MeTtoa cdhakTopmsaumum

K nekunu 8§ (2024)

1 FTapMOHUYECKMIM OCLUMNNATOP

OmpeneneHne cOOCTBEHHBIX (PYHKIMH TIPH TIOMOIIU OTIEPaTopa POKICHISI, BEBIYUCIICHUE HOPMHUPOBOTHEIX
MHOKHUTENEH

ni- F[@] = Exp[-x*/2];
F[n_] :=Factor[-D[F[n-1], X] +XF[n-1]]/5;n>0

F[O]
F[1]
F[2]
F[3]
F[4]

rin_] :=Integrate[F[n]2, {X, -, oo}]1/2

rrin_] :=NIntegr‘ate[F[n]2, {X, -, oo}]1/2

Table[r[jl, {j, 0, 5}]

out[3]= e 2
out[4]= 2 e

outs]= 2e 2 (—1+ ZXZ)
outl6]= 4 e

oull7)- 4e’z (3-12 x2+4 x*)

Out[10]=

(78, 2, 2 N2 7%, 433 4, 8 6 A, 16 V1 )
CpaBHEHHE CO BCTPOSHHBIMU (YHKIUSIMA DPMHUTA

in[11:= Factor[Table[F[j] - HermiteH[j, x] F[O], {j, ©, 5}1]

Out[11]=
{0,0,0,0,0, 0}

IMocTpoenne rpaduka ¢ # ypoBHIMH
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nhzl=  osc[n_] :=Plot|
Evaluate [Append [Table[F[j] /rr[j] +2j+1, {j, @, n-1}], X*]], {x, -4.5, 4.5},
PlotStyle - Append [Table [Automatic, n], Blue],
Filling -» Table[j-»2j -1, {j, 1, n}],
Ticks -
{Automatic, Table[If[0ddQ[i], {i, i, {@, .@15}}, {i, , {0, .01}}], {i, @, 2n+3, 1/2}1},
PlotRange » { {-Sqrt[2n] -1, Sqrt[2n] +1}, {-0.5, 2n +0.2}},
BaseStyle » {FontSize - 16, FontFamily -» "Times New Roman"}]

In[13:=  0SC[6]

Out[13]=

P L

in[14]:= Manipulate[osc[Floor([n]],
{{n, 0}, 0, 10, Appearance - "Labeled"}]

Out[14]=

n []:; 9.56
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2 MNMoTeHuman Mopse

IIpoBepka ypaBHeHHI
in[15:= Clear[c, a, f, u, A, F, r]
f[n_] :=-n+c-Exp[x]
a[n_] :=—(n—c)2

ufn_] :=Exp[2Xx] + (2 (n-c) -1) Exp[x]

Expand[-D[f[n] + f[n+1], x] + f[n]?>-f[n+1]%+a[n] -a[n+1]]
Expand[-u[n] +f[n]2+D[f[n], X] +a[n]]

Out[19]=
0
out[20]=
0
MuHHMYM TIOTEHLIKATA Uy
In[21]:= D[u[@], X]
Solve([%==0 /. Xx - Log[X], X]
Factor[u[@] /. x> Log[X] /. %[2]]
out[21]=
(-1-2c) e +2e**
out[22]=
1
{{Xe@}, {Xe— (1+ 2c>}}
2
out[23]=
1
—— (1+2¢c)?
4

Ompenenerue c.(., OepaTopoB POKIACHUS U HOPMUPOBOYHEIX KOHCTAHT

inf241:=  A[n_, y_] :=Expand[-D[y, x] - f[n] y]
F[n_, n_] :=Exp[Integrate[f[n], x]]
F[n_, k_] :=A[k, F[n, k+1]] /;k<n

r[n_, k_] :=NIntegrate[F[n, k12, {X, -oo, oo}]1/2

in[28]:= morse[cc_] :=Block[{m=Ceiling[cc] -1, fu, aa},
c=cc;
fu = Evaluate [Append[Table[F[j, @] /r[j, ©] +a[j], {j, @, m}], u[@]1];
aa =Table[a[j]l, {j, ©, m}];
Clear[c];
Plot [fu,
{x, -5.5, 3.5},
Filling - Table[j -» aa[jl, {j, 1, m+1}],
PlotStyle - Append [Table [Automatic, m + 1], Blue],
PlotRange » {{-5.6, 3.6}, {-1- (2cc+ 1)2/a, a}},

2X_m

AxesLabel » {"x", "u = 2e <>ToString[2cc+1] <> " "},

BaseStyle -» {FontSize - 16, FontFamily » "Times New Roman" }]



4 Factorization_method.nb

in[201:= Manipulate[morse[c],
{{c, 0}, 9, 10, Appearance - "Labeled"}

1

Out[29]=

C M 6.8
U
u=2e*"-14.6 ¢*
'4"\"’\'":"""'x
-20f
~30f
—40f
-50¢
In[30:=  morse[3.7]
Out[30]=
u=2e""-8.4¢"
1 I 1 1 1 1 1 x
e i
St
—10f
—15¢+
in[311:=  Export[NotebookDirectory[] <> "morse.pdf", morse[3.7], "PDF"];

3 OcumnnaTtop co wWenbto

Hwxe ckonmpoBaHb! KOMaH B! AJIs1 TapMOHHYECKOT0 ociuiusiTopa. [TonpoOyiite Mmoauduimposars ux n
MTOCTPONTH NMOTEHIHAT U COOCTBEHHBIC QYHKIMH U3 3129 8.5. HOpMHpOBOUHBIE MHOXKHUTEIH JIyUIlIe Cpa3y

cunrtath Nlntegrate.
Onpenenenne cOOCTBEHHBIX QYHKIMH MPU IIOMOIIHM ONepaTopa POKACHHS, BEIYUCICHIE HOPMHPOBOYHBIX

MHOKHUTENEH
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nE2- F[@] = Exp[-x* /2] ;
F[n_] :=Factor[-D[F[n-1], X] +XF[n-1]]/5;n>0

F[e]
F[1]
F[2]
F[3]
F[4]
rin_] :=Integrate[F[n]2, {X, -, oo}]1/2

rrin_] :=NIntegr‘ate[F[n]2, {X, -, oo}]1/2

Table[r[jl, {j, 0, 5}]

Out[34]=
Out[35]=

2 e’X_: X
Out[36]=

2e’x‘: (-1+2x%)
Out[37]=

4e’x‘: x (-3+2x%)
Out[38]=

4e’x‘: (3-12x* +4x*)
Out[41]=

{ﬂ1/4) \/E ﬂ1/4) 2 \/EHIM) 4 3 7r1/4, 8 \/g ﬂ1/4) 16 \/E ﬂ1/4}

CpaBHEHHE CO BCTPOSHHBIMU (YHKIIUSIMA DPMHUTA

in[42:=  Factor[Table[F[j] - HermiteH[j, x] F[O], {j, ©, 5}1]

Out[42]=
{0, 0,0,0,0,0}

IMocTpoenne rpaduka ¢ # ypoBHIMH

nf4zl= osc[n_] :=Plot|
Evaluate[Append[Table[F[j] /rr[j] +23j+1, {j, 0, n-1}], xz]], {x, -4.5, 4.5},
PlotStyle - Append [Table [Automatic, n], Blue],
Filling - Table[j-»2j-1, {j, 1, n}],
Ticks -
{Automatic, Table[If[0ddQ[i], {i, i, {©, .015}}, {i, , {@, .01}}], {i, @, 2n+3, 1/2}]},
PlotRange -» { {-Sqrt[2n] -1, Sqrt[2n] +1}, {-0.5,2n+0.2}},
BaseStyle -» {FontSize - 16, FontFamily » "Times New Roman"}]
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In[44]:=  0SC[6]

out[44]=




