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FRaRER, f.

D?*sin?a + (Deosa — (k+ 1)r)? = (k + 1)%° (2)
Bear 231 (2), BEPR[REG .

. Da
T Jcosa

B R B L R S B S P BB SR AR bk ok, [ kA o] BLid S o 4 I R ik
ki,

A SCAE R R R b BE B SR ek M2 1.

SRz R S F .

PN AR 9,

(za,u4) = (—2.711856, —3.501078)
P L TS T B

(zo,,v0,) = (—0.760009, —1.305726)
A EFLE L O 52§59

(o, Uo,) = (1.735932, 2.448402)
BT 42

r = 1.502708(m)
M B SE s B AR

15



(g, ye) = (0.903952, 1.197026)
H SO kN,

(e, ye) = (2.711856, 3.591078)
4 i 0 ST ol e R ) [ 4o £ 9 2

¢ = 3.021487(rad)

B, TEREFE LR DA af 2% R A W AGERE, 5 m T A 5E.
STEP1 i ekt FrhLbh i

F ) i — (BB S L, b kS F AT B E s, A SO DY Bk vy 5
FIRR 5 3R A% HH 4 3k 3 R b 1 2 S R4 T b b
STEPZ et SrHf 48 AT F b O Ao JRI0 J5 48 T b Co BT Sb SR ) 241 W7 6 &l

R —n 2, R, XEIEFEROEE R, HAHEFE 00 A, ) e
H, o MO B SR AR A A T — B . R

L HiEa T RAREH, ZREREFPL—EZ i TRARE L.,
2. HizGah PR —BRN, FIAFEfe, MELITHCR,

B 4.17: 1R — Rl fos s E

o, il

(2r)2 + (2r) - 2(2r) cos e = I*

r? _ IE
@ = arceos( ———|
Br?

TR, @AEERLS50ERNEEB S0, AN MR,

16



HA—LI'I'-H =i P!_yﬂ1
TA—Toy T =Ty,

¢ = arctan

1+ NATHGy W10y
A —.i‘oll 31—191

Ny’ > o, BIEFPOER BRI L,
Ny < o, BIBFEDLERNERE F.

3. iZ AT BB, SRR R A ol B4 18R -

B 4.18: i = Fl s

e L e
24+t —2rfcosp =1
WA

= arceos| gl F}
$= oy

#EF#, diEFPLE0EERNERS0,EMKEMNY, A

HE—I0g o 11—y
IH—J’:}: xj —If_'.lz
+ NE~Hiks M —Hoy
TE—fpy T1—Fog

1,9" = arctan

Ny’ > oty EIEFPOTER BN E,
Ny < o, BIRFPOLER BRI L.

4. MG T AL HAREERT, SRR A ol P 4. 198 AR
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Bl 4.19: $i%0 PO R0 fi s ik P

Hdr, il
D X D D il
(5 + gaﬂ}i + {E'JE S kel r
AT R A R 1o A -

FET ¥, St FPLS50EEMEES0CmERRYS, B
e

N > o, FIEFPOERHERE |-,
Yo' < ott, FIEFPOES B .

STEP3  Earfu Fakflast

R —mt 2, 38, HAGEE P OER, AT LA B A R () B

BN, W AE S5 a1 i TR — BUAR |

H I F A5
. B REAIEE RO TR AR b, {0 B4 2 A S ) - HE
2, quﬁﬁﬂ*iﬁil?ﬂ%ﬁlﬂﬁﬁi‘%- -EEPAL, FEFEhOf TERAERL L 4208

Fife
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B 4.20: iR —rEHE

SORETE, Wk,

D da
DG-—E-FE

OH = /22 +

LGOH = a+ LAOH
EZMIBOGH T, HRikeH:

OG? + OH? = 20G - OH cos(£HOG) = I?
E=MBAO HYD, 4ok

(2r)® + (2r)* — 2(2r)*cosd = AH?
EZMIBAOHT, #405E.

{giz 4+ OH? — D-OHcos(£AOH) = AH?

gi’t_tiﬁﬂi’:- HAEFFMoROGHEI, 2T R RN EEF P LG

(x2,3) = {{g + ‘;—:}m{% +n}.{§ + %}m’n{% +a))

3. HEROIEIEFE PO TR BRI, nEL2000R;
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B 4.21: ffiR =5 &M

i, pilE:

(2r)? + (2r)2 = 2(2r)2cos B = I*
i1

2 _ g2
3 = arccos( gl J

L

XA
¥a—doy I —doy
[ Ea—Toy i —Fy ]

T= arctan 1 VTP —
T4—To, ¥1—To,

a=vy—13
N g 98 38 PR A R A S E T DGR AR

Yo, — E.FA] Hoy — Ha

(T2, 12) = (o, +2r cos{arctan( J+T—a))
A

+m—cx), Yo, +2rsinfarctan
To, —Ta )vo, { ll:;i:.w_:.t -

& SECROIFET O T8 BN, FEF LR TR, 225

¥ boH

20



4.22; R0 E

Ko, i, £=ZAEOHO,P, ke, FEEElEf:
2+ (3r)® — Greos B = O H?

O\H _ O:H
sin®  sin ZHO,04

MO, HGY, HpsEEE,

O H? + (2r)? — 4r - O\ H cos(£LHO\G) = I

&
a=LHG - LZHMWO;

B bR A R

14r* —6reos 8 — I? : rsinf
@ = arceos| —————) — arcsin(

4r+/10r? — breos 3 +/ 10r?¢ — Gr Efﬂﬁﬁ}
M 1 e I Feh LG A bR

ey :y.a]

+T+a—o), Yo, +2r sin(arctan( Yo
Iﬂj i | €

oy — A

(z2,12) = (ro,+2r cos(arctan(

5. HRREMREIEF 06 T8 BRI, WnE4. 2300
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B 4.23: iR LR EE

Kb, fiyCRL, E=MEBCOHYP, hRIEER:

rtri—2rfcos =1

[ Ee s
e
ﬁznmmsl:giT!]
)i
a=g5-14

AT e8Il L B R S R T LG A

(z2.42) = (22, y2) = (xp,+r cos{arctan( M}Iﬁn—tﬁ], Yo, +T E-:ill{ar:‘.tm1{w}+ﬂ—¢]}
Tog + T4 E e ol |

6. SERIEMAEIEF DL T & HRE, FIRFPLA TR BB, k4245

.rjx 1
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H 4.24: AR EE

Ehmﬁjfﬁ: ﬁ_:

D dj
i OR
O =3+5;

E=MIEOCHY, BRE. EEEH.

D? D dj

+ ( + !'f.;'}
4 2 2

; D ,
¥ —D{E+ E—W}m;i = O H*

sin3  sin(£0CH)
CH  OH

M 75 31
£OyCH = ZOCH -

(m —9)
2

E=ZMEO.CHYP, BT, FiER,

r* 4+ CH? — 2r - CH cos(£0:CH) = O, H*

sin( L0, HC)  sin(£0,CH)  sin(Z00,H)
r - O H a CH

EZMEO,GHY, B,

r* 4+ OoH? — 2r - OaH cos(LGOH) = I#

M -
£GOyC = LGOWH — LCOyH

o= ¢— LGOC

23



TR RFESomE, B8 RIET P Ler .

Yo. + Ya Yo, + Ya

(z2,92) = (x2,92) = (zo,+7 m{amtau{m}+a—¢},y¢}?+r siu{arctan{m) +a—g@))

T. SESEMATRIEF O TSRS o, B TANRE SR HER R0 T 3l
Rl 20 RR, HARARALT S — R R AR R IR T rhal i A2,

STEP4 r#EEaR

R R AR AR, HF s, TURBE—HEHLIEERP LA
o, WA BIEFEPLRERRNSE. Hit, EHiIEIEFMEEcBRER, Rf
T E R F o BIFEEE rE, BT EIEFEP O m.

FEISTEP3—#f, H7F§R, BT C% il B Ay AR tH B I BL0, . Oxf1%
W, FAHCHEAN. SHEBEMHTE, WA RHEEFEPLOATM BN £, itk
MR e, BRFE IR EMNE . AMESHIEIEFPLRERSMNHE.
EEE?E-’F?&%D%EE&EME&HE- RUTRAGIEFEENXES, BREEAEER
'y &

BE—sl(z,y), B3PI it St r

L HI6FRARERR, w0, WiE TR,

r— gsind + Hoos
" posf — @sind

2. HIfu FH—BEME, iR sEEs.

r— Toy
¥ =

k=

3. [y TR _BEME, ai R,

_I—:EG=
Y — Yo,
4. B FAHRER, oy fRat bRy B RO e, AT DA

_ sind + feost
~ cosl — Osinf

ALLAHEFEPLER BRI E, FIEFPLERNRE EMHTR A0
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Bl 4.25: kAR T 1A

CAAHEF RO AN (e, ), HEE B0 BRI B R IEFP.LCH
Hebg, M2, 00), HELAEREETTRE ORI A N0, .
M AT RS I F L BT E ELER B 71 52

e M — i
£y — Ig
[I1E{whe B LRV DR#/E2HE 4 28
Ky = i )
i — ¥y
/5w e AW DR E2 A
- sinfly + Hecosts
- cosfls — fasinty
o L3 Ela, AR
fr = arctan 1 +_k s
. ﬁ
# = arctan T :—kh ‘

LN 8 N o ST SRR B 5 W

vy c08 3 = v COS O

BTSN GE, A SO R R R TR B R A A A A 2

442 BEWHLR
fEASAE, RN RE R E:



aad "

L]

=

B 4.26: t = 20siF 25 B\ ¥ G

= 4.6: (s R

| -100s | 50 |  0s | S0s | 100s |
| Beke (m) T.778034 | 6.608301 | -2.711855 | 1.332696 | -3.157228 |
| Jesky (m) 3.717164 | 1.898865 | -3.501077 | 6.175324 | 7.548511 |
| W1V REEr (m) | 6.209273 | 5.366911 | -0.063533 | 3.862265 | -0.346889 |
| WIWESy (m) | 6.108521 | 4475403 | -4.670887 | 4.840828 | B.079166 |
| S51W RS (m) | -10.608037 | -3.620045 | 2450962 | -1.665650 | 2.005033 |
| S5 M Sy (m) | 2.831492 | -8.963799 | -7.778145 | -6.078552 | 4.033787 |
| BI0LY S (m) | -11.922761 | 10.125787 | 3.008493 | -7.505340 | -7.288774 |
101V B Sy (m) | -4.802377 | -5.972246 | 10.108539 | 5.170626 | 2.063875 |
B Sr (m) | -14.351032 | 12.974784 | -7.002788 | -4.500737 | 9.462514
P51V Sy (m) | -1.980992 | -3.810357 | 10.337482 | -10.389540 | -3.540356
F201V S (m) | -11.952042 | 10.522508 | -6.872841 | 0.342952 | 8.524374
W01 Sy (m) | 10.566998 | -10.807425 | 12.382600 | -13.177577 | 8.606933
B (5) & (m) | -1.011058 | 0.189810 | -1.933627 | 5.853703 | -10.980157 |
| I (J5) y(m) |-16.527572 | 15.720588 | -14.713128 | 12,615526 | -6.770006 |
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e 4.7 MR
| | -100s | -50s | 0s | 80s | 2405 |

| 3k (m/s) | L.000000 | 1.000000 | 1.0ODDOOO | 1.000000 | 1.000000 |
| WIVWES (m/s) | 0.999904 | 0.999762 | 0.998686 | 1.000363 | 1.000124 |
| W51V E (m/s) | 0.999346 | 0.998641 | 0.995134 | 0.949698 | 1.003966 |
| W01V S (m/s) | 0.999091 | 0.998248 | 0.994448 | 0.948246 | 1.096263 |
| W51V E (m/s) | 0.998944 | 0.998047 | 0.994156 | 0.947802 | 1.095306 |
| W20V E5 (m/s) | 0.998849 | 0.997925 | 0.993994 | 0.947587 | 1.094934 |
| R (g) (m/s) | 0.998817 | 0.997885 | 0.993944 | 0.947524 | 1.094833 |

4.5 [EELEENE T SKR
4.5.1 HEEIAET

EF AL, BSATEF TR RA R AL, HLRRIEFHEES
RO B A R . SR I AT P A O L /s L ) R Y 1
WA, W[ A

rrrrrrrrrrrr Fhbdadnadninanininnnnnninabnbineerinteen

| |
"l I._III_|I||II_III|l...I-I.lllI.|||||l_||I||I_II-'-|I._|||I||.||||||
1 ] ] ] ] ] W L] L w v

P 4.27: 0 — 100s P 55 2 BA T35 30 - d o R e () 4 fh = 6 P

S b LRI, TE Sk BT R A O R 3 3k IS 30 B R R A i
B, W%V ESSEFOME2E R, TN A LS B
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A 4.28; R EASHEBEMEES, SWESIEFMRIEE

ST B4R, F=ER-LHWAESWEFANERELTEFERRE, ELEX
REF=NRESHILEFREHEE. SHERLHE _BENELHEENLET,
HICFaEE .

15 nE n na ns Mo Ml

B 4.20: e NS HBERALIRES, BN ESEFIERE

Bk AE, ZEEETSE =11 ST ME &R 791.604793m/s.

B 179 7 o e ST A PSR A T, R =N S RTICFiE B GE A
EEESELMEFNEEREL. RETELRMF=21ESiCFHRIGER
Flm/s, FEEE LA R IATRIERE.

4.5.2 HEFEEER

RONEEE, SREEE I A IR RAT HEE [ 791.246266m /s

i REENER

5.1 REHRS

o fLR1: WEWAEEMES, SRR D AERRENEMEEIGEE, &
HrEERAR R T R R

o (52 BAEMTEERENENEERLXSEEELK, LERTAEES
ML, A RLETTHE .

5.2 TSR
o N1 HEEK, HHNEERRE.
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£33k
1) FEWE, (SOERED, BEBEHRL, 20074,
MR
S P RLI SRS 2

1. resultl.xlsx
result2 xlsx
result4 xlsx
function.py
zeropoint.py
number, py

jea] F —{ X5, py
crushjudge. py
i) 8 — {435, py
o] B8 =35 py
. dataproduce.py

o e =, o e e B

— — _
B = O

. positioniteration.py

—_
e

. velocityiteration. py
. 1] R O f . py
15. wvelctorytheta.py
16. ] {8 F L85, py
5.

_—
.

1. function

import numpy as op

def fi{theta):
result=thetas=np.sqrt(theta*=2+1)+np.log(theta+np.sqrt (theta =2+

1))

return result

&8 F it WA 34 W P e i) & 3 1L

daf f2(theta . thetald ,v0,t d):
tresult=fi{thetald}-fi(theta)-4=vO=t*np.pi/d
return result

& T it M 30 5 H o i) oy 3 4L

daef f3(theta ,d,d0,theta_last):
t=theta
t_l=theta_last

29



result=t*=24t_l+=2-2stut_lepp.cos(t-t_ll-d4+np.pies2sd0=+2/dw=2
return result
AHTItHEARE Py Hf
daf fd4(thata):
t=theta
result=(np.sin{t}+t*np.cos(t})/(np.cos(t)-t=np.sin(t))
return result
R Tt HEE Fie R
daef fE(theta ,d,d0,thata_last):
t=theta+np.pi
t_l=theta_last+np.pi
result=t*+2+t _l*=2-2stst_l*pp.cosl{t-t_1l)-d*np.pil==2=d0==2/d==2
return result
#F iR S E o WA
daf f6(theta,d,d0,thetal,l, gamma):
t=theta
t0=thatal
result=l+s2+dse2et+e2/(4denp . pis*2)-deletenp.cos(t-t0+gamma) np.
pi=-d0==3
return result

ATt AREFER—REATEEFEE RS WE

import numpy as nop
def fi(theta):
result=theta=np.sgrt{theta++2+1)+np.log(theta+np.sqrt (theta-=2+
133
returna result
A T it W 354 W R e i) & 3 1L
daf f2Z({theta ,thetal , vl , t d):
result=f1{thetald)}-fl(theta}-4=vO=t=np.pi/d
return result
AT A 0 W B e ) A L
daf f3(theta.,d,d0,theta_last):
t=theta
t_l=theta_last
result=t** 2+t _Ll+=«2-2sftut_lepp.coa(t-t_ll-d+np.piss2ed0 =2/ ds=2
return result
AT RIS Eorts WA
def f4(theta}:
t=theta
result=(np.sin(t)+t=np.coa(t))/(np.coal{t)-t=np.sin(t))
return result
AR Tt R e
daf fBE{theta,d,d0,theta_last):
t=theta+np.pi
t_l=theta last+np.pi
resultetsadst leed-Pefet lwpp.cosl{t-t_l)-d4+np.plesedi sl /Jeed
return result
SR Tt AR e R
daf f6(theta,d,d0,thetad,l, gamma):
t=theta
tO=thetad
result=l=22+ds=2at+=2/{4+np. . pi=+2)-dsl=t*np.cos(t—t0+ganmal)/np.
pi-dQ==2
return result

#ATHAREFER —REATELEFER \REHND

2. zeropoint

30



def zerol(f.a.b,e,thetad v0 .t d}:
while b-a>=a:
c=(a+b}/2 #EF A
if fla, thetad v0 .t d)+f(c thetad , vD t, d)<0:
b=c
alse:

as=c
s TS REE W
return (a+b)/2
sRTitREHLHT S
def zero2(f.,a,b,e.d,d0, theta last):
while b-a>=a:
c={a+b)/2 #WF &
if f(a,d,d0,thata_last}*fi{c,d,d0,theta_last)}<0:
b=c
else:

a=g
AH TS RER R
return {a+b) /2
ATt HEE3IsHT S
daef zero3(f.,a,b,e,d,d0,thetad,l,gamma):
vhile b-a>=a:
c={a+b)/2 2l L
if f(a,d.d0,thetad .,l,gamma)+f(c,d,d0 ,thetad ,l,ganma)<0;
b=c
alse:
ame
s E SR ERE M
return (a+h) /2

#ATiHHREHLeT A

3. number

import numpy as np
def number (A.m}:
for 4 in np.arange(A.shape[0]):
for j in np.arange{A.shape[1]}:
a=hfi,j]
b=int(a=10%+n)=10==(-n)
sEBaliinfi i
if a-bi=B=i0=«({-n-1):
b=b+10=={-n}
#H4E M
Ali,jl=b
return A

sAFREe

4. o] B — LAY

import numpy as ap
import pandas as pd
from function import f£2 #ﬁfi’l’#f%ﬁlﬂﬁﬂﬂfﬂ
from function import £3 M FitXAHNME Lo Fai
from function import f£4 #F Fit S Lk KayiE
from zeropeint import zerol #ATitHEHf20T S
from zeropeint import zeroe2 #H T MEHEfINTE
from number import number #F FHEEsf &
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d=0.56 ##RfE
vo=1 #% %t
thetaO=32+np.pi #ELIHEHRA
1st _chair_thata=[]
for ¢t in np.arange(301):
if te=d:
theta_chairO=thetal
elae:
theta_chairO=zaercl {(£f2 .0, thatald ,10==({-8) ,thatal ,v0 ,t . d)
#8 S Be il M theta
lst_theta=[theta_chair0]
for i in np.arange(223):

1f i==0
d0=3.41-0.27b5=2
else:
d0=2_.2-0, 2752
A K

theta_last=1lst_theta[-1] #ZEME L—1{EF6718 ftheta
theta=zero2(£3,theta_last ,theta_last+np.pi/ 2,10+« (=-8) .d,40,
theta_last)
lst_theta.append(thatal
21t W LW EFHE fitheta
lst_chair_ theta.append{lst_theta)
lst _chair_theta=np.array{(lat_chair_theta)
1st _chair_xy=[]
for t in np.arange{301):
1st_=y=[]
for i in np.arange(224);
theta=lst_chair_theta[t 6 i]
lst_xy.append{d=theta*np.cos (theta) /(2*np.pi))
lat_xy.append{d=theta*ap.sin(thetal /{(2*np.pil])
#RiEthetaM EAEEFLE (x. y)
lst _chair_xy.append{lst_xy)
lat _chair_xy=np.array{lsat_chair_xy)}.T
lst _chair_xy=number (lst_chair_xy ,8) #Ee{i &
df=pd .DataFrame{lst_chair_xy)
df te_excel ("resultl_1.xlsx", index=False)
#3158 EFExcel ¥
lzt_chair_wv=[]
for t in mp.arange {0,301):
let_v=[v0]
for i in np.arange(223):
v_last=lst_v(-1] #H& E—1EFHEE
theta_last=lst_chair_thetal[t,i]
theta=lst_chair_theta[t, i+i]
x_last=lgt_chair xy([i*2,t]
v_laat=lst chair xzy[i=2+1,t]
x=lgt_chalr_xy[i=2+2,t]
y=lgt_chair _xy[i=2+3,t]
ARBE-TEFRLTEFHLE (x. v) HEA
k_chair=(y_last-y)/(x_last-x}
E_v_last=f4(theta_last)}
kE_v=f4(thata)
#1F AR o -0 A 4 R
alephi=np.arctan{np.abs({k_v_last-k_chair)/(1+k_v_last=
k_chairl))
aleph2=pp.arctan{np.abs({k_v-k_chair)/(1+k_v=+k_chair)))

NE T R Y L E A
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v=v_last*np.cos{alephi)}/np.cos(aleph2) #iiRIWHEFHEE
last_v.append(v)
let_chair_v.append(lst_v)
lst _chair_w=np.array(lst_chair +).T
1st_chair _v=number {lst_chair_v ,6) #EWed/| &
di=pd.DataFrame(lst_chair_w}
df .to_excel ("resultl 2. xlex" index=Falsae)

#F 1F 8 {8 FlExcel ¥

5. erushjudge

import numpy as mnp

from function import £3 AHTHNA RS e R £
from zeropoint import zero2 #F THNEHL3T A
daf judge(theta,d,w0}:

di=0.275

d2=0. 15

let_theta=[thetal

for i in np.arange(223):

if i==0:
d0=3_.41-0 . 2Tb*32
else:
d0=2.2-0.2T56%2
A5 B

theta_last=1lst_theta[-1] #&EM L— 1 EF014 Mitheta
a=theta_last
b=theta_last+np.pi/2
theta_new=zero2(f3,a.,b,10==(-8} ,d,d0,theta_last)
1=t _theta.append(thata_new)
#it | 4] £ F A7 Mtheta
if theta_new-theta>=Z=np.pi:
braak
AU EWEFAER B fet R
lat_x=[]
lat_y=1[]
for 4 in np.arange(len{lst_thetal):
p=lst_theta[i]l+d/(2+=np.pi)
z=p*np.cos{let_theta[i])
y=p=np.sin{lst _theta[il)
last_x.appand(x)
lst_y.append(y}
i Bthetaf R AEEFLE (x, y)
let k=[]
for i in np.arangef{len{lst_thetal-1):
k=(lst_y[il-lst_y[i+1])/(lst_x[i]l-1st_x[i+1]}
lat_k.append(k)
PR EIHE
ki=lst_k[0]
xi=1st_x[0]
yi=let_y([0]
B RN ENTHE
k2=(d42/d1+k1)/(1-d2+k1/d1) #HHELHEFRANSLEHHE
b=dZs*np.sqrt (ki=+2+1)+yi-ki+xi
if np.abs(b)<=np.abs(yl-kls=xl):
be-d2=np.sgrt (kl=+2+1)+yi-ki=xi
#it X E XA MasfE
xelyl-k2=x1-b) /(ki-k2)
ye=lkl=yl1-kl+k2«xl-k2+b) /(ki-k2)
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#it WS e
flag=0
for 1 in np.arange(len{lst_k}):
if lst_thata[i+l]-theta>=np.pi:
ki=let_k[i]
xi=lat _x[i]
yi=lst _y[4i]
d_chair=pp.aba(ki*(x-xid+yi-y)/np.sqrt (ki==2+1)
st AELAWABEHER TP CENER
if d_chair<d2:
flag=1
#HE TR
x2=1sat_x[1]
¥2=1st_y[1]
tEBR—TRENETFHER
k2=(k1-d2/d1)/(1+d2+k1/d1) #HHA—FEEWEFRELABAEENHAE
x={y2-k2+x2-b)/(ki-k2)
y={klsy2-klsk2+x2-b=k2) /(ki-k2)
#it B E A
for i in np.arange(lea{lst_k)):
if lst_thetali+i] -theta>=np.pi:
ki=lat_k[i]
ri=lat_x([i]
yi=lat_y[i]
d_chair=np.abs(ki#(x-xi)+yi-y)/np.sqrt (ki=+2+1)
FRELHEABSHREF CEMER
if d_chair<d?2:
flag=1
sHiESEN
ki=lst_k([1]
xl=1sat_x[1]
yi=lst_y[1]
tEBR -V EAMNEFLELHE
k2=(d2/d1+k1)/{1-d2=k1/d1) #ItHB - EAEREFRINIERNHE
b=d2*np.sqri(kl==2+1}+yl-ki*xl
if np.aba({bl<=pp.aba(yl-ki*xl):
b=-d2=np.sqrt{kl=+2+1)+yl-ki=xl
#it X {—F & it 028 E
r={yl-k2+*x1-b}/(k1-k2)
y=(kil=*yl-kl=k2exl-k2=b) / {kl-k2)
#it R E—T R EAW AR
for i in np.arange(len{lst_k)):
if lst_thetali+l] -theta*=np.pi:
ki=lat_k[i]
xi=lat x[1i]
yi=lst_y([i]
d_chair=np.abs(ki*(x-xi)}+yi-y)/np.sqrt (ki=+2+1)
FIRB—TEEAAWHABSHEET L ENER
if d_chair<dz:
flag=1
EEIL 6 - E |
x2=1st_x[2]
y2=1st_y[2]
AEAR R ERNIET R
u=urﬂwmnﬂrm®¢umj:ﬁ#ﬂ:*ﬁiﬂﬁ%#ﬂ~ﬁﬂkﬁﬁﬁi&ﬂ
r={y2-k2=x2-b}/(ki-k2)
yelkl+=y2-ki1*k2+x2-b-k2) /(kl1-k2)
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st R BT EEAE S8R E
for 1 in np.arange(len{lst_k)):
if let_thetali+i] -theta>=op.pi:
ki=lat k(i]
xi=let _x[i]
yi=lst_y([i)
d_chair=np.abs{ki=(x-xi)+yi-y)/np.sgrt (ki=+2+1)
AT EE AR SRR T CENER
if d_chajir<d2:
flag=1
LRl
return flag

s THANEEREHN

. i R A0S

import numpy as np
import pandas as pd
from fumnction import f1 #F FitMAELGFHeFMEL
from function import £3 #H FifM&W\HH o Bk
from function import f4 AT HBE L EEHHAFE
from zeropeoint import zero2 #ATFitHEEiIMTH
from number import number #H FRFelr | &
irom ecrashjudge import judge #R THHEEL LW H
d=0.65 #iE
vOo=1 #E &K
theta0=32+np.pi #HLWMMEHEM
for theta in np.arange(60.,0,-0.01):
flag=judge (theta ,d,v0)
if flag:
break
s ES A TFARNOENE SRR EES
for theta in np.arange(theta+0.01,theta-0.01,-0.0001):
flag=judge (theta ,d, v0)
if flag:
break
for theta in np.arange(theta+0.0001,theta-0.0001,-0.000001):
flag=judga(theta,d,v0)
if flag:
break
eiEf R M £ L9 Mtheta
theta_chairO=theta+0. 000001
t=d=(f1(theta0d)-fi(theta))/(4«np.pisv0) #it M H A
lzt_chair_theta=[theta_chair0]
for i in np.arange{223):

if i==0:
d0=3.41-0.2T5=2
else:
d0=2.2=-0_2T6«2
#H AR K

theta_last=1lst_chair_theta[-1] #%& b — 1 iEF8# fitheta
thata=zero2(f3 theta last ,theta last+np.pi/2, 10==(-8) 4,40,
theta_last)

lst_chair_theta.append{theta)
#it K LG HEF R Atheta

1st_chair_xyv=[]

for i in np.aranga(224):
lat _=ywv=[]

35



theta=lst_chair theta[il
let_xyv.append{(d=theta*np.cos(theta) / (Z*np.pi))
lst_xyv.append{d=theta=np.sin{theta)/{(2=ap.pi})
#i EthetaM EAEEF LT (x, y)
lst_xyv.appand {v0)
lst_chair_xyv.append{lst_xyv)
lst _chair_xyv=np.array(lst_chaizr_xyv)
for i in np.arange{223):
v_last=1st_chair_xyv[i,2] #KBL—EFHEE
thata_last=1st_chair_thetali]
theta=lst_chair_theta[i+i]
x_last=1st_chair_xyv[i,0]
y.last=1lst _chair_xyv[i,1]
x=let_chair_xyv[i+1,0]
y=lat_chair_xyv[i+1,1]
R LT EFPLENEFNER (x, y) PEA
k_chair=(y_last-y)/(x_last-x}
k_v_last=f4{(theta_laest)
k_v=£f4(theta)
it R RO K E
alaphl=np.arctani{np.abe((k_v_last-k_chair)/{i1+k_v_last=k_chair)
))
aleph2=np.arctan(np.abs((k_v-k_chair)/{l+k_v=k_chair)))
st RFETRE SR RN AA
vay_last+=np.cos(alephl) /np.cos (aleph2) #itN HEETayt ¥
lat_chair_xyv[i+l,2]=v
1st _chair_xyv=number (1st_chair_xyv ,8) #E#eli &
df=pd.DataFrame(lset _chair xywv)
df .to_axcel ("resultl_.xlsx",index=False)

R FHEFExcel ¥

. Jo] B =4

import numpy as np
from crashjudge import judge #F THEEEXLHE
vo=1 #E%LE
D=9 WL EMeEE
for d in np.arange{0.56,0.4,-0.01}):
theta_min=D*np.pi/d &3 % i A\ ¥4 % #6674 ftheta
for theta in np.arange{theta_min+5,theta_min,-0.1):
flag=judge (theta ,d,v0)
if flag:
braak
if flag:
break
s SR ETE WL MA N ERES
for d in mp.arange (d+0.01,d-0.01,-0.0001):
theta_min=D=np.pi/d
for theta in np.arange({theta_min+6,theta_min,-0.1):
flag=judge (theta,d,v0)
if flag:
break
if flag:
braak
for 4 in np.arange {(d+0.0001,4-0.0001,-0.00001):
theta_min=D=np.pi/d
for theta in np.arange(theta_min+5,theta_min,-0.1):
flag=judge (theta ,d,v0)
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if flag:
break
if flag:
break
for d in mnp.arange {d+0.00001 ,d-0.00001,-0.000001}:
theta_min=D=+np.pi/d
for theta in np.arange(theta min+6,theta min,-0.1):
flag=judge (theta,d,v0)
if flag:
braak
if flag:
break
for d in mp.arange (d+0. 000001 ,4-0. 000001 ,-0.0000001) :
theta_min=Dsnp.pi/d
for theta in np.arange(theta_min+6,theta_min,-0.1}:
flag=judge (theta ,d ,v0)}
if flag:
break
if flug:
break
LRt BNl S
print{d) sRHEWLZEFAT R REoEa78E

8. dataproduce

import numpy as op
from function import £4 #F FiHNBSE L E#HE
from function import £5 #F FitREA HES Favfr Fa A
from zeropoint import zero2 #HATitHEHIsMETS
d=1.7 #HE
vo=1 #% kit
D=9 #WL=mpiE
d0_1=3.41-0.275=+2 #ELEE
d0_2=2.2-0.276+2 s EREREEK
thetaO=D+np.pi/d #it N & LobdB|efoyis &
x0=D*np.cos(thetad) /2
y0=D=np.sin(thetad) /2
#it & Lot RpT &4 (x, y)
| k=f4(thatald)
11=2#*np.aba(y0-k=x0) /op.sqrt (k==2+1)
12=np.sqrt (D==2-11=2}
r=D*+2/(6+11) #tHAF _-_EBEANHEE
xl=x0+2%r/op.aqrt {1+l /ks=2)
yl==-(x1-x0) /k+y0
#it W — B g W G 4 4
| x2=-x0~T/np.eqrt {1+1/k=s=2)
y2u=-(x2+x0) /k-y0
wit W R ey [ A
aleph=np.arcceos(l2/(r=3))+np.pi/2 #iIEFRENAE A
theta_chairQ_l=pp.arccos((BerwsZ-d)_1#«2) /(Ber==2})
#TAB—FEEWEFREE — B E £ %A R # Htheta
theta_chair0_2=np.arccos((2+r*+2-d0_1#22)/(2+r==2))
N BT EENEFREE _ B Wt £ LA E# Htheta
a=thetad-np.pi
b=thetad-np.pi/2
theta_chair0_3=zero2(f6,a,b,10==(-8) ,d,d0_1 ,theta0-np.pi)
A —-HEERNEFR R NS ot B o0 £ theta
theta_chair_l=np.arccoes {{B=r+=2-d0_2==2)/(Bxr+«2}}
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R ASEREFHEN-REAMHETAEE# Htheta
theta_chair_2=np.arccos{((2sr*=2-40_2=+2) /(2sr++2))
AMINESEEFHEN _BEAMHEFHEE & Hthota
theta_chair_3=zeroc2(f5,a,b,10*==(-8) ,d,d0_2 ,thetald-np.pi)

AN ESEEFHERHEEWEFHLES Htheta

ti=2s+r=aleph/v0 #itW LB AR _BEF s

t2=til+r=aleph/v0 #it M 3 3|2 & i 45 iy e
thetal=np.arctan((y1-y0)/(x1-x0))+np.pi #itHF—FEAHR N SETFHEHC

thetaZ=np.arctan({y2+y0)/ (x2+x0)) #H‘a;%%.& W ey EF SAaa T H el A
|x_m=x0/2
¥.=-y0/2
e L bR
print {thetad x0 ,y0 ,r,x1,y1,x2 y2,aleph,theta_chair0_1,
theta_chair0_2,
theta_chaird_3 ,theta_chair_1 ,theta_chair 2 ,theta chair 3 ,t1,
t2 ,thatal ,
thetaZ ,x_,y._)
sHAMEEER

. positioniteration
import numpy as np
from function import £3 #ATHNA RS LM NRA
from function import £5 #M T NBLES Fah{t B4
from function import £6 A THRNEFES—REAMEEFES R0 EE
from zeropeint import zere2 #f TitHEH&Efafwissi T
from zeropeint import zero3 #M TitMEMLeMI TS
daef iterationl(theta_last ,flag_last ,flag_chair}:
d=1.7 #¥%E
D=9 #WIEMHEE
theta0=16.6319611 ## Lokt &atayiE M
r=1.5027088 #R B EAMFE
aleph=3.0214868 S HAE LA
if flag _chair==0;
d0=3.41=-0,2TE=32
theta_1=0.9917636
theta_2=2.5168977
theta 3=14. 12365667
alae:
d0=2 2-0_.276=32
thata_1=0.65661483
theta_2=1.1623661
theta_3=13.5544471
sAER kR, EAE £
if flag_last==1:
theta=zero2(f3 theta last ,theta last+np.pi/2,10=+=(-8) 4,40,

thata_last)
A REEFHEE £8theta
flag=1 2EEEEFHESBHEY
#it NEFhEEFHER  BL0HE
elif flag_last==2:
if theta_last<thata_l:
b=np.sgqrt{2-2+np.cos{theta_last))«r=2
beta={aleph-theta_last)/2
l=np.zqrt(bs«2+D==2/d-beD=np.coa{batal)l
gamma=np.arcsin(b*np.sin(betal) /1)
theta=zero3 (f6 ,thetad ,thetad+np.pi/ 2,10==(=-8) ,d,d0,
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thetal ,1,gamma)}
st R EEFELEE K thota
flag=1 #+RBEEFHEDBHREY
st HHEFERN - BEAMBEFEL )\ REHKL

alze;
thata=theta_last-theta_1
it HEEFHLE S Htheta
flag=2 +EEEEFHERENEY
it HREFPEEFHER - BHANHL

elif flag_last==3:

if theta last<theata_2:
a=np.sqrt{10-E=np.cos(theta_last))=r
phi=np.arccos{({4*r+*=2+a=«2-d0==2)/(d=as+r))
beta=np.arcsin{r*np.sin(theta_last)}/a)
theta=aleph-phi+beta
#itHEEFHMEE S Ftheta
flag=2 #ROEEFHEDEMRT
sTANEFEN —REAMEREFER —FE A WA

alse;
theta=theta_last-theta_ 2
#it HEEFHMLEEHtheta
flag=3 +BEEBEEFHREDENRY
A HREFREETHAR — B A0
alse:

if theta_last<theta_3:

p=d=(theta_last+np.pi)/(2=np.pil

a=np.sqrt{p**2+D==2/4-p=*D*np.cos(theta_last-thetal+anp.
pi}}

beta=np.arcsin(p*np.sin(theta_last-thetal+np.pi)/a)

gamma=beta-(np.pi-aleph}/2

b=np.sqrt{as*x2+r**2-Zsasrsnp.cos (gamma })

sigma=np.arcsin{a*np.sin{gamma) /b)

phi=np.arccos({r=*2+b==2-d0=+2) f(2=r=b})

theta=aleph-phi+sigma

#it HEEFH L E$ Htheta

flag=3 #EEEEFHEGEMNEH

st AN EFE S LS TMEETER RN MAHNE

elsa:

a=theta_last-np.pi/2

b=thata_last

thetaszero2(f5,a,b,10==(-8) ,d,d0 ,theta_last)

#it HEETH L £ Kehota

flag=4 s EEFHEdSERH

HIRAHEFREETRER LRI AR

return [theta,flag]

ARTHREEAR

10. velucityitarat-iuu

import numpy &s np
from function import £4 #H"f‘l‘i’#ﬂﬁ.il&ﬁﬂﬂﬁ
def iteration2 (v _last,flag last flag,theta_last ,theta,x_last,y_last
llf,.’r};
xl=-0.7600091
yl=-1.3067264
#it W — B EA T
x2=1.7358326
¥2=2. 4484020
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Lo 5 el 4o b o) 2
k_chair={y_last-y)/{x_last-xz) #IHELHHE
v=-1
if flag_last==1 and flag==1:
k_v_last=fd4(theta_last)
kE_v=f4(thata)
AR HEFREETFTHEL ) RS FH 0 o4 E
elif flag_last==2 and flag==1:
kE_v_last=-{x_last-x1)/(y_last-y1}
k_v=fd(thata)
A HEFER-REAMBEFEI R A R RNHE
elif flag last==2 and flag==2:
v=v_last
At ANEFPEEFRER—REA A
elif flag_last==3 and flag==2:
E_v_last=-{x_laat-x2)/(y_last-y2)
k_vs-{(x-xi)/(y-y1)
I ANETES _REANEETES —RENFm I RESHHE
elif flag _last==3 and flag==3:
v=v_last
#HiANEFPEETNES _REN MK
elif flag last==4 and flag==3:
theta_last=theta_ last+np.pi
kE_v_last=f4(theta_last)
k_v=k_v=-{x-x2)/{y-y2)
s ENETFESHSEMEEFEN — R AHA T R EmHE
elsa:
theta_ last=theta_last+np.pi
theta=theta+np.pi
k_wv_last=f4(theta_last)
k_v=f4{theta)
AIAREFPEEFFEZL RSB R ENHHE

1f w==-1:
alephi=np.arctan{np.abs{({k_v_last-k_chair)/(1+k_v_last=
k_chair)))
aleph2=pp.arctan{np.abs{({k_v-k_chair)/(1+k_v+k_chairl)))
st AT RESHE RN A

v=v_lasts*np.cos{alephl)/np.cozs(aleph2) #ifH S EFHEE
return w
#FF it Wi A
import numpy as np
from function import f4 R TFHRHEE LREHHE
def iteration2(v_last ,flag_last ,flag,theta_last ,theta,x_last,y_last
% I
xl=-0,7600001
¥yl=-1,306T7264
it N F-EE AL 2E
x2=1, 7369325
y2=2 . 4484020
s NE_EEASEC2E
k_chair=(y_last-y)/{(x_last-x) #itHELHH=E
v=-1
if flag last==1 and flag==1:
E_v_last=f4(theta_last)
k_v=fd4(thetal
FMTAREFPEEFRELE RS 0B MHE
elif flag_last==2 and flag==1:
kE_v_last=-(x_last-x1)/(y_last-yl}
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k_v=f4(thetal

I RNETERN-—REAMSETEZALEHA T A NAHE
elif flag last==2 and flag==2:

v=v_last

AIANEFREEFNER - REASNAE
elif flag last==3 and flag==2:

E_v_last=-{x last-x2)}/(y_last-y2)

k_v=-(x-x1)/(y-v1)

AR EFER _BEANGEFER B HA B R EMHE
elif flag_last==3 and flag==

v=¥_laat

HANEFREETHEA _BEASKE
elif flag_last==4 and flag==3:

theta_laszt=theta_last+np.pi

k_v_last=f4(theta_last)

E_v=k_v=-(x-x2)/{y-v2)

I ANETESHBEMEEFEN _BEAM T R ESHE
glse:

theta_last=theta_last+np.pi

theta=theta+np.pi

k_v_last=fd4(theta_last)

k_v=fd4{thata)

AIANMEThEEFHESHESHF A ENHE

if wy==-1:

alephli=np.arctan{np.abs {({(k_v_last-k_chair)/(1+k_v_last=
k_chairl))

aleph2=np.arctan{np.abs {(k_v-k_chair)/(1+k_v=k_chair)})
#r}!ﬂ'ﬁ"r*:!»! L& AE T
v=v_last+*np.cos{alephi)}/np.cos(aleph2) #H N IilEFeeE

return v

#F T it Wi i AR
11 00 ) RS

import numpy as ap
import pandas as pd
from function import £2 #8 Tt W £ 3{x ¥ Mt ¥4k
from zeropeoint import zerol #AFitHEIoMTSR
from number import number #8TRFelL &
from pesitioniteratiom import iterationi #MTitM{rE#{
from velocityiteration import iteration2 &/ F it ® &
d=1.7 #JE
vo=1 #E RN
theta0=16.6319611 #% 0B & efeyin fi
r=1.5027088 ¥ _BEINHEE
'aleph=3.0214868 #F B HAesM M
t1=9.0808299 &4 F Ik ¥ — 5 [ a7 2
t2=13.6212449 #X % BT 8 HE S a6 8
xl==0.7T600021
yi==1.3067264
o — B 0 oy [ 2R
x2=1.T369326
y2=2, 4484020
W — B o e o B
thetai=4,0056376 #M—REANHN 28 FHCHEM
theta2=0.8639449 #H _BEAHEA S8 FTEHLHEA
lat _chair_theta=[]
lst _chair_flag=[]
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for t in mp.arange(-100,101}:
if £<0:
theta_chair0=zerol (f2,thetad 100,10+« ({-8) ,thetald v, t,d)
flag _chair0=1
alif t==0:
theta_chairO=thetal
flag_chaird=1
elif t<tl:
theta_chairO=v0=t/{(2=r)
flag_chair0=2
elif t<t2:
theta _chairO=v0={t-t1)/r
flag_chair0=3
glea:
theta_chair0=zerol (£2,thetad , 100 ,10*=(-8} ,thetald ,v0 ,-t+t2,d
J-op.pi
flag_chairO=4
s B EEScheta ES SR £ H1lag
let_theta=[theta_chaiz0]
let_flag=[flag_chairQ]
for i in np.arange(223):
theta_last=lst_thetal-1] #FMPL—EFHEE £Htheta
flag_last=1st_flag(-1] 2HB LT EFHRESGEHRT £ NLlag
[theta ,flagl=iteratioeni{(theta_last ,flag last i}
1st _theta.append{theta)
lst_flag . append{flag)
lst_chair_theta.append{lst_thetal
lst_chajir flag.append(lset_flag)
2 HLHEFHET S NthetafF A B AH £ 81 1ag
lst _chair_flag=np.array{lst_chair_ flag)
lzt _chair_theta=np.array{lst_chair_theta)
lat _chair_xy=[]
for i in np.arange{201}:
lat=[]
for j in np.arange(224):
flag=lst_chair_flagli,j] #HZ B 4HIFFHETS &theta
theta=lst_chair_thetali,j] #RALHEFHEHSMEY £ Hflag
if flag==1:
p=d*theta/(2*np.pi)l
x=p=np.cos(thatal
y=p*np.sin(theta)
elif flag==2:
x=xl+2+r+*np.cos(thetal-theta)
y=yl+2+r+*np.sin(thetal-theta)
elif flag==3:
x=x2+r=np.cos(thetaZ+theta-aleph)
y=y2+r=np.sin(theta2+theta-aleph)
alse:
p=d=(theta+np.pi)/(2=np.pi)
x=p=np.cos{thata)
y=p=np.sin{thata)
S STEEHER (x, y)
1st .append (x)
1st .append (y)
lst _chair_xy.append{lst)
1=t _chair_xy=np.array{lst_chair_xy)}.T
last _chair_xy=number (lat_chair_xy ,6) #0 et &
di=pd .DataFrame(let_chair_xy)
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df .to_excel (“resultd_1.xlsx",index=Falsa)
#RF € FExcel T
1st_chair wv=[]
for 1 in mp.arange (201):
lat_w=[v0]
for | in np.arange(223):
flag last=1lst _chair flag(i,j]
theta_last=lst_chair_thetal[i,j]
flag=1st_chair_flag(i,j+1]
theta=let_chair_thetali,k j+1]
x_last=lst_chair_xy[j*2,i]
¥_last=1st _chair xy[j=2+1,14]
x=let_chair_xyl[j=2+2,i]
y=let_chair_xyl[j=2+3,i]
ARV E—TEFRLYHEFHLE AKSEKthetaPfHEBENEE £ Hflag
v_laat=1st_v[-1] ##B L EFHEE
v=iteration2(v_last ,flag_last ,flag,theta_last  theta . x_last,
y_.last ,x,r¥)
lat_v.appand(v)
it HEWETHRE
let_chair_v.append(lst_v)
1st_chalr v=np.array(lst_chair_v}.T
1st_chair_v=number {lst_chair_v ,6) #®Felr &
df=pd.DataFrame{(lst_chair_w)}
df .to_excel ("resultd4_2.xlsx",index=Falase)

REHENExcel P

12. velctorytheta

import numpy as np
from positioniterationm import iterationi #ATitNERAR
from velocityiteration import iteration? #8 TitHilEiEf
daf f{flag,theta):
d=1.7 #8F8
r=1.6027088 ¢R _BHEAMFE
aleph=3.0214868 #F BN A
X1=-0.7600091
yl=-1.306T7264
R —REANECLRE
¥2=1.T359325
¥y2=2.4484020
R _BREAAECLE
thetal=4.0055376 #if M¥—BREETH A S F 0L HHEA
theta2=0.8639449 #it ¥ _SE A7 S0t F ML oA
il flag==1:
p=d=theta/{2=np.pi)
x=p=np.cos {theta)
y=p*np.sin{theta)
#THE TR RS oray i
elif flag==2:
x=xl+2=r=np.cos{thetal-theta)
y=yl+2+r=np.zin{thetal-theta)
it WALT W — B B Y R
elif flag==3:
x=x2+r+np.cos{thetaZ+theta-aleph)
yuy24r=np.sin(theta+theta-aleph)
#it WA T W B EAle Ay 4T

alsa:



13.

p=d={theta+np.pi)/(2+np.pi)
x=p=np.coz {theta)
y=p=np.sin{theta)
AT RETHHEE a4 RF
return [x,y]
sFTFHRECEEHchataf i S8 BB TN 445
def v_theta(theta_ last ,flag last ,flag chair ,v_last):
[theta ,flag]l=iterationl{theta_last ,flag_last ,flag_chair)
#it S HthetafofiEG B EY
[x_last .y _last]=f{flag last ,theta last)
[z,yl=f(flag,thata)
#ﬁ!ﬂfﬁ#-#ﬁiﬂff-!&#
v=iteration2{v_last ,flag_last ,flag,theta_last ,theta,x_last,

y.last ,x,y)
#if 3 i
return [theta,v,flag]

tRTFHHRe LR

) et 4 KRS

import numpy as np
from velctorytheta import v_theta #fiFitH#E AR
vO=1 22X LHERE
v_max=2 #§ AME
thetaO=16.6319611 #% L 0Bf 3| of o548 A
theta_chair0_3=14.1235687 #¥ — TV EAHNEF AR MM S or & 0L F £ N theta
lzt_thetal=np.arange(thetaQ-np.pi,theta_chaird 3 ,0.001)
let_v=[]
1st_flag=[]
1st_theta=[]
for thetald in lst_thetald:
[theta ,v,flagl =v_theta{thetad ,4,0,v0)
l1st_theta.append(thata)
lest_v.append(v)
lst _flag.append(flag)
for j in np.arange{2):
for 4 in np.arange(len{lst_thetal)):
theta_last=lst_thetal[il
v_last=1lst_v[il
flag_last=1lst_flag[i]
[theta ,v,flagl=v_theta(theta_last ,flag_last ,1,v_last)
1lst_thetalil=theta
1st_vwlil=v
lat _flaglil=flag
AN EPR A RANETH M AL E &M thetafy T 1k
thetaO=1st_thetaO[lst_v.index(max(lst_v))] #R#B#ERAMELNEES

#theta
lat_thetal=np.arange (theta0d-0.001 thetal+0.001 ,0.000001)

let_w=[]

lat _flag=[]

1=t _thata=[]

for thetad in lst_thetal:
[theta ,v,flagl=v_theta({thetald 4,0, ,v0}
lat_theta.append{theta)
let_v.append{v)
lst_flag.append(flag)

for j in mp.arange{2)}:
for i in np.arange(len{lst_thetal)}:
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theta_last=lst_theta[i]
v_last=lat_v[i]
flag last=1st_flag([i]
[theta,v,flag]l=v_theta(theta last ,flag last ,l,v_last)
1zt _thetali]l=thata
1st_w[i]=v
1st_flagl(il=flag
dlan R A A LAER
v _max=v_max*v0/max({lat_v) #itHALEIHBELEE
print {max{lat_v}}

print (v0_max) skt ELARARE
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