LUAT CHOI CHINH THUC CUQC THI PAU TRUONG REINFORCEMENT

¢ MUC TIEU

LEARNING

Ban can dao dugc so vang nhiéu nhat véi so nang lugng ti€u ton 1a it nhat. Trong khu ring

noi ban dang ding c6 rat nhiéu cam bay va chuéng ngai vat, vi vay hay di chuyén mot cach

thong minh va st dung Iénh nghi dung ltc.

¢ LUAT CHOI

e n tho sin kho bau (1 < n < 4) s& cling xuat phat tai cing mot diém trong khu rimg.

e Ban dd khu rung dugc biéu dién dudi dang mot ma tran 2 chiéu 21%9.

e SO nang luong lac dau cua moi nguoi 1a 50.

e Luot choi mdi tran dau 1a 100, mdi lugt ngudi choi s& phai thé hién mot trong cac

hanh dong:
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e Saumdi 1 luot, hé théng s& giri lai phuwong an di ciia nhitng ngudi choi khac dong thoi

cap nhat s0 vang va nang lugng ciia moi nguoi choi.

e Ngudi choi phai vugt qua cac chudng ngai vat va dao that nhiéu vang dé chién thing.



¢ QUY TAC TIEU THU NANG LUOQNG:

bi vao mdt trong céc 6 sau hoac dao vang s€ ti€u ton s6 ning lugng nhu sau:

E Pit: -1 ning luong

Bay: -10 ning luong. Chi duogc str dung 1 1an (tinh theo luot choi. Néu trong 1 luot
choi, nhiéu ngudi choi cing di vao 1 6 bay (chua duoc sir dung), thi tat ca déu s& bi

trir 10 ning luong. Sau khi dugc st dung, bay chuyén thanh dat.

Rung: 14 gia tri ngau nhién tir trong doan [-5, -20] ning lugng

Pam lay: -5 -> -20 -> -40 -> -100 ning luong. Nang lugng can ding sé ting dan
theo s 1an vao 6 c6 dam lay. Lan déau tién s& 1a trir 5 nang luong, 1an thi 2 13 20...

(s6 1an vao tinh theo lugt choi)

Mo vang: -4 nang luong

Dao vang: -5 nang lugng

¢ QUY TAC HOI NANG LUQNG:

Dé hoi nang lugng, nha tham hiém phai danh thodi gian ngdi nghi:

S6 lan nghi S6 néng heong hoi
1 luot [E/4]
2 luot lién tiép [E/4] + [E/3]
3 luot lién tiép [E/4] + [E/3] + [E/2]
Ning luong hdi qua E Khong hoi thém

Lueu y: két qua ciia phép chia dwoce lam tron xuong sé nguyén gan nhat



¢ QUY TAC PAO VANG:

Gia st tai thoi diém hién tai, lugng vang trong mé 1a G va c6 m nguoi cung dao vang. SO

luong vang modi nguoi thu duge duoc tinh toan nhu bang dudi day:

Luong Luong vang moi Luong vang Nang
vang nguoi dat duoc con lai 0 mo luong tiéu
ton
G>= 50 G-m*50 5
m*50
G< [G/m] 0 , 5
m*50 (6 nay chuyén
thanh 6 dat)
¢ CAC QUY TAC KHAC:
o Khong ding tai mé ma dung Iénh dao vang: -10E
o Khong da nang lugng ma khong nghi ngoi: Loai
o Dira khéi ban d6: Loai
o Khéng dua ra hanh dong khi dén lugt choi: Loai
o Nang luong E = 0: Loai

¢ HINH THU'C THI PAU VA HUAN LUYEN AGENT
Hinh thirc thi diu:

Cudc thi dugc mo6 phong dudi dang game dao vang (Gold miner).

Céc d6i thi thi ddu online véi Bot ciia BTC (tai Vong bang - Pén dau thach thirc)

hodc thi ddu truc tiép v6i cac doi thi khac (tai Vong Chung két - Pao gidu vang).

Céac doi thi can viét mot chuong trinh sir dung cac thuat toan hoc may dé dua ra cac

chudi quyét dinh st dung Reinforcement Learning dé giai quyét van dé (c6 thé sir

dung céc thuat toan khac nhung khong khuyén khich).



Doi thi dua doan code va mo hinh di dugc huan luyén ctia minh (sau day goi la

Agent) tryc tiép 1én h¢ thong (https://codelearn.io/).

Ban td chtre tién hanh xép tran dau sau khi nhan duoc Agent tur cac doi thi.

Hinh thirc viét code va huin luyén Agent

M&i d6i can viét mot doan chuong trinh bang ngdn ngit 1ap trinh Python véi cac cong
cu phé bién nhu Tensorflow, Torch dua trén code mau cua ban to chirc, st dung thuat
toan hoc ting cuong huin luyén Agent ctia minh. Agent sau khi nop 1én ban t6 chirc
duoc dung dé thi du trén hé théng server duoc chuén bi sin.

Cac d6i thi upload cac phién ban Agent ciia minh 1én hé thong, dung lugng t6i da
30MB, chay qua cac budc kiém thir, cac luot thi dao vang véi Bot cia BTC tai Vong
bang - Don dau thach thuc va céc tran ddu voi cac doi ddi thu tai Vong Chung két -
Dao gidu vang

MJi ddi choi dugc cap tdi da 1024 Mb RAM dé chay ma ngudn trong khi thi dau.

Tai Vong bang - Pon dau thach thirc, cac doi thi dugc phép cap nhat khong gidi han
$6 phién ban Agent, nhung chi dugc thi d4u tdi da 20 1an véi Bot ciia BTC (Tran dau
v6i bot s€ dugce ty dong kich hoat sau khi code ctia doi thi dugc xac thuc thanh cong).
Ban t6 chire sir dung két qua céac tran du tai timg lan cap nhat phién ban dé xép hang
Vong bang - Dén dau thach thc.

Tai Vong Chung két - Pao gidu vang, mdi tran ddu bao gdm 04 doi thi dau v6i nhau.
Cac doi thuc thi Agent trén hé thong thi ddu ciia Ban t6 chirc. Doi thing cudc duoc
vao vong thi dau tiép theo. D01 théng tran cudi cung la doi vo dich.

Cac d6i thi khong duge sir dung bot ciia BTC dé nodp thanh két qua. Moi truong hop
phat hién su sao chép, doi thi s€ bi loai khoi cudc thi.

Sau mdi vong thi, cac d6i dugc phép cap nhat code mdi. béi vai Vong Chung Kkét, cac
doi dugc nop tdi da 1a 5, toi thiéu 1a 1 phién ban code cho BTC. Thoi han cudi cung
cho viéc ndp code la dén hét 18:59:59 ngdy 18/09/2020. Trudc mdi tran déu, cac doi
can chu dong active version code mudn tham gia thi dau. Trudng hop doi thi khong co
version code nao dugc active thi s€ khong dugc tham gia thi d4u, va mic dinh sb diém
xép hang dat duoc 14 0 diém cho tran dau do.

Trong qua trinh thi, cac doi thi c6 thé theo ddi thong tin lugng vang dao dugc sau mdi

luot dau trén website cua cudc thi.


https://codelearn.io/

¢ HINH THU'C THI PAU VA CACH TINH PIEM TUNG VONG

Cudc thi Pau truong Reinforcement Learning bao gdm:

Vong bang - Pén dau thach thirc: 08/08 - 03/09/2020
Vong giao hitu - Stepping Stone: 05/09 - 17/09/2020
Vong Chung két - Pao gidu vang (Luot tran 1): 19/09/2020
Vong Chung két - Pao gidu vang (Luot trn 2): 26/09/2020

1. VONG BANG - PON PAU THACH THUC
1.1. Thoi gian thi d4u: 08/08 — 03/09/2020 (gid AoE)

Vong bang - Pén dau thach thire s& kéo dai trong 4 tuan.

Thoi gian mé dé& Vong bang 13 8:00 ngay 8/8, thoi gian dong dé: 23:59° ngay 3/9.
Thoi gian bat dau duoc tinh tir lac m& dé. Cac doi thi 1am va ndp Agent tai bat ky thoi
diém nao trong thoi gian mé dé.

Doi thi chi c6 thé nop Agent trong thoi gian dé thi ma, khi vong thi da két thac, doi

thi s& khong thé quay lai dé tham gia thi dau.

1.2. Hinh thire thi diu:

Doi thi thi d4u online trén hé thong https://codelearn.io

Tai vong nay, doi thi dugc cung cép 5 ban d6 dia hinh cho trude. Cac ban d6 nay sé
dugc su dung trong cac tran dAu tai Vong bon dau thach thirc.

Nhiém vu cta cic Agent 1 ddo dugc sd vang nhiéu nhét véi sé nang lugng cho phép.
Céc d6i thi dugc phép cap nhat khong gidi han sd phién ban Agent, nhung chi duoc
thi du t6i da 20 14n véi Bot cua BTC (Tran d4u véi bot s& duoc tu dong kich hoat sau
khi code cua d6i thi dugc xac thyc thanh cong).

Véi mdi lugt cap nhat phién ban Agent, cac doi sé thi d4u 5 tran trén 5 ban dd duoc
cho trudc.

Tai vong thi ndy, vi tri cta cac vat can, 6 chira vang va sé luong vang s& khong thay
ddi sau mdi van choi, cac ddi choi s& thi ddu doc 1ap v6i 3 Bot ciia BTC (khong c6 sy
xuét hién cta cac doi thi khac.) Trong tran d4u néu cac bot cua ban t6 chuc chét, cac

Agent van tiép tuc ddo vang dén khi hét luot thi diu dugc ban to chirc quy dinh.

1.3. Tinh diém thanh tich:

Thanh tich cia mdi luot cap nhat Agent bang tong sd vang dao dugc sau 5 tran déu.



Thanh tich Vong Poén dau thach thirc ctia mot doi thi 1a thanh tich cua lwet cip nhat

Agent c6 s0 vang cao nhat ma doi thi dao duogc.

1.4. Xép hang chung cudc

Doi thi ¢ Thanh tich Vong Pén dau thach thire tot hon s& xép trén.

Trong trudong hop c6 2 hoac nhiéu doi thi dat cung thanh tich, xép hang dugc xéac dinh
nhu sau:

Trudng hop c6 2 hodc nhiéu doi thi dat cung diém sd, doi thi ndo c6 thoi gian submit
1én hé théng som hon thi doi d6 xép trén.

Vi du: Thanh tich t6t nhat trong cac lugt cdp nhat Agent cia doi A 1a 1300 lugng
vang, luot cap nhat d6 dugc ghi nhan trén hé théng vao 16:05:30 ngay 8/8. Trong khi
d6, thanh tich t6t nhat trong cac luot cap nhat Agent cua doi B cling 1a 1300 luong
vang, nhung luot cdp nhat do dugc ghi nhan trén hé théng vao 9:25:00 ngay 16/8, thi
d6i A duogc xép trén doi B.

Trudng hop cac doi thi cung diém sd, cing thoi gian submit 1én hé thong, cac doi thi
s& ¢o thir hang bang nhau. Trong trudng hop nay, BTC xem xét bdc tham cho cac doi
thi co thtr hang bang nhau dé 1y doi di tiép. Két qua cua BTC 1a két qua cudi cung.
Sau t6i da 20 luot submit, cac doi thi co thanh tich Vong Pon dau thach thic tot nhat
s& duoc chon vao Vong Dao gidu vang.

Céc doi thi cam két thi d4u trung thyc. Khi c6 bat ky phat hién nio vé gian lan, BTC
xem xét huy két qua thi dau va lya chon céc doi thi c6 xép hang tiép theo tai bang xép

hang Vong Doén dau thach thirc dé thay thé.

. VONG GIAO HU'U - BUOC PEM

2.1. Thoi gian thi ddu: 5/9 - 17/9 (gio AoE)

BTC s& md hé thong ddu giao hiru vao 12:00 pm mdi ngiy trong sudt khoang thoi
dién ra Vong Stepping Stone.

2.2. Hinh thirc thi d4u:

Céc doi vuot qua Vong Bon dau thach thire duge BTC chia ngéu nhién vao 8§ bang,
moi bang c6 8 doi. Mdi ngay, danh sach doi cia mdi bang dugc BTC ngiu nhién thay
doi.

Ban t6 chuc 1an lugt xép cac tran ddu giao hitu cho cac doi thi. Sau mdi ngay, cac doi

thi c6 thé tai lai lich st trdn d4u trén hé thong.



3. VONG CHUNG KET - PAO GIAU VANG
3.1. THONG TIN CHUNG

3.1.1. Thoi gian thi ddu: 19/09/2020 (Luot tran 1) - 26/09/2020 (Luot tran 2)

3.1.2. Hinh thire thi dau:

Thi d4u online trén hé thdng https://codelearn.io

Vong Chung két - Pao gidu vang bao gdm Vong loai sé 1: Sudden Death - Cai chét
bét ngd, Vong loai s6 2: Moving Forward - Khong Iui buéce, Vong Tt két: The True
Heir - Nguoi xting déng va Tran Chung két: Mysterious Treasure - Bau vat huyén bi.
Vong loai s6 1 va Vong loai s 2 duoc dién ra vao ngay 19/09/2020. Vong T két va
Tran Chung két dién ra vao ngay 26/09/2020.

3.1.3. Dé bai va huin luyén Agent:

Tir Vong Déo gidu vang, Ban to chirc s& thay d6i ban d6 véi sd lugng thay dbi nho.
Co tat ca 12 ban dd dugc sir dung cho Vong Chung két. BTC s& cong bd ban do cho
cac doi thi vao ngay 3/9.

Trude mdi tran dau, cac doi can chu dong active version code mudn tham gia thi du.
Truong hop dodi thi khong co version code nao dugc active thi s€ khong dugc tham gia
thi d4u, va mic dinh s6 diém xép hang dat dugc 1a 0 diém cho tran déu do.

3.1.4. Tinh diém va xép hang:
Quy wdc:
Xép hang 1: 3 diém
Xép hang 2: 2 diém
Xép hang 3: 1 diém
Xép hang 4: 0 diém
*Quy wéc nay dwgce ap dung cho tit ca cac Vong diu ciia Vong Pio gidu vang
Xép hang cua mdi tran ddu dugc xac dinh dya trén sb lugng vang ma cac doi dao
duoc. Trong truong hop c6 nhiéu hon 1 d6i dao dugc ciing mot luong vang, diém xép
hang cua mdi d6i dugce xac dinh nhu sau:

*Piém xép hang = (Tong diém xép hang hoa) / (Tong sé ddi hoa)

Vi du 1: S lugng vang 4 d6i dao duogc 1an luot 1a: Doi A: 1500 (vang), Poi B: 1500
(vang), Poi C: 1000 (vang), Poi D: 800 (vang). Vay sb diém xép hang ma mdi doi
nhan duoc 1a: Doi A =D6i B = (3+2)/2 = 2,5 diém; Poi C: 1 diém; Doi D: 0 diém



Vi du 2: S lugng vang 4 d6i dao dugc 1an luot 1a: Poi A: 1500 (vang), Poi B: 1000
(vang), Boi C: 1000 (vang), Boi D: 1000 (vang). Vay s6 diém Xép hang ma mdi doi
nhan duogc 1a: Doi A: 3 diém; Doi B =Doi C = Doi D = (2+1+0)/3 = 1 diém.

Piém chung cudc cua timg vong 1a tong diém xép hang cua céc tran dau trong vong
do.

Doi c6 Piém chung cudc ciia timg vong 16n hon thi xép trén.

Trong truong hop ¢ 2 hodc nhiéu déi thi dat cung thanh tich, xép hang duoc xac dinh
nhu sau:

Truong hop ¢ 2 hodc nhiéu doi thi dat cing tong diém xép hang, doi thi nao 6 téng
s6 vang dao dugc sau cac tran 16n hon s& xép trén.

Trudng hop c6 2 hodc nhiéu doi thi dat ciing tong diém xép hang, cing sd vang dao
duoc, dodi thi nao c6 “Muc nang lugng con lai” tai tran d4u cudi cung cua Vong thi do
nhiéu hon s& xép trén.

Trudng hop cac doi thi cing téng diém, cung sd vang dao duoc, cing “Mic ning
lugng con lai” tai tran dau cudi cung cua Vong thi do, cac doi sé co thur hang béng
nhau. Trong trudng hop nay, BTC xem xét boc tham cho cac doi thi c6 thir hang bang
nhau dé lay doi di tiép

Céc doi thi cam két thi d4u trung thuc. Khi c6 bat ky phat hién nio vé gian lan, BTC
xem xét huy két qua thi dau va lya chon céc ddi thi c6 xép hang tiép theo tai bang xép

hang dé thay thé.

*Luwu y: Doi chién thang 1a doi con lai ¢ tran dau lau nhat va gianh dugc lugng vang nhiéu

nhit.

VD: DBoi A dao duoc 2000 (vang) nhung chét ¢ step 98; d6i B dao duoc 1000 (vang) va séng

dén hét tran; Poi C dao duoc 1500 (vang) va chét ¢ step 99; Poi D séng dén cudi tran va dao

duge 800 (vang) thi diém xép hang ma mdi d6i nhan duoc 1a: Poi B: 3 diém; Doi D: 2 diém;

Dboi C: 1 diém, Doi A: 0 diém.

3.2. VONG LOAI SO 1: SUDDEN DEATH - CAI CHET BAT NGO
3.2.1. Hinh thirc thi d4u:

64 d6i c6 diém cao nhit Vong Pon dau thach thirc sé tiép tuc thi diu Vong loai sb 1.
Dua trén két qua cua Vong Pon dau thach thirc, BTC chia cac doi thanh 4 nhom hat

gidng, mdi nhom hat gidng gom 16 doi.



Tiép d6 cac ddi thi duoc BTC sdp xép vao cac bang ddu, cac bang dugc danh thu ty
A, B, C, D,... mdi bang phai bao gém 4 doi 0 4 nhém hat giéng khac nhau. Viéc lua
chon cac ddi cho 1 bang dugec BTC bdc thim ngu nhién trén cac nhom hat gidng (du
kién thoi gian bdc tham s& dién ra vao ngay 18/9)

Moi bang thi d4u 5 luot tran. Téng s6 luot tran cua vong nay la 80.

Moi tran dau s€ co su xuat hién cta cd 4 doi (& cung mot bang) tham gia thi dau.

3.2.2. Tinh diém va xép hang:

Piém chung cudc Vong loai s6 1 ciia mot doi thi bang tong sé diém xép hang ma doi
do dat duoc sau 5 luot tran.

BTC chon 01 d6i c6 Piém chung cudc Vong loai sé 1 cao nhit & mdi bang vao Vong
loai s6 2.

Téng s6 ddi duoc chon sau Vong loai s6 11a16.

3.3. VONG LOAI SO 2: MOVING FORWARD - KHONG LUI BUOGC
3.3.1. Hinh thirc thi d4u:

16 doi di tiép vao Vong loai s6 2 dugc BTC chia déu vao 4 bang, dugc danh s6 I 11,
I, IV.

M&i bang gdom 4 d6i, thi ddu 5 luot. Tong sb luot thi dau cia vong nay 1a 20.

3.3.2. Tinh diém va xép hang:

Piém chung cudc Vong loai sb 2 ctia mot doi thi bang tong sb diém xép hang ma doi
do dat duoc sau 5 luot tran.
BTC chon 2 d6i c6 Piém chung cudce Vong loai s6 2 cao nhit & mdi bang vao Vong

The True Heir. Téng s6 ddi duoc chon 14 8.

3.4. VONG TU KET: THE TRUE HEIR - NGUOI XUNG PANG
3.4.1. Hinh thire thi dau:

8 do1 dugc lya chon vao Vong T két duoc BTC phan nhém nhu sau:

D6i nhit bang I, nhat bang II, nhi bang III, nhi bang IV thi dau tran Tt két 1.

D0i nhi bang I, nhi bang 11, nhat bang III, nhét bang IV thi d4u tran T két 2.

MB&i tran T két gdm 4 doi, thi dau téng cong 5 luot. Tong sb tran ddu cua vong nay la

2, tong s6 lugt du 14 10.

3.4.2. Tinh diém va xép hang:



Piém chung cudc Vong Twr két cia mot doi thi bang tong sé diém xép hang ma doi
do dat duoc sau 5 luot tran
BTC chon 2 déi c6 Piém chung cudc Vong Tt két cao nhat & mdi tran Tt két vao

Tran Chung két. Tong sé ddi dugc Iyra chon vao Tran Chung két 13 4 doi.

3.5. TRAN CHUNG KET - MYSTERIOUS TREASURE
3.5.1. Hinh thire thi dau:

Tran Chung két 1a tran d4u giita 4 d6i dugc lya chon tir Vong T két.

Céac d0i thi dau tat ca 5 luot tran.

3.5.2. Tinh diém va xép hang

Piém chung cudc Tran Chung két ciia mot doi thi bang téng s6 diém xép hang ma
do1 do dat duoc sau 5 luot tran.

Giai thuong ma cac doi gianh duoc dua trén Piém chung cudc Tran Chung két cua
doi thi do, cy thé:

Doi ¢6 diém s6 chung cudc cao nhit gianh giai Nhat

Doi c6 diém s6 chung cudc cao thir hai gianh giai Nhi

Poi c6 diém s6 chung cudc cao thir ba gianh giai Ba

Doi con lai gianh giai Tu.

Céc Giai Tai nang, Giai Trién vong dugc Ban td churc Iwa chon va cong bd sau Tran

Chung két.



