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Capitolo 2: Fare

Linguaggio degli infinitesimi 1 — o piccolo
Argomenti: o piccolo Difficolta: »» %

Prerequisiti: definizione di o piccolo, limiti notevoli, sviluppini

Stabilire se E)Seguenti proposizioni sono Ver)e o false (gli o piccolo si int-tjndono per z — 01).

Proposizione V/F Proposizione V/F Proposizione V/F

1) &2 = o(x) z* =0(+/3) #2 = p(E\/x)

2_) sin(3z?) = o(x) sin(3z?) = o(7x) sin(3z?) = o(2z?)

3) cosx = o(1) sinx = o(cos x) cosx = o(sinz)

é) tan? r = o(arctan z) tanx = o(arctan? z) tan(x?) = o(sin x)

5) x = o(log x)
) sinz = o(y/x)
7) sin(2z) = = + o(x)

r =o(xlogz)

sinx = o(z\/x)
sinx = 2z + o(x)

xrlogx = o(x)
= o(sin /x)
sin(2z) = z + o(2x)

2)| sin(2?) = 2% + o(z?) sin(x?) = z2 + o(x) sin(z?) = 22 + o(1)

<|<<|T<I<[X T <I<
<|<| N7 < <|ISI<

2

)| sin?z = 22 + o(z?) sinz = 22 + o(x)

NS TNIT<| TS

sin(z?) = o(z sin z)

\

25 47
Proposizione V/F Proposizione V/F
40) sinr 4+ cosz =z + o(x) F— sin(2e® — cosz — 1) = o(x) ~
44) e’ —cosxr =1+ o(x) V4 e?® — cos(3z) = —x + o(x) =
12-) log(1 + tan(3z sinx)) = 322 + o(x?) 4 log(cos(4z)) = —8sin’z + o(z?) | |/

Stabilire se le seguenti implicazioni sono vere o false per ogni funzione f(z) (tutti gli o piccolo
si intendono per x — 0 e tutte le funzioni f(x) si intendono per semplicita definite su tutto R).

12) o Se f(z) =z + o(z?), allora f3(z) = 2% +o(z®). [~

45) e Se f(z) =z + o(z*), allora f%(z) = 2% + o(z®). \/

1) o Se fA(z) =z + o(2?), allora | f(z)| = 2% + o(z®).

16) * Se f2(z) = 2" +o(z%), allora |f(z)| = 2% + o(2?). R V
1Z) o Se f(z) =+ o(x), allora f(f(z)) =z +o(z). |/

18) o Se f(z) = 2* + o(2%), allora f(f(z)) = 2° + o(x 11) \/
78) o Se f(z) = 22 + o(f ), allora f(#(x)) =z’ +o(z F\/

75
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1.@)

1.4)

1.¢)

2.Q)

2.C)

2.0)

xf=0(x) \/

T w. X w(x)=X —> 0O

XZ: O(O;(—-) V

xZ— Dx . X" _ X - xDX w(Xx)=X0Dx —=O
DX

x=o(x0x)

xX= xDx -Ux  w)=DX —>0

sw(zxY)=o) \/

sw(3xd) = x . SWGEXY)  w(x)= sw(sx?)
X< X

Lirr (<) = L SWGXY) L SvGRT) sk g

x-=o% x>0t T T x70" T 3%

Sw(zx%)= o0 (zX) \/

S/A/[3X&):¥>< . S/A/(:‘XZ) Q)CX)_—; S/A/(ZXZ) -~ 0
X 7z X

< (2x¥)=0(2x%) =

Siw (3x%) = 2x%, S o ox) = S
cw (X) — Sw(zx? _ siw(zx? RN
2x: T =2x% £ z

COS(X): O(_i) —

coS(x)= 1 - cos(X) w()=cos(x) =>4
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2.4)

2¢)

qr),

$.4)

A

Sivx =0 (casx) \/

Sy x = cosx . Siwx w(X)= 3WX _< o
Cos X cos X

cosX =0 (swx) T+

cosX = Swx _cosX cw(x)= <coSX _5 4eo
SIVX SvX

TANVX = O (ARCTAV X) \/

2
T = AT X, TAVSX  w(x) . _ TAVTX
A TANV X A TAV X
A TAV X X< A TAV X

TAV X = © (ARC Tavx) =

TAn/ X = ARCTAN X | _TAV X W)~  Taw X
LE TAV X AL TAV X
wix)— TaAv X _ Tav X x< 1 S teo
AL TANV X x ACTAVX X

TAV(xY)=0(swx)

TAN (X = swX M c/(X) = AV (X%
SV X SIVX

o) = TV _ Tt x x> o

SIVX xZ SIV X
X:O(/%/X) \/
X = x X wWix)= X _So

/Z?x /Z?x
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5.4) x:o(x/éjx) V
x/(?yx,zii}ix w(x):% R
T¢) x,(f?/x=o/><) =

X/@)(: X /%/X a/(x):,évx > @

X =

(@) swx=o(Dx) |/

SIWX = UxX . SIwX o) = SWX _ SIVX X oo
OXx ox X

(L) Siwx=0(xIx) F

Siwx= xOx . SWX — cx)e SWX _ sivx 4 5 reo
<

)Qd
X
X
X
X

6c)  x=o(swix) \/

X = SiwDx . _X U/&):__X
s I SWDX — SWDX

Ze) SW(X)=xX+0(x) F

SIV(2X) =X = X. siw(ex) =X C(x) = sivlex) =X
ol X

W)= Sw)=-X _ s siml 4 4

X X

20) Sy X =z2xtolX) =

SIV X —2X = x SWX-ZX x| SIWX-2X 4
> P

=) SWiX)=x+0x F

siw(ex)-X = zx SR ey swE)-X
X X
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ra) Sin(xt) =x*rold

Z [ 2 2
S () —x o 5% S ?)_—X Lo) = SVEA)-x Lo
>< ><Z

Ah) SIv(xY)=x*+o(x) V

S == s SWOXT u(x) = snO)-x*
X X
wx) = SWA-x% _ sX)-x* < o o

N x<

re)  sin(x¥) =xTro(t) V
SIWOE) =< = A [SIVGE) x5 w)= i) —x %50
8@) six=X%+o(x?) \/

T Z (& 2 2
SIVS -xT = x  SIWX-X wWX)= SIVX—X " _%0

x < x %

S 4 siwk=xTrolx)

2 2 2 2
SINX-X® = X WX =X wX) = SKX-X"T 5o
> >

8c)  s(x%) =o0(xswx) [

siMx®) = xswx. sw(xY  co(x)= Sin(x

XSIVX XSivX
co(x)= Sip(x%) _ Siv(xE X o4
XSwX x% SWXx

10.0) SI¥VX4+CcosX =X +o0(x) =

SIVX +CoSx—X =X, SINX HCOSX-X 40 ) - SINX +CoSX-X
x >
C(/(X/: SINVX +EoSX =X " giux COSX 4 5 +eo

- +
> X =<

6/3



1004) SivfeeX-cosx-1)=0(x) F

X
5//1/(-2{)(—605)(—1) = Siv(2e*~cosx—2)

X
wix) = Siv(2eX—cosx-2) _ S//n/(u —cosx—12) 2£X—cosx~2 _
x ZL —cosx—~2 X

-_—

d Si(2e5~cosx—2) (2 21 1—~casx >() — Z

+
22X —cosx—12 X <<

1Ma) 2f—cosx=x+o(x) \V/

X
2XCosx X = x R—CoSX =X (,(x)= £"~Cosx -X
X x
=z 2 —> ©
e (X) = 2%~Cosx -X 2z 11— Casx
oy d ey X 4 >0
X > >x&
WX
1’1.[7) 2 —cos(3x) = -X +o(x) F
2X 2X 2X
£ cos(3x)+X _ x| £ —cos(3X)+X_ (k) = £ —cas(3X) X
X =2 X
-2 O
2X zx
wix)— 27 —CosGX)+X _ 2 £ —2 g D -eSEX 3 1 4 53
X 22X 2Xx%

12.2) ,é}(uw(xxswxn:zxzw(x‘) V
Z}(urw(zxswxn-zxz

/Z?(i FT(XswX) -2 S = x¢*

XZ
/5}(1 T (3X5wx)) - 25 ©
W(X T
XZ
(1 +W(3><SWX)J 25 =24
/%7 T/W(3X5WX) INSIVK 4 s o

T (3X SwX) X SIVX x=
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12.¢,) ,éy(cos({x)) =2 s torxl)

cos(5X)) +55sw°X
»(7,(605(9()) ta5ixX = x© [7(

Xl
z0s(5X) +8 Sivex
[A/(X) - ’67( =
Xl
L—> 2 -2 £ 2
2
Loy (4 H(casbi)-2)) costo-2 10, a SX o

cos(ix)—-4 (5X)Z o

Stabilire se le seguenti implicazioni sono vere o false per ogni funzione f(x) (tutti gli o piccolo
si intendono per x — 0 e tutte le funzioni f(z) si intendono per semplicita definite su tutto R).

13) o Se f(z) =2+ o(z"), allora f2(z) =2? +0(a®).
fl(x) - (>(+o(><5))a: <% tex.0(x%) F o(xfjZ
<. 0(x%)= x. x" wix)= (=%
o(x%) = " ax) = o(x2) = O(XS)
—~> //Z(x): <%y o(x?)
Ex /(x/: X+ x*
%Z(X/ - x4 exC i x? £ ><z+ olx?)
14)  Se f(z) = 2+ ofa), allora f(z) = 2% +o(a®). \/
1%) ® Se f¥(z) =" +0(z"), allora |f(a)| =2 +0(a*). T~
,/’Z(X): = °4 0(x?) fz(x) X = x® ()
%zo(): < ix® (X lf(X}: &) = W}
| #(x)] = % x2(U2+06) ~1) = ><Z+Xawz(><)

[fG)] = x*+ o¢x?) 1]



<
EX /[X} = xTrx° /[/\// = xf + o(x?)
[f(x)[ =32+ x? 1L X"+ ok?
16) o Se f2(z) = z* + o(z®), allora | f(z)| = 22 + o(z). |/

0= T+ xThe(x®] 050 &7 P1)= ol

e CX)

96 = x4 ‘el = <o x)
17) o Se f(z) = z + o(z), allora f(f(z)) =z + o(z). \/
//X): X F X - a/(x)

/(f(X)) — X4 X))+ [ X+X-Co(X)] (,u[)(+>(.(,u(x)]:

= X 4+ X % () + (24 (X)) -&JA(X)}:X—FX' w2

18) o Se f(z) =2® + o(z%), allora f(f(z)) =2° +o(z"). |/
f(x)—_- x° 4 X co(<)

5
%[/&)) = [P x® ou(x)]?-[x3+ X, W(X)] ' w[x3+ x” w(X)_—):

3 1%
=5 x4 3 5 )4 xPo e’ () + X o) =

= Xs—l- ><44’ WZ‘(X)

1%) o Se f( ) =22+ o(f(x)), allora f(#{T)) = 2 + o(x?). /
{(x < +£69 ) tI(X)
Z
6= X o XD Xt X
0 (RN
= <& 4—><L ( 1 L L) = ><t+ XZ( " ) = XZ‘FO(XQJ
el A=)



