11/20 homework
1.2Qy==1%1y =322y =6z=y=a* MK, HHNHs>0,y=2* 2N, HHNHr<0
1.)y=e ",y =—2ze =,y =4z?—2)e ™

=y=-e " JerikE, HHACY s > \/25 V< — \/2§,y =e " MR, M HACY — \/25 <z< \/25

1.(6)y= l+z , 1+2°—22(1+2) 1-2z—2> , (-2—27)(1+2°)—(1—-22—3")4z
. Y 1+;1;2’y (1+£L‘2)2 (1+$2)2 Y (1+$2)3
_ -2—6z+62+22° 2(2°+32°—32—1) 2(z—1)(z*+4z+1)
(1+I2)3 (1+$2)3 (1+.’B2)3
1 e M2, N2
= y= 10 R MRS (2 /3, -2+ VE) UL, + o0,

y= T s, ME e (oo, -2 vE)U(-2+v/3,1)

2. f(@):=a"f'(@)=pz" ", f" (@) =p(p—Dz? > <0= f(z) ZMREL
;&f(a);f(b)<f<a+b>,i‘e. a”+b”<<a+b>p

2 2 2
2.8)f(@):=e" f'(m)=e", f'(z)=e"> 0= f(z) B REL

if(a);f(b)<f<a+b>’i‘e.e“+eb ath

D) D) >e
3.(2)proof: f,gMBREL, f,9 =0, f, g HIHIEIE, FUEY: f- g thaiMpRgl
AN f, g € O, BMEHIIARED R,
f,9'=0,(f-9)'=f-g+f¢,(f-9"="g+f-g)V=f"g+2f g+ f ¢ =0,HLf gthrt %
3.(4) proof:
go fOa+A—=Nws)=g(f Az + 1= Nz2)) = g\ (@) + A —N) f(22)) = Ag o f(m) + A —N)go f ()
PRI f o g R R
5.proof AR f(z) “BAIS, SUMEREAED AR,

[

(“=7):f1(©)=0,VEE(a,b) = f(2) = f (w0) + f'(20) (2 — m0) + =5 (3= 20) * = f (20) + f' (0) (2 — z0)
£
5 (-

(=) f @) = F @)+ /(o) (5 —m0) + 20)* = f(z0) + (@) (& — ),V 70,7 (a,b)

=£¢e(a,b) = VEE(a,b), f'(€)=0= f%&g@&
6 proof- R f(z) “MTTS, FENNEFIIAECHA.
(f(x)>, _ 2 @) f@)

T Z

Fa)= 1@+ 7 @) (@) + L (o) = (@) + /(&) (3o a), et 2 =0
0= /@) + /'@ (5) > o/ @)~ 1@ =0~ (LD} =05 LD i
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11—z
1.Dy=—F——=
Wv=Ts
3 7, 11 5 75 ., 133 .5
1.3)y=In(1+e*)
_ l l 27i 4 i 6
=In2+ 2:B+ 3% " 199% + 9880 (éx)°,£€(0,1)
1.(d)y=e

_ = ozt 1 s
=ltat 5 — 5 — 2 (@%6c(0,1)

2.(3)y=e>*"*

:1+2x+w2f§x3f%w4f%z5+o(z5)

2.(4)y =Incosx

_ 1, 1 4 5
=g e +o(z”)

4~(1)liml< L1 ):hmm

-0 \tanz  sinz 20 ZSinz

- %:1:2+0(:1:3)

= lm—2

e z(z+o(x?))

_ f%m2+o(m3)
7113(1) 2?2+ o(z?)

1

2

cos2z —e ™~ <1* %(25”)2+ i(2$)4+0($5)>*(1*2$2+2$4+0(15))

4.(3) lim pon = lim S

z—0 20 z

- g:ﬁ +o(z®)
—lm—3 "~
z—0 z

4

3

4.4 esint —z(1+ 1) i <1+w+%$2+0(w2))(£B+o(x2))fz(1+x)
.(4) lim = lim

e=0 sin®x 220 (z+o(z?))?

' (1+w+%x2+o(m2))(xf%x3+o(:c4))f:c(l+x)
7113(1) 23+ o(z?)

. éx3+o(m3)
- ll_I.I(l) z3+o(z?)

1

3

] 1 1 L #71
Lo~ L) m (s - 2)

— lim z—In(1+z)
" aso zln(l+4 1)

. .'l?*(:l?* %m2+0(:v2))
220 $<$* %$2+0($2))

_ %m2+o(a:2)
o 113(1) 22+ o(z?)



6. (1)<s1nx> — cosz = "3 3+ﬁ 5+O($6) (1:1; 4+0(ac5))

z
<1fliﬂc2+ 120:34+0(9;5)) < $2+x4+o(:1:5))
(1= 507+ fogo' 0G|~ (1= 5a2+ gyat+ o)
= 115 2t +o(2?)
6.(3) (1+2)7 —e—e """ ¢
_ e%@f%wuo(ﬁ) .,

1
1—sz+o(z)
e ? —

e
1
- sz+o(z)
e<e 2 1)

e<1 ;x+o(x)+o< ;:1:+0(:1:)>1>

=— %m+0(w)
1 Ima+w)
6.(4)1— Ataz)- —1—

e (&
:1765111(1«#1)71
flfel<17%z +o(12))
:17617514»0(17)71
71767514»0(1)

1(1 ;m+o(az)+o( ;$+0($)>>

_ 1
= 2m+o($)
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1(@f@):xmx—IJ%@:ﬂﬂﬁn@fwwzré>04&0:ef1>0,

let {z,}.", = the root of f(z):= ?v, obviously f(x) has only one root.

f(xl):e+1z:x*f(z2): 3+e
Fa) " 2T ) p(m(15))

o)
2(1+m(15)) (Hl ((1+31+(i+))))

1.5) f(z)=2*—1023+1,f (z) =423 — 3022, f'' () =122% — 60z

obviously f(z) has only two root

pick z; =e, then z, =1z, — =1.76478

flo) 5+e+21n(
fl(zs)

Ty = 23— =1.76322 is the approximation of z.

let {z,} ", — the root of f(z):= x let {y,}>>_, — the root of f(z):= 33
fO)=1,f(1)= *S,f(9):*728,f(10):1
F10)=0,f"(1)=—48, f(9)= 432, £ (10) = 600
pick z;,=1,y, =10
then 2=z — 1) = 9 0 609308, 2 — 3, — L F2) — 99209 ) 9909y

fe) 13 f'(zs) 186381

f(zs)  759326917107894697603

f'(zs)  1588196157269159934639 ~0.478107

Ty — T3 —

Ts=1T4— % ~0.471778 , 26 = x5 — ;((3;55)) =~ 0.471695 is the approximation of 2:

fly) _ 9999 ~ f(y) _ 9993001199900003

= 999,53 = 92 % ¥ = "999400089996000

Yo=Y — Fi(y) 1000 =9.999 is the approximation of z.

2.proof:
f'(x)# 0 wherever z € [c,d] = without loss of generrality: assume that f'(z)>0,wherever z<[c,d] ,f(c) <0< f(d)
we denote the root of f(x) as Z,thus f(z) <0 iff z <z

_ f(z,)
T ()
0=f(@)=f(z.)+ f'(z,) (& — )+ (3] (5") (& —x,)°,&, is between & and =z,
A — _ f(xn) A= f”(gn) oA 2 |f”(§n)| . |f (&-n)l o
e —al=for— 565 3|3 62| = Sl 6= ey 6 2”
MOl ey iy ER O : "
55 i[I[lf;If’(a:)I 3 ‘(zmn)iilf,()l —allz—z,)=¢qlz—2z, /= <gqg"|2— 3| =0

Hence,{z,} ., — .



3.proof:
without loss of generrality: assume that f(a)<<0 < f(b)
we denote the root of f(x) as z,thus f(z)<0iff x <%

mn+1mn6’cf(a:n),<0<c< i) O=11ff f'>0, otherwise 6 =—1)

L>0= f'(z)#+0,Vze<]a,b]
without loss of generrality: assume that f'(z) >0, Vz €[a,b]
then z, 1=z, —cf(x,)
0=7(2)=f(z)+ f'(&) (& —=,),&, is between T and z,
|21 — 2| =z, — cf(z,) — 2| =2, + (' (&) (@ —2.)) — 2| =11 —cf (&)] | — =

1 < 1 _ 1 VanSbéi;bjlfcf’(ﬁ)e(O 1)
inf |f'(2)| ~ [f(@)] (@)’ " ’

as=z=b
= |z —zl=1—cf/ )" &g—z| =0

Hence, {z,}:_, converges at %.
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