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PT—YxvbExl, MEERELGEZMICEODLLIERER D,

ETFILADEMEFRTEE, Universe DE FICIERT 22 N TE

Universe Z#
- ETNEEOBMCIREERTERT, Universe DETICIFRLT %
ZENTE S,
EREH

- ZEOBMCREERTER, BFIEOTKTHY . ZEOMEED

LAY T ICERED, ZEROETICERT I LN TE S,
I-Yzv hEH

- I-Vr I ORMPREERTER, TV MERIDETIC

ER T 2 Z &N TE B,

I L—IL DR RR

EFILDIL—ILE, Universe DIL—ILET— 1 FDIL—ILD 2 EELAH Y £,
Universe DL —ILIZETLEEOEEZAETL2HLDT, UTOLSHBEREL T
W9,

univ_init
Ial—vavBBC—ELTETINSIL—IL
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univ_step_begin

- YIal—YavoRRT Y TORMICEITEINDIL—IL
univ_step_end

- YIal—YarvoRRT Y TOREICEITINSEIL—IL
univ_finish

- YIal—YarvTEII—ELTETINSL—L

IV bOL—FT—Tzy MERIZLICERIN, ET—Y v bOITEI R
ETHHDTY, UTOLI BEREAL->TLET,

agt_init
- IV bhERBIC-ERLTERTINIL-L
agt_step
- YIal—YavOERT YT TETINDIL—L
TIal—varvAkERLTOL—LOETEFIZUTOLS ICHRY £9,
F9rIal—2arFBRRECunivnt ARTINE T, EXALRT Y 7ICBENLT
univ_step_begin =& T — = > h ® agt_step —univ_step end DIETIL—IILAETEN
T, YIalb—a RTEEMNBIZINIZEE, univ_finish AEfTTEN, T2l
—>avhiRTLEY,

EEOIL—ILIT 4 RIFLUTOLIICHE>TWET, L—LZBRTEIERIT. 7%
WTA VYT Y FRICERT DI EISEELTLIEE L, £, ADHIL—IL AR LARWE
&3 [pass] &L TLEE W,

Universe MJIL—IILIT T 4 R

def univ_init():

pass

def univ_step _begin():

pass
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def univ_step end():

pass

def univ_finish():

pass

I— v hDIIL—ILI T4 R

def agt_init(self):

pass

def agt step(self):

pass

| z5omom L

V) —EBEZONUNHL
VI —DEZEDSI B, UTOHDEEHE L TEEFVET I ENTEET,

Universe Z#§
. T
s I — v MERY
B Universe ZEDMUH L

7= & Z X, Universe 8¢ L T hensuu 2 €& L7-& LFEF T, hensuu MU HET 728
IZIE. W= ILRIZUTO LS IR L £,

Universe.hensuu
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hensuu ICHfE 3 ZRAT BI2IE. UTOLSICEERL £9,

Universe.hensuu = 3

W ZERERDON O L

Universe ® T (ZZ2fE hiroba = E# L. hiroba O FTICZERZ# takasa Z EEL7=& L
9, takasa ZMEUPHT=OHOICIE, L—ILRICLULTFDO LS ICHERL £,

Universe.hiroba.takasa
ZEEHIE 3 RTEY) (VRE) thoTHY, 0BBOEZRICxEE, 1 EBDEE

ISy ER 2EEDERICLAVESERLEY., L1 VES 0 DERKY)=(2,3)ICI(E
bERATBICIE, UTDLSICRRAEL £,

Universe.hiroba.takasa[2, 3, @] = 5

BT—>xr bERIOFUHL

Universe ® T 222 hiroba #E#& L. hiroba ® FIcT— = > F&ER hito 2 EF: L 7=
ELET, hito EHUOHT=0H121F, IL—IILRIZUTDO LS IR L 9,

Universe.hiroba.hito

I—> x> bERhitohbIT =2 baE 1 DERT B7-0IC1E. create_agt BI# %
AWTUToLSICE8RL £FT,

create_agt(Universe.hiroba.hito)
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I—Yz Y MER I -2z Y b2 ERT 270DV BTEDL 5L DTT, L—IL¥P
ZHIIT =Yz MEHICREL D REICL—APEPEHF OO T -V x> ME
Al oERSNIE@ROI - bl £7,

B EFI)ILYVI-— Universe #* XVv I IS e

i ® Universe

v M oozora

...........

univ_init(self):
create_agt(Universe.oozora.tori, num )]

univ_step_begin(self):

T—>1 > MMER! univ_step_end(self):

create_agt

I—>1 2 MES

EgEnEeI—>1> b

T-Vry MEBICEERAT DI L IEBES Y A,
I—2zy bPEEOFUHL

I—Yzr NIZEHEFHLFEFT, 2TCDIT—Y v MIT 74 L MTREIdZ, &5
T —Y > MET 740 N TEM X, y, layer, direction 2 b x4, 512, BM
FEBRICEMTDZENTETET,

=BT =y FEREROHETICIE 2 DOAFENHY £9,

12BDAHEIEF, T—YzV bDOL—LIT 4 LW B self #ZHHWTT V2R TEHET
o HEXIERBMEXERVOETZHICIE, BT -V FDOIL—LIT 4 ZRNTUTD
LOICERL £9,
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self.x

ZZTCself ZFBERBEBDI—Y v b EBEWKRT ATV r FNIDODEH T,
2O0BlE. Tz FROZBHEHLOOFVOHETAETT, & ZIELUUTOL S IR L
EQJCIR

taro = create_agt(Universe.hiroba.hito) # hito T— = ¥ b &£ L Z# taro IZXA

taro.x = 3 # taro D x BHIZ3 AR A

ZZT. 1fTETIE hito T =Y x> b & 124/ L. Z#taro ICRALTWE T, D
T Y IR, taro IFEAEAR 1 DD hito T—Y x> b EXRLET,

21{TEB Ttarox LT B E T, taro DFOXBEBUATFOHET ZENTEF T,

Iartisoc Cloud @ BEE#fER!

B & T —EDIEA F DL DT,
artisoc Cloud TEZ2BEKICIIAKET L DT TUTOEELH Y £,

Python #0732 7 B8#K
—  PythonicbH &b &EAATNTEY . BUL SEHRAEEREE
artisoc Cloud #f#3A A E3#X
— artisoc Cloud ICH & b EHARAENTHEY | |AID OEAATRELE
#
aA—-YERRHK
- 2—YAMERY 5B
LBE, ZOZNENICOVWTERBALET,
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Python #8 # A 7 B9%4

Python fHA A A %L, Python O#geL L TH &b EHMAENTWBEHTY, L
—ILDEZHBLTH, BEREDATHEVOET I ENTEET,

7o & Z W  round ) IFEHEL DB [ #& MIER A L TBHERIBEH T, UTD LS ICEA
LEY,

a = round(4.7) # Z#a llEH5ZRA

Python $8AA & BEEULEARRIC, kT 2 artisoc Cloud fEAAAEEE D 7 0 — /N )LEF
BERBILCLDICERT A ENTEET,

Python A AAEIEIZ DO W T DML, Python DA FF 2 4 v FA2BBL TS
LYo

artisoc Cloud #H A A A BIZL

artisoc Cloud fAAIAABIEIL. MAS ET L E(ERT 2 7= IEF] e & L T,
artisoc Cloud (CH &£ EHAAENTH Y D o EAAIRELEKTT, KEh7akae
MBS HE, UTOL 2 BHDHHY £9,

BEETE
R AE
T — X BIZT A
I— v MRE (ERK - AR
I—y v MRE (ZDfh)
M- B (BE)
ZEHT—> v MR (EREERE)
ERT—Y v B (T—Y x> FEEER)
I—Y v MNEGERE (BERRE)
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https://docs.python.org/ja/3/library/functions.html

I—Y v FEGERE (£
I—Y v NEEGERE (BB
I—Y v FEEERE (Z0fth)
ZZ[ERE
77 AL AT
Z Dty
Bl INOCOBEBIFEICUTOL S ICHEINET,

7'a—NILEE
- =IO EIHLTHERRBIITTHROELE 58
I—y v FE#E
- IV iPEOBEHTHY. Ty MERTHRUTEIEK
ZF7A—NLBEHTTA. UTO3IBEOBEKIET -2 > FBEKTYT, Ihold
THRETOI -y bORIOWTERTEZZENTEET,

EEIT—-Y x> MK (BH)
ZET—Y x> FEIER (TRIRME)
Rz FEHR (T—Y v PEAER)
g, 77—V ET—Y 2 FEABEANENDEWNFICOVWTERALET, &
B, FEBOFMIIBEMLEREL ZSBIZI

B O0—/NLEEDEWNA
7aO—/NILEBIINL—ILDEZAL THEBELIEITTHEOET ZEATEE T,

7 ZE, T—Y v FEERT B create_agt & WO BEEIEEI I T —2 £ > FER
Tl =D ERETAICUATOL S ICERL FT,

create_agt(Universe.hiroba.hito) # hito T—> x> b &4k
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BTy bEROFENT
I—Yzv BRIV FBEOTECIREERTREETT,
COEBEMLESHICIE, TV bDIL—LIT 4 ZRTself EBVET,

e zIE, BRI -y b E Y —Y v FE# forward )2 WA-HICIE, T
— VIV D=L I T4 ZRIZUATDOLSIZEERL £,

self.forward(1l) # BIAIC 1 ED

1 —YEFRBK
B 1—FESTERT AL L TE, CNEI-YERRMETUET,

I —HERBEICIE. Universe DI—VPERBHEL -2 = > b DI - ERBHD
HYET,

EAMIZ, Universe 01— Y EBBIMIEETF L LHICEL MBI OWTEEL, T
VY b DA-FERERETI -V FOTBIOLTERLE T,

B Universe ® 1 —Y EHREK

Universe ® 1 — Y EXRBEMAVERT 270121, Universe DIL—ILITF 4 RDEKEIC
L EFT,

7z ZIE, T— v b hito ZERLIEEDEIZICE K & W) B# put_hito 215 72
OIZIE. UTo kS IC88RL £,

def univ_finish(self):
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def put_

h =
h.x

h.y

hito(x, y):

create_agt(Universe.hiroba.hito) # hito T—> x>~ F D&ERK

x # x EIZDIEE

y # y BEROEE

COREERWSTOHICIE, VW—ILDIFEREIATUTOLSICEARLXT,

Universe.put_hito(2, 3) # hito T—> v FZ&ER L. FEIZE(2,3)ICEL

BT—> Ol —YEERBEH

IV b1 HYERBREFERTH7-OICE, T2V bDL—LIT 42D

REICERRL £,

T ziE, T—Y v homuwWTWaIEERS (BEEE dist) o—T&HE (range) (2L
ZEEDIT— > MER] (type) DEEFAN2BEIE watch_ahead #5213, =T—
TV bPDIL—ILIT T4 ZEKEICUTDLSIZERL FT,

def agt_step(self):

def watch_ahead(self, dist, range, type):

self.forward(dist) # BIAICED

# FEOI— 1> % neighbor I L. AR D

neighbor = self.make_agtset_around_own(range, False, agttype=type)

n = count_agtset(neighbor)
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# bEDMEICRD

self.forward(-dist)

return n

COBEBAERWDIZOICIE, TV FDIL—LIT A ZRTUTOLSICERL £
ED

# BIAEE 2, @HE1ICWD hitoT—Y x> FEKZ. T8 n IS

n = self.watch_ahead(2, 1, Universe.hiroba.hito)

IJEV‘J—/I/- 477

T2 TR LAEERT ARICEREGIBEM G EEF EHILDTT,
artisoc Cloud N TERTE 27472 UICBEAL TlE. Tlartisoc Cloud THIFHT= %
python 24 721U | #ZSRTIZE 0,

T2 —IEFERTAHICIE. L—LIT 4 ZRNTimport XEBAWTEY 12—/l %
TARAHRFE T,

7= & 218 math 384 BHFOHEETHILHD T4 75 Y T, univ_init)A T math

ZMABTD7HICE, UTDLSICLET,

def univ_init():

import math # math €2 2 —J/L%& A vKR—F

a = math.asinh(1) # math £ 1 — /L DU N EhHRIES%EI %k % #) A

print(a) # --> 0.8813735870195429
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