Deri vat a
(* Derivate delle funzioni elenmentari *)

In[1]:=
Rapportol ncrenental e[esp_,x_,h_] :=((esp /. x ->x + h) - esp)/h

(* in questa definizione € necessario utilizzare |' operatore
: = di assegnazi one con valutazione differita ... perché? *)

In[4]:=
Rapport ol ncrenent al e[ c, X, h]

Out[4]=
0

In[5]:=
Derivata[c_,x ] /; Free@c,x] =0

out[5]=
0

In[6]:=
Rapport ol ncrenent al e[ x, X, h]

Oout[6]=
1

In[7]:=
Derivata[x_,x ] =1

Out[7]=
1

In[8]:=
Rapport ol ncr enent al e[ Exp[ X] , x, h]

out[8]=

In[9]:=
Si npli fy[ %
Out[9]=

In[10]:=
Derivata] Exp[x_],x ] = %/. (E*h - 1)/h -> 1 (* limte notevole *)

out[10]=

E
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Inf11]:=
Rapport ol ncrenental e[ Si n[ X], X, h]

Out[11]=
-_§i n[ x] t_Si n[ h J_r_)i]_
h
In[12]:=
Simplify[%
out[12]=
2 Cos[b + x] Si n[h]
2 _2.
h
In[13]:=
%/. 2/h Sinf[h/2] ->1 (* limte notevole *)
Oout[13]=
Oos[g + X]
In[14]:=
Derivata[Sin[x ],x ] = %/. h->0 (* ora si pu0 sostituire *)
Out[14]=
Cos| x]
In[15]:=
Rapport ol ncr enent al e[ Cos|[ x], X, h]
Oout[15]=
-Gos[x] _+ Cos[h * X]
h
In[16]:=
Simplify[%
Out[16]=
. ho . _h
f Si n[-2]__S| n[-2 :)_(]
h
In[17]:=
%/. -2/h Sinf[h/2] -> -1 (* limte notevole *)
Oout[17]=
-Si n[g + X]
In[18]:=
Derivata[Cos[x ],x ] = %/. h->0 (* ora si pud sostituire *)
Out[18]=
- Sin[ x]
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(* Regol e di derivazione *)

In[19]:=
Derivata[el_+ e2_,x_] := Derivatal[el,x] + Derivatale2,x]

Derivata[el e2 ,x_] Derivata[el, x] e2 + el Derivatale2, x]

Derivata[el "e2 ,x ]

elr(e2 - 1) e2 Derivata[el, x] +

el”e2 Log[el] Derivatale2, x]
Derivata[f [e ],x ] /; e =t=x := Derivata[f[e],e] Derivatale,x]
(* verifichiamo ... *)

In[24]:=
Derivata[c f[x], x]

Out[24]=
c Derivata[f[x], X]
In[25]:=
Derivata[f[x] + g[X],X]
out[25]=
Derivata[f[x], x] + Derivata[g[x], X]
In[26]:=
Derivata[f[x] - g[Xx], X]
out[26]=
Derivata[f[x], x] - Derivata[g[x], X]
In[27]:=
Derivata[f[x] 9[x], X]
out[27]=
Derivata[g[x], x] f[x] + Derivata[f[x], Xx] g[x]
In[28]:=
Derivata[ f[x]/g[x], X]
out[28]=
_(Derivgta[g[>_<]_, X] f_[_)_(] Derivgta[f[>_<]_, X]
9l x]

) +

gl x]

In[29]:=
Toget her [ %

out[29]=
-_(_Deri ve_1ta[g[>_(] , X] _f_[x])_J_r Der i \_/ata[f[_x] : x]__g[x]

gl x] 2
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In[30]:=
Derivata[ f[x]"g[x], X]

out[30]=

Derivata[f[x], x] f[x + * 91X

alx] +

IX Logrix]

Derivata[g[x], x] f[X]

In[31]:=
Derivata[f[g[x]], X]

Out[31]=
Derivata[f[g[x]], 9[x]] Derivata]g[x], X]

(* altre derivate di funzioni elenmentari *)

In[32]:=
Derivata[f[x]/g[x],x] /. {f -> Sin,g -> Cos}

Out[32]=
1 + Tan[x] 2

In[33]:=
Derivata[Tan[x_],Xx ] = %

Oout[33]=
1 + Tan[x] 2

In[34]:=
Derivata[f[g[x]],x] /. {f -> Log,g -> Exp}

out[34]=
EX Deri vat a[ Log| EX] : EX]

In[35]:=
%/. E*x ->y

Out[35]=
y DerivatalLog[y], VY]

In[36]:=
Sol ve[ % == 1, Derivat a[ Log[y], VY]]

out[36]=
{{DerivatalLogy]. y] -> i}}

In[37]:=
Derivata[Log[y ],y ] = Derivata[Log[y],y] /. %[1]]

Out[37]=
1

y
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In[38]:=
Derivata[f[g[x]],x] /. {f -> ArcSin,g -> Sin}

Out[38]=

Cos[x] Derivata[ArcSin[Sin[x]], Sin[x]]
In[39]:=

%/. {Sin[x] ->y,Cos[x] -> Sgrt[1 - y"2]}
Out[39]=

Sqrt[1l - y2] Derivata[ ArcSin[y], V]
In[40]:=

Sol ve[ % == 1, Derivata[ ArcSin[y],vy]]
Out[40]=

{{Derivata[ArcSin[y], y] -> 1 2-}}

Sqre[l - y ]

In[41]:=
Derivata[ ArcSin[y ],y ] = Derivata[ArcSin[y],y] /. %[1]]

Out[41]=

R

Sart[1 - y ]
In[42]:=

Derivata[f[g[x]],x] /. {f -> ArcCos,g -> Cos}
Out[42]=

-(Derivata] ArcCos[ Cos[x]], Cos[x]] Sin[x])
In[43]:=

%/. {Cos[x] ->vy,Sin[x] ->Sgrt[1 - y*2]}
Out[43]=

-(Sgrt[1 - y2] Derivata[ ArcCos[y], Vy])
Inf44]:=

Sol ve[ % == 1, Deri vat a[ ArcCos[y], y]]
Oout[44]=

{{Derivatal ArcCos[y], y] -> -(~———=—5-)}}

Sqrt[l - y ]

In[45]:=

Derivata[ ArcCos[y_],y_] = Derivata[ArcCos[y],y] /. %[1]]
out[45]=
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In[46]:=

Derivata[f[g[x]],x] /. {f -> ArcTan,g -> Tan}

Out[46]=

Derivata[ ArcTan[ Tan[x]], Tan[x]] (1 + Tan[x] 2)

In[47]:=

%/. Tan[x] ->vy
Out[47]=

(1 + y2) Derivata[ ArcTan[y], V]
In[48]:=

Sol ve[ % == 1, Derivata[ArcTan[y], Y]]
outf[48]=

{{Derivata[ArcTan[y], y] -> --—-—-2}}
1+y

In[49]:=

Derivata[ ArcTan[y_],y_] = Derivata[ArcTan[y],y] /.
out[49]=

1

1+ y2

(* un esenpio di calcolo ... *)
In[50]:=

Sgrt[Log[x]/(x"2 + 1) Sin[x]~(Cos[x] + E*X)]
Oout[50]=

EX + Cos| x]
Log[ x] Sin[x
sreprogl 20
1+ x
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In[51]:=
Deri vat a[ % x]

Out[51]=
-2 x Log[x] Si n[x]EX + Cos[ x]
(- ) T35 -t
(1 +x)
. EX + Cos| X]
(§I—E[ Xl = — + Log[ x]

X

(Cos[x] (E* + Cos[x]) Sin[x] *° E' + Cos[x] N

E + Cos| x]

Log[ Si n[ x] ] (EX - Sin[x]) Sin[x] )) / (1 + x2)) /

Log[>ﬁ] S n[_>£] EX +_Oos[x]

(2 Sart| 1)

2
1 + X

In[52]:=
I nt egr at e[ % x]
Oout[52]=
E' + Cos[x]

Sqrt[Egg[x] Sin[x] ]

1 + x
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