAdx  0”
I I

G (x, y) = ,,x;;j6
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L())  =  f$ =  S;Xu(-u-2)du

I
A(x)  = ’

J
-“-2-2 du = ~0  du

M l+u J l+ug
I
?
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i+d  Tntro^un^knsnn”o:daus^J16

x! = r (x + I > = ~omuXe--udu

u=co  03
= [-u” e-” u=o+I J o e-“d(ux)

=o+  o xe-“uX-‘duSW

=xJ=’
--ue u ‘-’ d u

0
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= r(k + 5) r(k + 5)

= (k + 5) ‘2yk!ky

_  2k + 1(2k)  ! J?7
2 qk  k !

= @k-+2)  (2k+l)  (2k)!&’
2 (2k  +  2) (4k k!)

= (*k + 2) ! z/iT
(k+1)4k+‘k!

= (2(k+l))!+‘;j/
@+'(k+l)!



‘.  4
*- 5
” 6A*..’ 7
., 8

9

y.J  4-6
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n$%l&JVl  4 . 2 0
lim r(x -1-  1) _

X+00  xx edx fi
-1/271



until  i h% s &JA’  7 0, (1 + s) e-s  = e-Jf  h(s) $8



2 5 1

kl0  I’Hospital’s  rule WLl’%

,-,(s)  = - log  (’ + s, ‘s
S2

17

rip: Iii u = z/c? s,  iklti

(4 - 47)

“du  hw  (2 - 40) i& e Cl
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r (p) = 2~omynP-  ’ e- “dy

r (q) = 2~~xpq-  ’ e- ‘*dx

r(p) r(q)  = dyrn  4 ,zy”-’  esYPdy ~R~zq-’  emX*dx
0

co co
=

s s Y
zP-1  g-1

e-(
x=+YY  dx  dy

0 0
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71
I’ (p>  r (9)  = i:m  4 Jr dr J)r  sin EJ>*~-  ’ (r cos B>“- ’ e- “rdfl

=4 rJ
00 2p + 2q I - 12

e dr
0 J:cos CI)~‘-’  (sinO)2  ‘-‘dtl

= s- + q-’  e-“du J ’ \,P-  ‘(1 - v)q-  ‘dv
0 0

= l-(P+q) dp, q>

J
I hi-

0 (1 -. x’) B J ‘u-+du

04ca-",*=4
iB(: , ') ; " = x4

4 2

71
JTvcede=  J’ v’dv =i!B(!?,~);V=~in’f)

0 2 &I-v+  *
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a) -
J

’ x’dx
oJG

c>  so’ [I -$dx

erf (x) = 2 s
x
e-I* dt

471 0

b )  j-‘x’e-XPdx
0

c>  F(x)  = Jo%dt
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9. a> ww,s-;~l  JOG == $$f’ dx


