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Resi diferencialno enatbo z nastavkom y(x) = > 7, aix’
in zapisi prvih pet ¢lenov vrste razli¢nih od nic.
y'(x)+x%(x) =0, y(0)=1, in y(0)=-1/2.

» y(x)=>"7, aix"in y"(x) = S, i(i — 1)a;x'—2.
> >, i(i—1)aix' 2 + Y aix' T2 =0,
» (i+1)(i+2)aj2+ai2=0,i=2,3,... aa=a3=0,
aj—2 .
a; :—%,I:2,3,...,
TG+ 2)
x x* X x8

XX X X
> y(x) 2 12 "0 ez



Resi diferencialno enac¢bo z nastavkom
y(x) =x">7,aix".

Axy"(x) +2y'(x) + y(x) =0, y(0) = 1 in
im0 y/(x) = —3.

> Z(,)io A0+ r)(i+r—1)a; +2a;(i + r) + ajx) xTr=1 — .
» Prvi pogoj (4r(r—1)+2r)ag =0
» (4(i+r)(i+r—1)+2(i+r))ai+a-1=0i=1,3,...

.| G
> 3 = ez = 13

» Ce je ap # 0, potem je r(2r —1) =0, r:0alir:%,

» Zar=0, a, = _21,"(”57_11) — (_1)i(;,9)!v
»zar=j3 =Dy
XX XX2
> ()<1——+ . )+a(2)(f x| —)

> y(x) = cos/x.



Uvedi novo odvisno spremenljivko v diferencialno enacbo.
(= 1)y"(x) + (4x = 2) ¥'(x) = 10y(x), y=%.

/ ) _Z(x) _ év y”(x) _ Z'(x) _ 2Z(x) 4 22(x).

X x2 x3

1) (£ -2+ B) 4 (ax-2) (£ 5) 102,
/



Besslova diferencialna enacba

Xy (x) + xy'(x) + (x* = 1)y (x) = 0

v

Parameter v ni celo 3tevilo, y(x) = AJ,(x) + BJ_,(x).
Parameter v = n je celo 3Stevilo, f(x) = AJp(x) + BNp(x).

Parameter v = 1, y(x) = /2 (Asin(x) + B cos(x))

Rekurzivne formule.

v

v

v

2
J1+ g1 = YVJV(X)

v

Odvodi Besslovih funkcij.

dJy(x) v
Tdx X0



Pois¢i resitev diferencialne enalbe

x%y"(x) = xy'(x) + (1 +x*)y(x) = 0, y(0) = 0, y'(0) = 1,
z uvedbo y(x) = xz(x).

b V() = 20) + x2(x), y(x) = 22/(x) + x2" ().
b 32(22/(x) + x2(x)) — x(2(x) + x2'(x)) + (1 + ¥)xz(x) = 0
> 2xZ'(x) + x?2"(x) — z(x) — x2'(x) + z(x) + x*z(x) =0

» x27"(x) + xz'(x) + x*z(x) = 0

» y(x) = xz(x) = AxJo(x) + BxNp(x), z(0) = 0, 2/(0) = 1.

> y(x) = xdo(x).



Pois¢i resitev diferencialne enalbe

x2y"(x) +xy'(x) + (4x* = 1y (x) =0,
lim,_oy(x) =0, lim,.oy'(x) =1, z uvedbo & = x2.

v

2xdx = dé, o =2VC & = &% =2/T5.

Y/(x) = 2VEF = 2/Eye.

y"(x) = 2VE (2VEye) = 2vE (Leve + 2v/Evee) =
2y + 4Eyee, A% yee(§) + 4Eye(€) + (42 —1)y(€) = 0
Eyeel€) + Eve(6) + (€~ Py(©) =0

y(€) = Adypp(€) + BJ 1 p(€) = A0E + BIGE.
y(x) = Lsin(x?).
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v



Legendrovi polinomi

Diferencialna enacba:
(1—x2)y"(x) = 2/ (x) = —n(n + 1)y(x).
Interval: [-1,1]. Utez: p(x) = 1.

]. dn 2 n
= i 7
! 2

Ortogonalnost: (P, Pn) = /_1 Pm(Xx)Pn(x)dx = mémn.

v

v

v

Rodriguesova formula: Pp(x)

v



Pois¢i resitev diferencialne enalbe

y"(x) — tan(x)y(x) + 2y(x) = 0,
y(x) =0, y'(x) =1, z uvedbo £ = sin(x).

d
» d¢ = cos(x)dx, % = digdfﬁ = cos(x) gg-
y

» y(x) = cos(x)d—f.

> " (x) = cos(x) g (cos(x) % )

> y(x) = cos? x4 e +cos(x)Z§dCZs€( ).
> dcgzx = —sin(x d—f—tan( x)
> y"(x) = cos(x) 4 — sin(x)

dez sin(x
> (1=&)y"(€) —2¢y'(§) +2 () 0.
> y(§) =& = y(x) =sin(x).



Pois¢i polinomsko resitev diferencialne enacbe
(x* = 1)y"(x) + 2y'(x) — (2+ 3)y(x) = 0, z uvedbo
y(x) = xz(x).

= 27/ (x) + x2" ().
) +x2"(x)) + £ (2(x) + x2'(x)) —

2x% =2+ 2)Z/(x) + (2 — 2x — 2)z(x).

X



Hermitovi polinomi

v

Diferencialna enatba: y”(x) — xy'(x) = —ny(x).
2/2

v

Interval: (—o0,00). Utez: p(x) = e™*
X2/2£e—X2/2
dx” '

v

Rodriguesova formula: Hu(x) = (—1)"e

v

Ortogonalnost:
(o o) = |~ (o) o) 2 = /il

—00



Laguerrovi polinomi

v

Diferencialna enatba: xy”(x)

v

v

Rodriguesova formula: Ly(x) =

v

Ortogonalnost: (Lpm, Ln) /
0

+ (1= x)y'(x) = —ny(x).

Interval: [0,00). Utez: p(x) = e~

o0

X
n

1 X n_ —x
I‘T an ( € ) .
L

m( e *dx = Omn.




Polinomi CebiSeva

» Diferencialna enatba: (1 — x?)y”(x) — xy/(x) = —n?y(x).

» Interval: [—1,1]. Utez: p(x) = \/1;_7

» Trigonometri¢na formula: T,(x) = cos(narccos(x)).
» Rekurzivna formula:
To(x) =1, Ti(x)=x, Thy1 =2xTp(x)— Th-1(x).
» Ortogonalnost: (m|n > 0),(Tm, Tp) =
0T ) = T (To To) =
/_1 () To0) =2 = S (To. To) = .
> Lastnosti. Med vsemi po/inemi iste stopnje z istim vodilnim
koeficientom ima polinom Cebiseva na intervalu [—1,1]
najmanjSe absolutne vrednosti ekstremov.



Doloti konstante «;, tako, da bodo funkcije:

fo(x) = ago, fi(x) = @10 + a11x in f(x) = a + 21X + x>
ortonormirane na intervalu [—1,1].

> fo(x) =1 (IR = [, B (x
> f(x) = oaA‘ (X) +x —
> (A0, ) = o (h(x) b)) + (x. (x)) =o0.

o X,)A‘o(x)) _filxdx - o >
S (TORAR) Tha — 0 A0 =x A7 =3
> 7}2(X) = aofy + 041?1(X) +x2, aj = —7G(X)ZX2)

Y (7i(x).fi(x))
> H(x) =%+ |A(x)|*= &. Normirani —
s )=k AG) =3 A(x)=1/36C 1),



Doloti konstante «;, tako, da bodo funkcije:

fo(x) = oo, fi(x) = a10 + a11x in H(X) = o + Q21X + 2px?

ortonormirane na intervalu [0, 2].

> o) = 1 1B(I? = [ R (x)dx =2
> Fi(x) = afo(x) +x —
> (A0, () = a (h(x) k() + (x.fo(x)) =0
_ x,;’o(x)) _fozxdx a .
YOS ) T e A=
1RGP =3
A fA",-x ,X2
> Bl = a0l +arfib) + 4% O"':_(%(i))i-(xg)

(x
> h(x) =32 —2x+x% |F(x)))? = 2. Normirani —
(

L A0 =31, A(x) = /5E0-1)2-1).

v
sh
)

I

|



Doloti konstante «;, tako, da bodo funkcije:

fo(x) = oo, fi(x) = a10 + a11x in H(X) = o + Q21X + 2px?

ortonormirane na intervalu [0, 2], z uteZjo p(x) = x.

oy o R e i A
[FACIIEEE

> Bx) = a0l + arfix) + 62 oy = — )

» h(x) = 812y 42 IB(x))? = 2. Normirani —

s () =L AG)=-2+%, A(x)=,/56-12x+503).



Preizkusi ortogonalnost Lagendrejevih polinomov
PQ(X) in P3(X)

> Pr(x) = % (3x* —1)
> P3(x) = % (5x% — 3x).
> (P2 X) 1P2 )dX =

1 15X 7x3 3x
’f _T+T_O'
=0



Pois¢i normo Legendrovih polinomov Pi(x) in P3(x)

> P1(X):X—>
1
> [PL0)I1? = [0y |PL(x)Pdx = 3.
> P3(x) =3 (5x3 —3x) —
> [1Ps()12 = § [T (5X3—3X)2dx:%.

1RG0l = /2 1Pl = 2



Dolo¢i koeficienta a; in a3 v razvoju funkcije f(x)

po Legendrovih polinomih na intervalu [—1, 1]. Funkcija
-1, -1<x<0

fx)=41, 0<x<1
0, x=0

v
-
—
x
~
Il
[
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3>

Pn(x), za x € [-1,1].

3
Il
o

, PL(x))/IIPL(x)II in a3 = ((x), Ps(x))/[IP3(x)]?.

1
f(x)dx_3/ xdx:i
2 Jo 4

v
L
fiary
I
—~~
-
—
x
- N—

o= [
1=35
7M1, T 7
>a32/12(5x —3x)f(x)/0 X —3de:—E
> a > a !
A TG



Aproksimacija f(x) z Legendrovimi polynomi




Ena izmed resitev diferencialne enacbe je polinom. Dolodi
njegovo stopnjo.

y'(x) = xy'(x)+3y =0

» Hermitova diferencialna enat¢ba za n = 3.

> y(x) = Hs(x).
» Stopnja je 3.



Ena izmed resitev diferencialne enacbe je polinom. Dolodi
njegovo stopnjo.

y"(x) = 2xy'(x) + 6y =0

n—3)an

» Stopnja je 3.



Pois¢i Laplaceovo transformacijo Besslove funkcije Jy(x).
» Funkcija y = Jo(x) je reditev diferencialne enatbe
xy"(x) +y'(x) +xy(x) =0, y(0)=1 in y'(0)=0.

» Laplaceova transformacija diferencialne enabe je enacba

d

s (Y -9 X(9) -1 V() =0,

Y'(s)(s> +1) +sY(s) = 0.

» Rezultat je diferencialna enacba prvega reda z loljivimi
spremenljivkami.

ﬂ_ sds

v = ige Y=

—§|n(1+s2) — .
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