i

3!




n1:= (* konstrukce splajnu pro 3 body x)
ni2i= (* vzorky =)
n3= X1 =1; x2=2; x3=3

outi31= 3

In[4]:= y]- = 4; yz = 1; y3 =2

out[d]= 2

nsi= (» druhe derivace (pocatecni volba) x)

n6l= Yyl =10; yy2 =5; yy3 =0

outi6]= O

n7:= (= koeficienty linearni interpolace «)

nei- @ = (x2-x) / (x2-x1)
out[gl= 2 - X

nol= b=1-a

outol= -1 +X

noi- aa = (x3-x) / (x3-x2)

out[10]= 3 - X

n11:= bb =1 - aa

outf11]= -2 + X
2= (+ koeficienty kubicke interpolace «x)
miz= €=1/6 (a”3-a) (x2-x1)"2

out{13]= é (—2+ (2—X)3+X>

4= d = 1/6 (b"3 - b) (XZ —Xl) ~2

out[14]= % (1+ (—1+X)3—X)

nisi- €€ =1/6 (aa~3-aa) (x3-x2)"2

1
ouisi= — [=3+ (3-x)3+x
E 6( +(3-%)3+

e~ dd =1/6 (bb*3 -bb) (x3-x2)*2

out{16]= % (2+ (—2+X)3—X)

n17:= (% linearni interpolacni funkce x)



2 | spline.nb

nsi= F=ayl+by2

out18]1= -1+ 4 (Z—X) + X

nor= ff = aay2 + bby3

outj19]1= 3 + 2 (—2+X) - X

inzol= Pl = Plot[f, {x, x1, XZ}];
p2 = Plot[ff, {x, x2, x3}];
Show[{pl, p2}, PlotRange - All, AxesOrigin - {0.9, 0.8} ]

4.0f
35;
30;
out[20]= 25;
20
Ls)

1.0F
[ 1 . . . . I . . . . I - . . I . . . . I

r 1.0 15 2.0 2.5 3.0

n21:= (* kubicke interpolace s navazujici 2 derivaci «)
n221= g =fF+cyyl+dyy2
5

5 3 3
uti221= -1+4 (2-X — (1 “l+ X)X X+ — (-2 2-X X
Out[22] + ( >+6(+< +) )+ +3( +( )+)

n231= g9 = Ff + cc yy2 + dd yy3

Out[23]= 3+2 (—2+X> X+Z (73+ (3—X>3+X)

n241:= (% srovnani linearni a kubicke interpolace «x)



spline.nb | 3

nizsi= p3 = Plot[g, {x, x1, x2}, PlotStyle - Red];
p4 = Plot[gg, {x, x2, x3}, PlotStyle - Red];
Show[{pl, p2, p3, p4}, PlotRange -» All, AxesOrigin - {0.9, 0.8}]

4.0fF
3.5;
3.0;
Out[25]= 25 ?
2.0;
1.5;

1.0F

n261:= (% druhe derivace interpolacni funkce x)
n271.= der2g = D[g, X, X]
outr271= 10 (Z—X) +5 (—1+X)

n2s= der2gg = D[gg, X, X]
out[28]= 5 (3—X)

in291:= P5 = PlOt[deng, {x, x1, XZ}];
p6 = Plot[der2gg, {x, x2, x3}];
Show[p5, p6, PlotRange » All, AxesOrigin - {0.9, -1}]

10

Out[29]=

1 n n n n 1 n n n n 1 n n n n 1 n n n n 1

F 1.0 1.5 2.0 2.5 3.0

n301= (% prvni derivace interpolacni funkce x)
ni31:- derlg = D[g, X]

out[31]= —3+§ (1—3 (2—X>2) +§ (—1+3 (—1+X>2)



4 | spline.nb

in321:- derlgg = D[gg, X]

out;321= 1 + g (1—3 (3—X)2)

n33:= (*+ nespojitost prvni derivace ve vnitrnim bode x)

nza= p7 = Plot[derlg, {x, x1, x2}];
p8 = Plot[derlgg, {x, x2, x3}];
Show[p7, p8, PlotRange - All, AxesOrigin - {0.9, -8}]

2+

Out[34]=

4L

L 1.0 15 2.0 2.5 3.0

n3s;= (* konstrukce splajnu: druha der. v x2 bude stupen volnosti )

nizei= newderg = D[f + c yyl +d der2y2, x|

out[36]= 3+§ (1—3 (2—X>2) + %derZyZ (—l+3 (—1+X)2)

ni371-= newdergg = D[ff + cc der2y2 + dd yy3, x]

o 1+ = der2y? (1-3(3-x)%
6

n3el= (+ pozaduji navazujici prvni derivace v x2 «x)

nizor- Solve[ (newderg /. x » x2) == (newdergg /. x » x2), der2y2]

out[39]= {{der2y2 - %}}

n401:= (% nova druha derivace v bode x2 «)

Ina1:= Yy2 = 7/2
7

Out[41l]= —

2
na21:= (+ opakuji kubickou interpolaci s touto novou hodnotou x)
na3i= g = F+cyyl+dyy2

7 5
siae 144 (2-X) + — [T+ (=1+x)3-x) +x+ = [=2+(2-%x)3+x
outt43] +4 )+12(+( +X) )++3( . )+)



spline.nb | 5

naar= g9 = FF + ccyy2 + dd yy3
7
outasl= 3+2 (-2 +X) =X+ — (,3+ (3—X)3+x)
12
nasi= p3 = Plot[g, {x, x1, x2}, PlotStyle - Red];

p4 = Plot[gg, {x, x2, x3}, PlotStyle - Red];
Show[{pl, p2, p3, p4}, PlotRange - All, AxesOrigin - {0.9, 0.8} ]

4.0F
3.5;
3.0;
Out[45]= 2'55
20[
1.5;

10f

6= der2g = D[g, X, X]

outeer- 10 (2 ) % (“1-x)

ina71:= der2gg = D[gg, X, X]
7 (3-x)
2

Out[47]=

nasi= p5 = Plot[der2g, {x, x1, x2}];
p6 = Plot[der2gg, {x, x2, x3}];
Show|[p5, p6, PlotRange - All, AxesOrigin - {0.9, -1}]

10+

Out[48]=

+ 1.0 15 2.0 2.5 3.0
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nao1= derlg = D[g, X]

out[49]= 3+§ (1—3 (2—X>2) +17—2 (—1+3 (—1+X>2)

nisol:= derlgg = D[gg, X]

7 2
utisol= 1+ — (1-3 (3-X
Out[50] +12( ( ))

nis1:= (+ nespojitost prvni derivace je odstranena x)

nis2i- p7 = Plot[derlg, {x, x1, x2}];
p8 = Plot[derlgg, {x, x2, x3}];
Show[p7, p8, PlotRange - All, AxesOrigin - {0.9, -8}]

2+

Out[52]=

L 1.0 1.5 2.0 2.5 3.0



In[« ]:=

Out[« ]=

In[« ]:=

Out[« ]=

In[« ]:=

In[« ]:=

Out[« ]=

In[« ]:=

In[« ]:=

Out[« ]=

In[« ]:=

In[« ]:=

Out[« ]=

Out[+ ]=

(» trigonometricka -dinterpolace pro 3 body %)
dim=3

3

x = Table[2 rn/dim, {n, 0, dim-1}]
2w 4

o 5 5
3 3
(* vzorkovane funkcni hodnoty %)
y = RandomReal[1, dim]
{0.0360832, 0.632988, 0.159449}
(* DFT koeficienty %)
ak = Table[Sum[y[[n + 1]] Exp[-I 2 mrnk/dim], {n, @, dim-1}], {k, O, dim-1}]
{6.828521, -0.360136 - 0.410097 i, -0.360136 + 0.410097 7}
(* interpolace -1nverzni DFT %)
interp = 1/dim Sum[ak[[k + 1]] Exp[I xx k], {k, 0, dim-1}]
1

— (0.828521 - (0.360136 +0.410097 i) e ** - (0.360136 - 0.410097 i) &> )
3

(» overeni, ze 1interpolace prochazi prvnim vzorkem =)

Simplify[interp //. xx = 0]
0.0360832 +0.1

(» graf dinterpolacni funkce se zakreslenymi vzorky =)

pl = ListPlot[Transpose [{x, y}], PlotStyle - Red];
p2 = Plot[Re[interp], {xx, 0, 6 11}];
Show[{pl, p2}, PlotRange -> {0, 1}, AxesLabel - {"x", "y"}]
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