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W30 a. limiti
W30 a.01 . 1 . .
in n - —
im o8 =1 lim et =1, lim T =0, lim o =
z—0 T z—0 x x—0 x z—0 x 2
n x
e:= lim (1 + ) ~ 2.71828 1828459045 , lim (1 + ) =e
n—-+oo n xT—00 €T
. a\me . . . a\® . 1\* 1
Voe RmeN ! lim (1 + —) =e%™ in partic. lim (1 + —) =e* , lm (1—-)] ==
T—>00 T T—>00 T T—r0o0 X e
1 1 1 1 In(1
lim (1+a)% = e inpartic. lim (14+2)% =e , lm(1-a)F=2  Lm203F2
z—0 z—0 x—0 e x—0 T
T _1q T _1 1 @ -1
Vae R, ! lima =Ina , lime =1 , lim%:a
z—0 x z—0 x x—0 €T
wpeR, © lim BT _g lim 2? Inz = 0 lim ( Inz) =+
peRy: lp Tr=0 ., g ehe=0, lm (-aho)=too
x
YVMeR: lim — =400 , lim zMe®=0
r—+00 I T—+00
"1
Yem = lim Zf, —Inn| &= =05772156649 01532  costante di Euler-Mascheroni
n—-+00 j=1]
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W30 b. derivate

W30 b.01 Una f(z) funzione definita in un intervallo reale I a valori reali si dice funzione derivabile
nell'intervallo /  sse

B % flx+ Az) — f(x)

I . D, = = f = 1 = lim —
Ve (o) = qp@) = Fle) = fm, Az i3 asDo Ag
Esempi:
d d d 1
VaeR a(a:“):axa_l . in partic. YVCER : @C:O : @\/E: NG
d1 1 d 1 d 1 BxP—1
e Wn=0,1,2.. — o=Vl | VBeR, — — = 2T _ gy
dz z x? " dx Ve n' Y p T dr 2P 28 p
d d d d
VB e Ry \ {1} : ﬂ(ﬁm) =f%Inf . in partic. ﬁ(ew) =e”, a(e*x) =—e 7 ﬁ(eﬁw) = pePe
d 1 1 d 1
7, 08s2) = - logge = mhz 7, n%) = Da(loge z) = —
(sin @) L (cos 2) = —si
—(sinz)=cosx , —(cosz)=—sinz
dx x
d 1 sin © tan x d d 1 CcoS & cot x
—secy = — = = —csCc x = — =— =
d dx |cos z cos? x Ccos ¥ ’ dx dx |sin z sin? z sin ©
d d [sinx cos? z 4 sin® z 5 1
—tan r = — = =1+tan‘zr = ——
d dx | cos z cos? x cos? x
d . d [cos x} —sin®z — cos? x ) 2
— COtl r = — = = —1——co xr=—
dz dz Lsin z sin® z sin? z
. . 1 1 1 1
=arcsin ¢ : — arcsin z = _ = = -
Y dx Dysiny cosy /1—sin?y V1-—a?
1 1 1 1
= arccosT : ——arccosx = = —— =— =—
y dz D, cos y sin y V1—=cos2z V1 — a2
1 1 1
= t T — t = = =
y=arctan & : —arctan o Dytany  Titan’y  1+47
1 1 1

D, cot y T 1tcot?y  1+a?

y = arccotr : —arccotr =
dx

d d
a(sinh x)=cosh x ﬁ(cosh x) = —sinh z

d |[sinh cos? x + sin? x 9 1
—tanh x = — = —1—tanh® v = ———
de T 4 Losh .Z':| cos? x T sk &
d d |cosh z 9 1
—cothz = — =1—-coth® v = ————
T Linh x} com sin? &
h d | b 1 1 1
=arsinhz : —arsinhz = = = .
Y dz Dysinhy coshy /1422
L d b 1 1 1 1
= arcoshz : —arcoshz = = - =— S
Y dz Dycoshy  smhy /1 —cosile Vi1
d 1 1 1
y = artanhx : —artanhx = = — =
dz Dy tanhy 1 +tanh®*y 1+ 22
th th L L
= arcothz : —arcothz = =
Y dz D, cothy 1—2z2

W30 b.02 regole di derivazione

2024-09-28 W30 prontuario: limiti, derivate, serie 3



Alberto Marini

f(z) e g(z) derivabiliin x D, (a flx) + ﬂg(x)) = aD.f(z) + B Dug'(z)

_ ) - g(x x) - T f(z) _ f'(x)g(x) — f(z)g'(x)
Dq(f(x) - g(x)) = Duf(2)-g(x) + f(x) - Dogla) Dr<g(x>) 9(@)
D.f(a(x)) = Dy(a)(a(@) - Dagla) . Duf (9(h(x)) = Dy(f(h(x))) - Di(g(h(z)) - Doh(z)
D,e/™ = &/ .D,f(z) , D,In|f(z)] = D;(f;)x)
9(@) ')

29 — 2)9@ ¢/ (z) - 1In f(z
D.[f(z)] ()7 | g'(z) - In f(2) + f(x) }
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W30 d. serie numeriche

W30 d.01
) 1 1 1 1 B ) 1 1 1 1”1i 1
+ﬂ+a+§+...+a+... =e , _i+a_§+...+(_> ﬁ — g
1 1 1 oyl _ 1 1 1 1 _
1—§+571+~~+(71) ﬁ+~~—ln2 , 1+2+4+8+ topto =2
PR U D S o ) U S SO S Sy L S
2 4 8 2n 37 35 79 dn—1 4dn+1 4
i+i+i+ +#+ —]_ 1+i+i+i+ + 1 + —1
1-2 2.3 3-4 n(n+1) S 1-3 35 5.7 (2n —1)(2n +1) )
IS S S S
1-3 2-4 3.5 (n—=1)(n+1) 4
I S SR ! PR
3-5 7-9 11-13 (4n —1)(4n + 1) 2 8
1 + L + L + +;+ _1
1-2-3  2-3-4 3-4-5 n(n+1)(n +2) 4
! + ! + ! + ! 4= !
1-2---h 2-3---(h+1) 3-4---(h+2) nn+1)---(n+h-1) (h—=1)-(h—1)
LI - R +(1)"*1i+ -
22 1 32 42 n2 6 22 1 32 42 n2 12
1 1 1 1 7t 1 1 1 1 7t
14 — 4+ — 4 — e s = 1 — 4 — — — 4o (=), =
+24+34+44+ T 90 ’ 24+34 s +(=1) . 720
LA R A _ R +(1)"+1i+ _
24 34 g4 n4 90 24 34 g4 nt 720
1+i+i+ i+ +¥+ _ 1+i+i+ i+ +¥+ _
32 52 72 (2n +1)2 8 34 54 74 (2n +1)4 96
W30 d.02 serie per numeri di Bernoulli e di Eulero
1 1 1 1 w2k 92k—1
1 1 1 noq 1 w2k (22k=1 1)
_ﬁ“rﬁ—ﬁ‘i‘“'"‘r(—l) W"F"':TBI‘HIC
1 1 1 1 m2k (2261 1)
14 — - 4 ... 1)1 R B
tam ot Y G oE 2(2k)! ik
1 1 1 S 1 w2k (22F-1 — 1)
T 32k+1 + 52k+1  72k+1 +o+(=1) (2n — 1)2k+1 +oo = Wﬁﬂk
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W30 f. sviluppi in serie di potenze

In questa sezione assumiamo che sia « € Re a,b € R,,,

W30 f.01 sviluppi in serie di potenze di espressioni algebriche
-1 —1(a—2
(1+2)* = 1—|—ax—|—a(a2 )$2+a(a é(a )x?’ +(a>w"+ per —l<z<l
n
1 2 3 n
17:14—;1:4-33 +x 4+ 2"+ per —l<zx<l1
1 2 3 n ,.n
=l-z+az"—2"+---+(-1)"z"+-- per —-l<z<l
1+

1 1 bx ba\? bz \" |al

= — 1+7+ _ +...+ _ +... per |x|<7

a—bzx a a a a |b]
-1 1+i+(i)2+ +(i)n+ er |zzc|>M
Y br | \bz b P o]

1 ,
e - 1+2x+32° 4+ +(n+Da"+--- per —l<z<l

1 1 322 5,23 35at —1/2 n l<n<i
— _ = - — T er — T
T+z 2778 16 ' 128 n P =
W30 .02 sviluppi in serie di potenze per esponenziali
. 1‘2 1‘3 " )
e =1l+24+—+ 5+ +—+-- ‘peor —o0o<z<+400
2 3! n!
1 2 1 3 1 "
a® = 1+x1na+<xna) (z1n a) +---+M per —oo<zx <400
2 3! n!
1 1 1 T x3 Brng, 22" In
= - — -4 — — —— 4 4 ... —2r<x<0 0<z<2
e —1 z 2712 3o T T @y T P memsasielsw<ln
- B 173 I5 ‘T2n+1
S1n. .Z‘—LE—F?—FE—F-FW—F per —oo<zr<+00
P <w<+
cosh z = — 4+ — 4 er —oo<zx 00
ol T4l 2n)! P
3 225 1727 22n (22 _ 1) S 7T 71'
tanhx:x—§ T 38 +---—|—WBrngna: +---  per —§<x<§
1 3 2 5 2n
coth x = ;—i—g—%+TZ+~--+mBrn2nx27l_l+~-- per t1<z<0e O0<z<m
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! Lz ”34— +22n_ B Zn-1 <z<0el0<z<
—_ = — = RS e . m e er e
simhz  z 6 360 @n)l ot per m=a T
1 x> bzt Eul,, T T
sch — = 1 - — - —en 20 ——< < =
L= osh o 2 + 24 ot (2n)!x + bet 2 573
Rl "
In(1 = -4 = ()P -1 <1
n(l+z) = =z st 77T + (1) —+ per <z <
1 /x\2 1 fx\3 1 sx\"
) = s 2L (e L G e e aas
n(a + z) na+ 5\ 3\ +(-1) ol O + per a<z<a
2 n
T 1 T T 1
In(1 = - — - -<
n(l+z) 14+ =z 2<l—|—x> +n<1+x> + ber v
3 3ab (2n — )N
inh — _ .. _qyn A\ ) 2n4l —1< <1
asmhr = Tt g OV ST @e teoeoper v
1 3 (2n— 1!
arCOShI = 1n|2f17|747x27m77m7 per ‘LL’|>1
IE3 IES x2n+1
tanhz = N H -1 1
artanh x x+3+5+ +2n+1+ per <z <
th 1+ ! ! + 4 x| > 1
arcothr = — 4+ — 4+ —+--- er |z
x 3z 5uab (2n+1)5x2ntl P
W30 .03 sviluppi in serie di potenze per espressioni trigonometriche
B PG I S ¢ L g2l
., 22 gt 46 o 227
cos T —5—1—1 a—l—--—i—(—) (2n)!+.“ per —oo <z <400
x3 22 1727 22n(22n _ 1) T 7r
t — p— —_ - -1 "_17]3 " 2n—1 — < < =
e T TR @n) et P g ersy
1 3 2 5 2271
COtx:E_g ‘Z5+£—.~~+(—1)”mBrn2nx2n_l—|—--~ per 7<z<0elO<z<m
x2+5:174+61356Jr ( 1)nEu12n 2n 7r< <’/T
secTr = —_ — _— —_ x e er — €T —
cos 2 24 6! (2n)! P 2 2
1+IE+71'3+31(£5+ +( 1)”7122”_2B 21, e 40
cscxr = —+—-4+—+—-+--+(— Moy T er T<x<T, T
6 360 37 @n)l 2 P
. 3 3,2° (2n1)!! 2nt1
arcsmx:x+€+ 0 (2n)!!(2n+1)x +--- per —l<ax<l1
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arctan x = x —

3
B 3

arccos x

arccot x

Testo fruibile in https://www.mi.imati.
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27 . a2l
—+ - — t er —l<z<l
7+ +H( 2n+1+ P
u .
:§—arcsmx per —l<zx<l1
= — —arctanz per —1<z<1
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