in[-1:= B[n_, i_] := Binomial[n, il (t*1i) % (1 -t) * (n-1)

Inf-1:= P = {{0, 0} ’ {2a -1}, {3’ 3}’ {-1, 4}’ {‘3’ 0}’ {-1, 0}}
n = Length[P] -1
pll = Graphics[Line[P]];
c = Sum[P[i+ 1] *B[n, 1], {i, 0, n}]
pl2 = ParametricPlot[c, {t, 0, 1}];
Show[pll, pl2]

Out[+]=
{{0, 0}, {2, -1}, {3, 3}, {-1, 4}, {-3, 0}, {-1, 0}}

Out[+]=

Out[e ]=
{16 (1-t)*t+30 (1-t)°t*-10 (1-1t)*t>-15 (1-t) t*- ¢,

S5 (1-1)*t+30 (1-1)°t?+40 (1-1t)°t%}

Oout[s ]=

mnl-1:= A= {{Cos[a], -Sin[a]}, {Sin[a], Cos[al}} /. {aa > Pi/6}
(xA={{4, -T},{7,4}}*)

p=1{2, -4}
o N 1 /3
U 5h i 5
Out[s]=
(2, -4}

in[-1:= MatrixForm[A]

Out[~ ]//MatrixForm=

\3

|
N
‘ﬁmh—t

2
1
2
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mi-]:- t®@=4/5

Out[e ]=
4

5

il kz = Simplify[Det[{D[c, t], D[c, {t, 2}1}]/Sqrt[(D[c, t].D[c, t])]"3]
kz0 =kz /. {t > t0O}

Out[e ]=
4 (9-60t+237t*-494t%+609t"-444t°+ 151 t°)

5(5-56t+416t2 - 1600 t° + 3414 t* - 4088 t° + 2800 t° - 1168 t7 + 281 t°)*/?

Out[e ]=
643012500

882181 /882181

in[-1:= cl=A.c+p

Out[e ]=

1
{2+7 (5(1-t*t-30(1-1t)°t*-40 (1-1)°t3) +

2
1 4 342 2.3 4 5
— A3 (10 1-H)*t+30 (1-1t)3t?-10 (1-1t)2t3-15 (1-t) t*-t°),
2
1 4 342 243
4+ = A3 (5(1-tft30 (1-t)3t2 140 (1-1)2t%) +
2

1
— (16 (1-t)*t+30 (1-t)°t°-10 (1-t)*t>-15 (1-1) t4-t5)}
2

in[-1:= P1 = Transpose[ (A.Transpose[P])] + Table[p, {i, 1, Length[P]}]

Out[+]=
{{2’ -4}, {z + \/5’ _3_f}; {7 +

3 9 343 11
0

(2 2 12, B e 2y

in[-1:- Together[cl - Sum[P1[i + 1] *B[n, 1], {i, 0, n}]]
Out[e ]=

{0, 0}

- kzl = Simplify[Det[{D[cl, t], D[cl, {t, 2}]}]/Sqrt[(D[cl, t].D[cl, t])]~3]
kz10 = kzl /. {t > t0}

Out[+]=

4 (9-60t+237t*-494t%+609t*-444 t°+ 151 t°)

5(5-56t+416t2- 1600 t° + 3414 t* - 4088 t° + 2800 t° - 1168 t7 + 281 t*)°"?

Out[e ]=
643012500

882181 /882181

in[-1:= kz0® == kz10@ * Norm[A[1] ]

Out[+]=

True
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1= €@ =c /. {t-»1t0}
no = {{0, -1}, {1, O0}}.Normalize[D[c, t] /. {t - t0O}]
kz0
RO = 1/ kz0
SO = cO + nO x RO
k = SO + RO * {Cos[s], Sin[s]}

Out[s]=

4984 604
325" a5

Out[e]=
865 366

{ 1882181 . /882181 }

643012500

882181 /882181
882181 /882181

643012500

Out[e ]=

Out[+ ]=

Out[e ]=
262441211 49754839

{_643012500’ 107168750}

Out[+ ]=

{ 262441211 882181 /882181 Cos[s] 49754839 882181 /882181 Sﬁn[s]}
- + +
643012500 643012500 " 107168750 643012500
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in[-1:= pl3 = Graphics[{PointSize[0.015], Red, Point[c0]}];

pl4 = ParametricPlot[k, {s, -Pi, Pi}, PlotStyle - Magental;
Show[pll, pl2, pl3, pl4]

Out[e]=

inl-1:= kz

rychlost = Sqrt[ (D[cl, t].D[cl, t])]
Out[e ]=

4 (9—60t+237t2—494t3+609t4—444t5+151t6>

5(5-56t+416t2-1600 t3 + 3414 t* - 4088 t° + 2800 t° - 1168 t7 + 281 t%)>"?

1
J[( V3 (-5 (1-1t)*+80 (1-t)°t+30 (1-1)2t?-80 (1-t) t°) +
2

N

2
(10 (1-t)%+20 (1-1t)°t-120 (1-t)*t*-40 (1-1) t3+10t4)] +

1
(— (5(1-t)*-80 (1-1)°t-30 (1-1t)*t*+80 (1-t) t%) +
2

1 2
— A3 (10 (1-1)%+20(1-1)3t-120 (1-t)2t? 40 (1-1t) t3+10t4)] J
2



prednaska06-03-2026.nb | 5

mi1= x[s_]1=kz /. {t>s}; r[s_] =rychlost /. {t-> s};
sol =

NDSolve[{x'[s] == r[s] *xCos[a[s]], Y [S] ==r[s] *Sin[a[s]], a’ [Ss] = k[S] *xFr[S],
x[0] =0, y[0] =0, a[0] =0}, {x[s], y[s], a[s]}, {s, O, 1}];
res = {x[s], y[s]} /. sol[1];
pl5 = ParametricPlot[res, {s, 0, 1}]

Out[+]=

in[-]:= Show[pl2,

Out[+]=

Out[s]=
0.2
mnf-1:= N[kz0]
out[s]=

0.776038
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In[+]:=
eps = 0.002
vO=cO-(c/. {t> (tO-eps)});
vi=(c/. {t-> (tO +eps)}) -cO;
kzOdhad = ArcSin[Det[{vO, v1}]/ (Norm[vO] * Norm[v1l])] *2/ (Norm[vO] + Norm[v1l])

Out[+ ]=

0.002

Out[+]=

0.776065



