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A COMPUTER-ASSISTED PROOF OF SENDOV’S CONJECTURE
LECH MAZUR

ABSTRACT. Let p be a complex polynomial of degree n > 2 whose zeros lie in the closed unit disk.
Sendov’s conjecture asserts that each zero a of p has a critical point within distance one. We present
a computer-assisted proof. One invertible scaling and rotation turns a hypothetical failure into a nor-
malized obstruction while preserving all root and critical-point multiplicities. Reciprocal critical-point
coordinates give an antiderivative poly ial, a division-free flici Iculation, and an el y
finite-product defect bound. A cleared polar factorization and a fifth-order exponential comparison
force an explicit lower bound for the reciprocal mean. After one integration by parts, a Maclaurin—
quadratic-mean estimate and a direct center identity show that every obstruction of degree m +1 > 6
would satisfy

1+ A< (m+1)En(N).
A strict master error theorem proves the reverse inequality. Its finite part is certified by exact rational
arithmetic for 5 < m < 499; its large-d part uses el 'y esti and a pact exact
certificate for one uniform auxiliary integral. Degrees two through five follow from a single weighted
i i ic mean i A Lean 4 fc lization proves the exact statement of
Sendov’s conjecture. . 4
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A digestion of the proof of Sendov’s conjecture

expository, math.CV Al _lLech Mazur, Sendov's
conjecture Terence Tao

{E=4EEE: https://terrytao.wordpress.com/2026/08/12/a-digestion-of-the-

proof-of-sendovs-conjecture/

EXENE, tANEEFRCIELREIERT —MEEAOM@, 1972 FREN
Phelps-Rodriguez SEBHREZ #ARIR.

XEHE, EXTTERSBNIATNEZ—, £ Al 25T —REELTES.

mRESXRIEE:
—MEERS A B TERIEE

HEXRBEREINFILEF R Blagovest Sendov F 1958 FHIGIELE, FRATRER

=t
=

®’p @) 2= nREZIMK (n22) , HMESEREBEARMEEZERN (B |Z|<1)
BA, X p BIERER a, EPEENEFRA w (RIS p'(2) ER) |, F5 |w -
al <1,

Conjecture 1 (Sendov’s conjecture) Letp > 2, andletp : C — C

be a degree 17 polynomial with all zeroes in the unit disk. Then for every
zero @ of P, there exists a critical point ( of pwith|¢( = a} < 1.
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Conjecture 2 (Phelps—Rodriguez conjecture) Let 1 > 2, and let
p . C — Cbe a degree 1 polynomial with all zeroes in the unit disk.
Then for every zero @ of D, there exists a critical point C of P with

|C s a| < 1, unless @ is on the unit circle and P is a scalar multlple of
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Conjecture 3 (Sendov’s conjecture in interior) Let ) > 2. Let
p : C — Cbe adegree 1 polynomial with all zeroes in the unit disk.
Then if ) < a < 1is azero of D), there exists a critical point  of P

with|( — a| < L

REMAREE, FRSXBERNERABEDNRAERE:

1969 £, Meir #1 Sharma iEBB n<6 HYERZ

e 1991 &, Brown #EHE| n<7

e 1996 &, Borcea #EHZEI n<8

e 1999 &, Brown # Xiang #E#Z n<9, Lb/F 20 ZEBRLREHE

e 2020 &, MFEIFIE Acta Mathematica EIERE [FZS AR nl A3z, BISIEFERT
FMEHSEEM TR, TieHEXRREERE

o 2026 FH], ®AZEFR Teng Zhang (Tang-Zhang FENRHEEZ—) BEELT

AIEREENEE) 101200000

Lech Mazur HIEZARFRIERIEF 2R, BE—KENABTRIEIIEAFE CEO, ERftEE
ProofAtlas SEEHCIEE, ZFEESENMA [Al-first formal mathematics| , EoT#i
eERE. X RA, TEIRD., KK RZNRB BB CRAE—SKARERKAIEEERE
.

KX BERRE, Al E5HRPEIENFIRE. EBBERE. NidflHEE. KRE-HM
Lean 4 F2z{ALLRBLY 9 517,

VEBR B R EI SRR IEAR

PR EPIPIERHIT T BAEAINESR. ik XMBUTERN—MERE,
IZICIESERR EUEBR T 3548 3, MMETEERBENX LERT Sendov 35780 Phelps-

Rodriguez 548,

BMIEERIEE.

https://mp.weixin.qq.com/s?__biz=MzA50DUxOTA5Mg==&mid=2652609630&idx=2&sn=3e3de14bf50dd3d9e4705c20d47c6434&chksm=8aa4f2... 477



2026/8/19 18:25 AIERHRZRERER! MEHFLAINERENERGER
BMgE: REFEERA. 7/ n RO p BERBEARMERZA, BFEENE
= a, HIFE 1 IREEEImRA.

$E—5: H—. BIEE, 1§ a TH(0,1) KA., BHIERS w j X5
HAHT qj = 1/ - w ). 858 1 LARIREIGTRS] BEFERmE , .. TE&H
WITORERTORES: HATA 2 MERIGRS o,

B2 By [BRESFR] . BEHBRONMEOZXREIRA communication
identities: FUOMEZF (BERELD = BFRR[/ELD) . RUESFN. F—RRUEF.
FRREF., XEEFABIE/NERUEKRESTR p RESHIEL.
WEHIT—1BIMETT: SN p £E3ABLE. FETEMN [HAREERN

E&EA| 1 EXOFESIHEL,

B=E: oA, RWESHES Mobius TG .., SH—NXEHORAST

"
1< /1H|a—|—t(1—a2)qj|dt
XEEMCUEE—RE a ARG, BRIEISIED XANES.

ERE (n < 5) FEUCETRER: FIRE X () = a + (1-a72) t BHIRAEKNES—
T, BRI 1w mn O <a<1. ms<dRFERAF 1, SERATREES
=

BRH (n 2 5) NWFEZARBIZAPIAFN. —MENLERRSE AM-GM RER
siEERY [RUEAZF] | B—TENE—. FRR/RESFAEGROVESFHELN
[RRAZF] .

AN AEFRX I ZOESE (g IERISEES x F1SE a=(n-1)1-ad/2) XENTIEHEAR

1825, 39 n > 101 QEFK, ALBTERHA RS RTERISAYZ; 5 < n < 100
R BRI FEAEIREIEAN Bernstein SAEBEAMERIE, 2726 Lean i1,

https://mp.weixin.qq.com/s?__biz=MzA50DUxOTA5Mg==&mid=2652609630&idx=2&sn=3e3de14bf50dd3d9e4705c20d47c6434&chksm=8aa4f2... 5/7



2026/8/19 18:25 AIERHRZRERER! MEHFLAINERENERGER
BRBR (Jaj]=1) Z=H Rubinstein EE#ER, EEEITER—EERSE THIE
BH.

e th{CEZF B (E9 1-a72=0) , A Meir-Sharma & . HAILEE
ooy 1 n PFBE Re(1/(1- 1)) = 1,2 FFFESR, BDGEE] q_j = 1, ML p 45
& o2 — o) TN, X—DITERZIE T EFSKIZFM, IERZ Phelps-Rodriguez 35
B EERRIIIR IR TE .

BIEHRITFME: NS ARZTHNZE. BRTRKEREEN Mobius ZTRAIERM
Roh, RERAEAEST IR, RRNAFIVEMARRE Maclaurin 750 (MERFE
ZHOREAXK - B AFNRAEL RS IER) . |

BEEFEUHN— N XERANE: BEENICIESIR EIFB T HRZ XIFEE RN [HEB
el .

Phelps-Rodriguez 518 (1972) 7ERSXEBMNEMNM FERIESFENF 1, K a
ERMERLE p £ 270 - atn WRE, BTEBOIRBHOERIETES
FUSTROSAE, (XA EREBIE S EEE .

BEEFEEMSIEETRR NI 1.5 517 Lean {18, EFIRTE GitHub,

H teorth [sendov Pubic [\ Notifications | §' Fork 4 ¥r star 14

<> Code () Issues [ Pullrequests (& Actions [ Projects (@ Security and quality |~ Insights

¥ master = ¥ 1Branch © 0Tags Q Gotofile <> Code = About

No description, website, or topics

@) teorth and claude Attribute the boundary argument to Tan.. @8+ d2230ce- yesterday 1) 62 Commits provided.

[0 Readme
B _github/workflows Cl: drop the docs step that never worked; build... 2 days ago

&8 Apache-2.0 license
B Sendov README as a roadmap; Statement.lean -> Def... 3 days ago A~ Activity

14 stars

B docs Attribute the boundary argument to Tang-Zhan... yesterday & =

& 1watching
B scripts README as a roadmap; Statement.lean -> Def... 3.days Ago: ¢ aone
O .gitignore Initial commit: state the finite-range numerical ... 5 days ago Report repository

FiR5%EE: github.com/teorth/sendov

Al EHFHRAGIEENE

F—, IEEENBM. Lech Mazur RRERNVEUFESR, BER Al TR TEINE W
ZEHTFNEIR, ENHFE Tang-Zhang BHEIRHE Z— Teng Zhang HIRIE :
[Sendov FEEHKELHAEAVRR, BHE Al BRT, BRNSEERT. |

https://mp.weixin.qq.com/s?__biz=MzA50DUxOTA5Mg==&mid=2652609630&idx=2&sn=3e3de14bf50dd3d9e4705c20d47c6434&chksm=8aa4f2... 6/7



2026/8/19 18:25 AEGRHSZRBRER! BETFANERENERER

B, AERERN. Mazur B Al £pOEBRATLINMIIE (9 BT Lean) |, B
HEA Al @B, BURESRFERKE (1.5 517 Lean) . Al ERRRTEBERIE
TH, AREERNACERFIRT. RGBS,

$=, BRACRIENEEERLM. £ERHEFED, —DIEBPNAERKBE{TITHE. Lean
R T B—MEERE . MRLBEREREL T, IEAPNE—LHEEEL™
BE9. XF Al AR, X—RIgPEE.,

MEFERENRESE TIRATFAHEXIEE, B1E Borcea 5548, Schmeisser 5548
1 Smale @&, HiBS [HHETtEERE Al TERGEXEE®, Bi8EMEREK

ml .

Al BEIERAEIRTY , (BIRARER, WAERAYEEFTFREEREZRIIEA,
NEXEIR: #Hlaszl.

https://mp.weixin.qq.com/s?__biz=MzA50DUxOTA5Mg==&mid=2652609630&idx=2&sn=3e3de14bf50dd3d9e4705c20d47c6434&chksm=8aa4f2... 77



