IT B UHXEHEpHbIX pacyeTax. J1laHb. 2023 [MepeBon Ha SMath eanHuubl U nepepaboTka MUHUMKU3ATOPA,
Puc. 3.2. lNouck pasmepos naearnbHoOM Lenu M. Kraska, 10/23

OnTtumanbHag uenb

N
L:=1m g.:=1 - (1) McxoaHble gaHHble AN pacyeTa
L
-7
y(x;a)=a.ch|——|-a y(0m; 1m)=0,1276m (2) LlenHaa nuHua
i 2
S(a):= d ; d
(a)= Jﬂ 1+d_XY(X' a) X S(1m)=1,0422m (3) JnnHa Kpusom
0Om
5 .
S(a)::z.-J(y(Om;a)+a) _ a2 S(1m)=1,0422m (4) [nuHa uenu

a(s)=solve(S(am)=S;a;0,1; 2)m a(1,5m)=0,3082 il
, , — ()
. N m
_ F (1,5m)=0,75N
Fy(S)._ > y( m) (6)
F_(S)=a(s) -9, F (1,5m)=0,3082N (7)
F(S):=if TIsDefined(S) 1/ 2 2 .
JF R 2 F(S):= [FX(S)] +[Fy(s]] if  IsDefined(S) poth versions work
L (S) + y( ) F(5) otherwise
else
F(s) 2 2 .
F(1,5m)=0,8109N  (8) F(S)’W/[Fx(‘q)] +(Ey (5))  This dossntwark

It is essential that the function has a valid return value if S is not defined.
However, this behaviour should be default.
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Cwuna HaTshkeHus Lenu B To4Ky nogseca (N)
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MinGR (a#; b#):= The original function

3 1 1
GR (a# ; b#):= 2 .b# ——.at + =[5 -(at —b#) ignored the first
argument. F and F(x) are

[ %1:=CR(a#; b#) vy =F (%] %, =GR (b#; at) v, = F x,] ] different objects.

while a# Zb#
if y, <y,
[b#::x2 X, =X, YV,:=Y, X,:=GR(a#; b#) v, ::F[Xl]]
else

[a#::xl X, =X, Y; =Y, X,:=GR (b#; a#) y2::F[x2]]

a# + b#
2

Sope =MINGR (1m; 2m)=1,191m F[Sopt]=0,765 N F[Sopt-1,01]=0,761 N F[Sopt.o,99]=o,77 N

MinGR (expr, X, a, b, t) Minimizes expr by varying x between a and b by bisection using the golden
ratio until they are closer than a tolerance t.

MinGR(F#; xX#; a#; b#; t#):: d:=b# — a#
GR(a#;b#)::g.b#__%.a#4_%.Jgn(a#-—b#)

[xl =GR (a#; b#) x,:=GR (b#; a#)]
Here the assignments were separated
because sequence of execution is not

y, = F# guaranteed in a vector

X# =X

1
while (b# —a#)>t#.d

if y, <y,
b#::XZ X,i=X, YV,i=Y; X ::GR(EI#;b#) v, = F#
1 x#=x1
else
a#::xl Xl ::X2 yl ::_YZ X2 = GR (b#,’ a#) y = F#
2 X#::Xé

a# + b#
2




Sope 1= MINCR (F (x); x; 1m; 3m; 0,0001)=1,258m F(S

= ] =0,754 N Better result than the
opt

opt .. .
original algorithm

Aopt 1= 2 (Sope | =0,4168 ——
N m

5 (Sopt ) F (s
tg[aopt]=m a,,, = arctg v (Sepe ) =56,4663° a_, =0,99 rad

Fx [ sopt ] P
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Cwvna HaTshkeHus Lienu B To4Ky noaseca (N)

1 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9
OnuHa yenu (m)




