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TR HET FH .
4.1 Gale-Shapley ;% & i it & H& 3

AAF T iR R &Y ¢ 444t Gale-Shapley £ B3 2 x5 2 n
%A@ﬁ TEARIR (TP o IR B E ehpr 2 TR %2 24tk
ERFENEEY G A RRFIRFET D VERE RS DREY L
EREE SR ﬁﬁi?ﬁ’ﬁ%ﬁﬁﬁéﬁ‘@H%ﬁﬁﬁ—ﬁﬁiﬁ

%%Jﬁ;%’ip*ﬂsmmw%ﬁgﬁﬂa%w@ﬁﬁﬁﬁ*

Febi 7 £ H R ILE T A 45 mapping FA B AR
f+ proposer £ receiver mu%iw FEH  REEHRERFER -

& % A B address[]*E 7] & W] &% 5 #% % > (proposer)? 3%
(receiver)ehz| £ o #h4F ;5 B 2 mapping(address => address[]) .5 #
BTEs o MR BB REHET . RERE ST E
engagements p& &+ ¢ > I i % engaged Pk S if BESF BB b enfie g R
AL -

engageme nts;

engaged;

Bl4 A7 ¢ GSiHEZHia & omip 2851
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f1* setProposerPreferences()¥ setReceiverPreferences() i 3¢ » i #
%(@ﬁﬁﬁ?ﬁ“%)?%%%iﬁF@iﬁi°ikﬁéﬁ
addProposers()¥2 addReceivers()iE = &bk’dﬂz o HIRIF P L ¢
N L e IR dﬂzgi@gj Ty 43 &%&%@ﬁqi@ﬁio

% addProposers()£2 addReceivers() & ;¢ ¢ 5 & w8 * for w [B]#-
o S5 b p AR - B O~ & X $R 50 proposers[] £
receivers[]'t 7| o SEBR T AEFEAT] Sk hsh L 39T T IEHL
chi e dgeo » I {8 F e sHBEY o Bk A FREFER
T o

constructor() {

owWner = .sender;

onlyOwner() {

.sender == owner, "{

addProposers( _proposers) onlyOwner {

i=8 ok length; i++
pProposers.pus ht prn;u i

_receivers) onlyOwner {
length; i++

BS5 #F7¢ GSimEi2araé FER-2

BEARE 4T TR

A fe¥tindzd matchProposers() s ¢ § F #4115 48 while iz B & p
3% forix BlF fte & proposer £F 19 4 A A ety o &k
Wﬁﬁmﬁﬁ@ﬁ°ﬁaﬂ@ﬂ%ﬂr@@ﬁ%ﬁﬁJm&m’ﬂ
3k 3+ prefers() a3 vt i receiver i 4F i H ¢ A ik kK ig Lo
B> MUFE R B2 AR R 7 Bk F receiver & A et o B

4% % 3% proposer ; % receiver @ fe ¥t > B34 7 prefers()d ;¢ H| dr H
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if proposal 1Index

FI o FI o5se

Bl6 A% P GSIHEEi & 98 ) 328 %-3
etz B2 %% 463

ﬁ—‘fai""%‘}ﬁ AR o973 fe T AL W ¥ % 38 engagements[address] # 39 o
» 7 i % getPartner()i st B R R H DR % LG L
i&ﬁ?@ihﬂﬁ°

Bl7 ~#z¢ GSiFEEHan b p 38RE-4
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4.2 Top Trading Cycle ;& & i 4 & H& 3

B>

Top Trading Cycle(TTC)i& & i crpr s P 4 Bt 1oy 4

o 4 4 e B ﬁxtﬁ&' SF R PR e B RS DA R

- AR FFZERP ’"’T? ’g"ﬁmp/&lijﬁ'J %’W“'ﬁﬁi%—"”ﬁ L= P

ﬁi}i"‘f 7% ré AfpHEHOFEL > BRI REOT RS o A0

gﬁiﬁ 2 3 #-Top Trading Cycle CRURED SRR R RS AL

2 pe ﬂ 4+ 8 7 /E’l""rﬁ *E\Eé—iﬁ—/p &A}é}ﬁ—’”ﬁi"[ ¥ fzg e @' y]%f%']ﬁt °
YT G 7“4‘—5"? T2, TTC & BB & TR Sk £ g P

L 8 62 e SR

£ %) ¥ B4 participants "5 & BT S8 2 a0 Bk E R
* mapping(address => address[]) preferences ;s & > * & $f 7 ik
g R o

bk H o
F] N

JE SR

participants;

preferences;
hasTraded;

B8 &% ¢ TIC b ENPE R TS SRR AR
gLk s i@ % ownership p &t gF (2% # iﬂz&&‘vﬁjﬁ SF R o

ownership;

B9 A&7 @ TIC:HE2Aa & AP % £ B2

2. FR¥tiiARLT AL AR GE
4 @ik executeTTC()® - & 9BiE 0 ™ BBEHF TTC & T/ ¢
(D73 & 223 Fdge B89 £ F 2 Tk
(2) &4 4p M A7) 435 Jpk (cycle) -
(3) Fiw ik RIE SR Rypdpe TR EE TR -
() 2 Fts > e LB FH % T - e
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curren

(!inCy

cycle[ir +]

cle, current, index)) {

1
] current;
current pointTo

current];

Bl 10 ##73¢ TICH & 24w & O p 7 £ B3

3. B HEHEiE AR

Fedt 15 > §M-F i ¥ —‘F'f B JE F ehF R s finalMatch >

Hh@MERER Y o

finalMatch;

getMatchedItem(
finalMatch

12 473 ¢ TICHE A &£ 94 p 3£ F-5
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4.3 & ¥l

M2 3 &t Hardhat 75 5 Solidity 47 sc & %) A 3= BIRRE2E o PR
%ri¢ * JavaScript 3£ % 135 38 ethers.js £ ¥ ¢ Solidity £ ¥ > #&
= —“ziﬁs T4z o 1 % & Mocha iPl3#122 & Chai %% 1 £ (d
Hardhat g3k & &) 4 &6 Y EF T A R fHBif ¥ %FF =428
AT ET DA AR

T LR

\

\

1. Z?i:ﬁﬂ%§g=§$§?$l%
BEE R P & o (TTC £ iR 5 #061))
C:\Users\USER>mkdir ttc-hardhat

B 13 A5 £ QRIREH AL S84 4 SR

C:\Users\USER>cd ttc-hardhat

Bl 14 A7 % & QRPN FRRBR 2 R-2

2. # 4>1" Nodejs & %% 5

i * 3%4p 4 & = packagejson - ¥ 5 Hardhat #r 7% ikif g %R E o

C:\Users\USER\ttc-hardhat>npm init -y
Wrote to C:\Users\USER\ttc-hardhat\package.json:

{
"name": "ttc-hardhat",
"yversion": "1.8.8",
"main": “"index.js",
"scripts": {
"test": "echo \"Error: no test specified\" && exit 1"

b

"keywords": [],

"author": ",

"license": "ISC",

"description”: ""

B 15 »F % & 9RRRRF R 4 £ R-3
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% % Hardhat 2 4p k{1 £

% % Hardhat 2 pl2E#7 7 il 21 &

C:\Users\USER\ttc-hardhat>npm install ——save—dev hardhat @nomicfoundation/hardhat-toolbox

npm warn inflight@1.08.6: This module is not supported, and leaks memory. Do not use it. Check
out lru-cache if you want a good and tested way to coalesce async requests by a key value, which is much
more comprehensive and powerful.

npm warn lodash.isequal@y.5.8: This package is deprecated. Use require('node:util').isDeepStri
ctEqual instead.

npm glob@a.
npm y glob@7.

Glob versions prior to v9 are no longer supported
Glob versions prior to v9 are no longer supported

npm n glob@7.
npm glob@7.

Glub versions prior to v9 are no longer supported

1.0:
2.3:
npm y glob@5.0.15: Glob versions prior to v® are no longer supported
?lol3
1.7: Glob versions prior to v9 are no longer supported

added 576 packages, and audited 577 packages in U3s

103 packages are looking for funding
run ‘npm fund® for details

13 low severity vulnerabilities

To address issues that do not require attention, run:
npm audit fix

Some issues need review, and may require choosing
a different dependency.

Run ‘npm audit® for details.

Bl 16 *F % & QREFNFH RS L R4
421 Hardhat & % 2% ﬁ&
* Hardhat & % A # . > X ATH £ 900 2 RIREYP AT E TR

.

4

rs

o

C:\Users\USER\ttc—hardhat>npx hardhat

What do you want to do?
Hardhat project root:
Do you want to add a .gitignore?

See the README.md file for some example tasks you can run

DEPRECATION WARNING

Initializing a ject with npx hardhat i ind will in the fu
P npx hardhat init ir

W17 AL & QRERPE L RBP4 B H-5
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contracts E + - E
<« T c L > - ®&ME > USER > ttc-hardhat > contracts #= contracts Q
L R = &E (B =85
V! EE *
q sres D tt.sal 9k 7 S5 KB
LRz
7o Ve =X = gl F
Bl18 *F % & HRFEXFTHLIERE-1
test x [ = O &
< I ] O > -+ &ME > USER > tic-hardhat > test EE test a
® #r HoE = @8 (B ==
L TE £ ol x
1 e D TopTradingCycle.js ile 2KB
N ER

M 19 R f & QRES % TR %8 F-2

TR

Wiy~ dp £ RLE A RIGRIRAR 0 M IR B € B URIERLTT I S o
FE2 G EEFN ARALELT -

C:\Users\USER\ttc-hardhat>npx hardhat test

TopTradingCycle
A got: 8x9965507D1a55bcC2695C58bal6FB37d819BRAUdC
B got: 8x976EATULB26E72655UdB65TFASUT63abd0C3aBaad

C got: Ox15d3UAAf5U26TDBTDTc367839AAFT1AG0a2C6A65

Bl 20 A7 & HREFR TR 4 L F-6
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$IF BEfe@mnz A kR

5.1 %%
AETFICT RS S R E R AR Sk £

FHE T AR 2 A IR o
T LA AR IR R R TR HBRRE R

Gale-Shapley £ & 3% 7 & % > ﬁi%] A B he T

PS C:\Users\USER\hardhat-gale-shapley> npx hardhat test

GaleShapleyMatching
Gas used: L28368
EH&ER
Al » Bx9965587D1a55bcC2695C58bal6FB37d819BOAUdC
A2 -+ Bx15d3UAAF5LU26TDB7DT7c367839AAFT1ARRa2C6A65
A3 » Bx9T6EATHE26ET72655UdB65TFASLT63abd0C3akaa?

B 21 ##7% GS £ NRIFRFRRBPI 4 B 5 2R
» Gasused: 428,368 -
> FfFpERE o 505ms e
> M3 REZIVTRSBEIART BAVRARE
Top Trading Cycle < 3% Ja 3k i & /2

PS C:\Users\USER\ttc-hardhat> npx hardhat test

TopTradingCycle
Gas used: 337927
A got: 8x9965507D1a55bcC2695C58bal6FB37d819BRAUdC

B got: Bx976EATUO26ET2655UdB657FASUT63abdOC3alaa9
C got: BOx15d3UAAF5U26TDB7DT7c367839AAFT1ABRa2C6A65

B 22 »#73 TIC & RRERFH ':#Jf#a‘ﬁ L EEER
» Gas used:337,927 -
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Gas 4 & 428,368 337,927 TTC i 424 ”
Gas» »xiy { B ©

7 pE R 505ms 457ms TTC #=t g d &
Peo FEpERCE
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T,
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22 *ETER GSETICHER £ OHFALEEZL R
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1. Gale-Shapley % & 2 ¥ - 8 festf et » 2 @2 %3 hir i 2 >
i Rl T % N RS~ SEIFEF R -

2. Top Trading Cycle /% & 2> 7 &3 "ULHEFHRG P 2 FTRHP 2 #
Gas i #<p i > N FTRGBE c BEIHSECTAI RS
‘%fﬁﬁk HwRET o
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10.

YR
3IEFF(019) - M A S EMAE Z S E A AP - UFEL Y
FiE M ST AEEE AL h -

‘H‘ ﬁZE’. v 5 3@5(2021) o Il X P T ﬂ&ﬁ;’?‘i LN ﬁﬁﬁ&%é}*’?&
Fy o FEABERT B FH) 1981 , p.1-19-

F L 47(2024) o T HARKG A GBI o ALK
J& - https://master.get.com.tw/it/column/detail.aspx?n0=913134

T2 RT > FaE(2022) c BHAATR LYo AR R FIE
dEAd > F - 5K o

PEA5(2017) - 12 Solidity 3 % F iT2. 5% 5 pe Al s o W ¥
LAFFTAERFT ML HmT o

FRip ¥(2019) o 5 ¥ S et £ AT £ L MAHE D 1R ERT
AERELN R P LA F TR AL AT o
Anne033(2020) - #& = 45 4F)* 4L : Gale-Shapley & /# - F# &

/R :https://blog.csdn.net/Anne033/article/details/107560938?spm=1001
.2101.3001.6650.4&utm_medium=distribute.pc_relevant.none-task-blo
g-2%7Edefault%7EBlogCommendFromBaidu%7ERate-4-107560938-
blog-132856170.235%5Ev43%5Epc _blog_bottom_relevance base8&
depth_1-utm_source=distribute.pc_relevant.none-task-blog-2%7Edefa
ult%7EBlogCommendFromBaidu%7ERate-4-107560938-blog-132856
170.235%5Ev43%5Epc_blog _bottom_relevance base8&utm relevant

index=8

aurora920114(2023) - * A-E_¥ #4887 o T4 &k
Ja :https://ithelp.ithome.com.tw/m/articles/10319698

JasonLiu(2021) - Top Trading Cycle(&if # %k < % =) o Tt &
7 https://hackmd.io/@zhu424/Top_Trading_Cycle

m0_57781768(2024) - £ -y ¥ 41 % ;2 (Gale-Shapley Algorithm )
4 5t "‘,‘fjat‘ e £ SU A fﬁij\
J& < https://blog.csdn.net/m0 57781768/article/details/139415456
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