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ESSAY

Trémaux's Algorithm: An Ariadne's Thread for
Any Maze

Trémaux’s maze algorithm, presented by Edouard Lucas as a mathematical Ariadne’s thread,
connects systematic path marking with modern graph search.

Mansur Gilmullin - 12.06.2025 - EN
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A fresco, Ariadne’s Thread, in the style of the ancient Greek myth of Theseus, who successfully traversed the
labyrinth at Knossos and slew the Minotaur - Source

In 1882, the French mathematician Edouard Lucas described a universal method for traversing
mazes in Mathematical Recreations (Récréations mathématiques). Lucas himself, however, credited
his compatriot Charles Pierre Trémaux with priority. This introduced the world to Trémaux’s
algorithm, an elegant method for finding a path through any maze.

Lucas aptly called the method a “mathematical thread”, alluding to the legendary thread of Ariadne
in Greek myth.
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I —JABNFRATLL. i

CH B 810 3BIINCTRIXD A1JeNXs, ORafiNJeHaLINT eHNN U HORYC-
CTBEHHBIMN TPOTAMR BT THEN FPOMaJRBXE KEAPOED.

TeomeTpuyeckoe phuieHie 3a1a4u 0 NaduPHHTaXD.

Mur womews pazcaa mepeRpecTEN Jabnp KaFh
TeOMETPIIYECRIA TOUEH, @ KOPPHIOPH, ALIEN, FAMIEL Il Falepen,
EaRD mmin, DpANES BAN EPNEREA, COCAREAINUA UXE momap-
Ho. Mur YCJORIMCA Ha3kIRATH Jﬂﬁﬂpllll‘l\ll ECARY® CBTh, CO-
CTABJCHHYI 3B TeOMETPHYCCRUXD .lllllln‘ Eorja JBuEyliasca
TouRa, TOMBIEHBAR Ha OXHOfi W3H HNNB, MOweTH AOHATH A0 Ka-
KOPO YOARO MepeEpectia, de CX0A ¢ andiit cucrens, Jouyorus
9T0, MH J0RAWENMB, UTO TARAA ABNBYMAACA TOURA MOMETH mMO-
caB0BATEIbHO OMMEATH Beh Aumin ebrn, Gesh mepepsiBOBS U HE
TIPOX0AA BN Mo ofmoil Boake 1BYXnH pass, APYTUMI CIOBAMM, UTO
UIB BCAKGLO .lu&uptmmu £Cib BHL00%.

BossMens anors 0510/ GyMar i HAIMAUIND BA HeSL TPON3-
BOILHOE YHCA0 TOYERD, NOTONH COGNNANNG WXh Memiy colom
KA YTO1H0 — NPAMBIMI AN BPHBBIMM Jusiami, 80 ¢b Thup
YOCI0BIEND, 9T00h HBN OIHa W3H STHYH TOUERD Be GHIa M30IHPO-
BaKa oTs Apyruxs. Toria y Hach MoIyumTes reoerpmueckif
2a0RpuUETE; KaA npumbpa MomHo HauepTATH cbTh KomHO-Hesba-
HhIX'B A0pOT'S BB 60BN l'ﬂlelTx| CBTh BEABIHMLD Aopors BB
BakoMD aRby1h TOCYAAPOTS IAM NPOCTO CHOTEMY PBEL I KAHA-
208, NPHOABUED Kh HUMD KaKia yroino G0ROBHH passBTBaCRiK
W mperpajhl.

Havepuemsmfi, Tagwyb o0pasoMs, PHCYHORD NOKPHBARTH
AncToMs Kaproma, urobs He BuABTH ofmaro niama Jabupnnta.
Bs RapTor® mpopbasBaeTch 0TBepCTie NN TARS RA3KRAENHIT oy~
AAps, JAOMIl BOIMOEHOCT BIIBTh TOIBEO HeOOILUIYW UACTh
CBTH, DpIENE OTOTH RAPTOND RJAXYTh TARKMB 00pasows,
yro0Bl ORY3ApD: NPUIOAMACA Ha KOROMD HEOYAb nepespecTrb.
TpedyeTea npoBecTn OEYJAPS Yepess BOB AnHin CBTH BeNpepHE-

HO N0 1B Pa3a It BEPUYTHCH, B KOAIS KOMIOEL, Kb MCX0HOMY
nyasty. UTobs oTMETUTE WYTH, 10 ROTOPHM® HPOXOXMIT ORY-
anps,—na Eamoli npoligennoli nus auwmin byaeus nposoguTs Ma-
JEBLETI0 MOMEPEUAY0 TePTY BCARIE pash, mpm BX0AS Ha MepeRpe-
CTORB K NP BHX0AB nsb Hero. CabloBaTeaso, N0 coBepuienin
BCEre UYTemecTRiA, oda KOMNA FAMAare MyTH ORamyTCA 0TME-
YEHBHIMH ABA pasa, HO He Dotbule.

By macrommens lﬂﬂu]]]llﬂﬁ HaN BB rallepesxs pyAHHEA
nochTATedh TOUHO Takme oTMBuaeTh CBo WYTH; TaEh Banpm-
MBPB, npn EX0AB HA HepeEpeCcTORD ¥ BHXOXL N3b BEro, 0BG EJa-
€T B Ramioll raxieped, Mo ROTODON MPOXOTHTE, WO RAMEMEY
BIN 4TO HNOYAb BB OTOMB polb,

Phwenie sagadn o nabupuurs, npearomennoe Tpemo.

H3n uncan PASINYERXS ])iLIIeBA TOIbKO 49T0 H]\Ileﬂﬂlﬂﬂn
BAME sagayn, BB reoMeTpin i
MH Bubpain, Eaxh manbobe NAmEOE W UPOCTOE, 10, KOTOpoe
6ma0 Jwdesn0 coodmeno Baws Tpeso, ORIBITINE BOCHNTAHANEOMD
moauTexEmYeckoll ME0IN, TelerpaduuMb numeRepors. ToabEo
uH BB naMbaNaN ero BO

Ilepsoe npacao. BRIAA w3b NepsaronepespecTa, CIBAYOTS
0 RAKOMY HUOYAb HYTH 10 THXT NOPb, NOKA He JOCTHIAYTH IIN
rayxoff, naw otRpuTofi ero BETEN. B neppows cayuab, someuno,
Baje BEPHYTHCA Basayh m TOrja UyTh Ho 8Tofl Jumin JoamEo
CUNTATH He NMBHINNS HEEAROTO ﬂ!ﬂ'iEli(‘ TaFh KaFB €10 y&e
UPOMIAN ABa Pusa; @ BO BTOPONB WAYTH Jadblie N0 EAROMY HE-
6yab mpoNsBodLHe BEATONY Haupabdemilo, oTMBuan BeAEill pasy
nonepeuHoll geprol BeTyMICHie BA UepeRpecToRL— N0 Hanpasie-
il CTPBIEM/, W BHXOASL N3 HEro— [0 HANPARICHi0 CTPEIRN 4
(pmr. 9). Tars KagH NPHXOINTC MPOXOINTH N0 RABIOMY pas-
EBTRICHID N0 ABA pasa, TO HOBHA OTMBTRN, BB OTAMYE 0TH

Lucas, E. Mathematical Recreations (1882), p. 42. Pages from Lucas’s Mathematical Recreations (1882). The complete
book is available through the Source link. - Source

With the development of computer science, Trémaux’s algorithm gained new life as a foundation of

one of the basic graph-traversal methods, DFS (depth-first search), used in robotics, Al and

navigation.

Maze-solving algorithms

Familiar methods include:

e brute force, or exhaustive search;

How does Trémaux’s method work?

Unlike the right-hand rule, which works only in simply connected, elementary mazes, Trémaux’s

Trémaux’s algorithm,;

Random Mouse;

Wall-Follower, or the right-hand rule;

Dead-End Filling.

method applies to any layout, including loops, junctions and dead ends. Unlike random wandering,

it always finds an exit if one exists.

Its core is systematic marking of every path traversed. Each corridor can be traversed no more than

twice.

The algorithm’s rules:

1. On entering a corridor, make one mark, such as a cross.

2. At a junction:

o If the path is unmarked, take it and make the first mark.

o If it already has one mark, turn back and make a second: this is a dead end or a loop.
o If every path is marked twice, return to the last point where you had a choice.

Mathematics with Mansur

2/5


https://www.mathedu.ru/text/lyuka_matematicheskie_razvlecheniya_1883/p0/

3. The exit is found if you reach the goal, or traverse all paths completely and return to the start.

| An animation demonstrating Trémaux’s algorithm - Source

Try it yourself

We invite you to study Trémaux’s algorithm and work through the maze below from entrance to
exit, following the marking rules strictly.

I Try traversing the maze using the procedure described above - Source

The myth of Ariadne’s thread

Marking paths recalls Ariadne’s thread in the Greek myth of Theseus, who successfully traversed the
labyrinth at Knossos and slew the Minotaur. Let us briefly recall the story.
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| A fresco in the style of ancient Greek myths about Theseus and Ariadne’s thread - Source

The story of Ariadne’s thread still inspires us. According to the myth, King Minos of Crete
imprisoned the Minotaur in a vast labyrinth. Every nine years, the Athenians had to send 14 young
men and women to be devoured by the monster. Once, Theseus, son of the king of Athens, sailed
with them. Minos’s daughter Ariadne fell in love with him and gave him a magical ball of thread she
had received from Daedalus, the labyrinth’s architect.

Unwinding the thread, Theseus defeated the Minotaur and followed it back out, saving himself and
all the others.

When Minos learned of Daedalus’s role in Theseus’s victory, he imprisoned the artist and his son
Icarus in the labyrinth. Minos’s wife freed them. Making wings from feathers fastened with wax,
Daedalus and Icarus flew away from the island. On the journey, Icarus climbed too high; the Sun
melted the wax, and he fell into the sea, subsequently named the Icarian Sea.

Historical background

Charles Pierre Trémaux (1818-1895) - Source
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Charles Pierre Trémaux (1818-1895) was a French engineer, architect, photographer and traveller,
an author of scientific and ethnographic works, a graduate of the Ecole Polytechnique and a
specialist in navigation and geography.

The method bearing his name was later used by Claude Shannon, the founder of information theory,
in his mechanical robot Theseus (1950), which could find its way out of any maze. The robot marked
paths, avoided repetitions and ultimately selected the shortest route.

Trémaux’s algorithm is more than a problem-solving method: it bridges ancient mythology and
modern computer science. It turned the chaos of a maze into a system and provided a foundation
for artificial-intelligence algorithms. As Lucas remarked, “Trémaux’s genius was to turn chaotic
wandering into a system.”
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