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How does mathematics construct the world for artificial intelligence?
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Institute of History of Science and Technology, Shanxi University, Taiyuan 030006, China

Abstract: The rapid advancement of artificial intelligence (AD is often viewed as a marvel of engineering and al-
gorithms; however, its underlying logic is deeply rooted in the evolution of human mathematical thought. From
the perspective of the history of science and technology, this paper explores the decisive role of mathematical
paradigm shifts in the development of Al and elucidates the mathematical logic employed by Al to resolve
intelligence-related challenges in the big data era. By analyzing the outstanding performance of models such as
Gemini 2.5 Pro in the International Mathematical Olympiad (IMO) and the field of formal verification, this
study provides a forward-looking perspective on the symbiotic and mutually reinforcing future of mathematics
and artificial intelligence.

Keywords: artificial intelligence; history of mathematics; vector space; logical reasoning

0 Bl fit ” Cartificial intelligence , ADAE & — [Tl 37 24 B
" ST . A TR BRI % R I) i 32 3 4 5 % 7
1956 F E ZW R F SR EEANTE REZOHFEIKS . —Jrm, LU R E @ (Moore's

EEEE
BEEWME  BHE SR RIS 5 B9 Bh I 3 4 B aE 0K 3 A T8 BE N0 28 B BF 5T 7 (2025-07) 5 v E R B1 397 % s F 5%
BeBHIFI A <N T4 8 & R IR B R Sk fa #9987 (2023-11)
I is B H#A: 2026-01-26; &[5 H #5 : 2026-03-20



216 MR ARER

2026 4F 9 A

Law) 3% gl 9 2 5 & TR 27 0 N T8 RE T 5 B89 P2 R
S BEE T Y BAEA 5 5 — 5 T, B0 MR T
NANTRGERARIRE MR L. oy — 8%
TR AR, N TR BEA B b i 8 i A
R A R I A R IR B R A AE 5 e i R R B RH
Ko WA LB AL A B BB 2 L H AR, 2
AT TR 20 il 98 3 2 B ATT B R 5 S0

1 B AL i S LR o

TEN TR RERY K e s b B Jo Bt & — A>T Ak
ATER R . THSEHLAY HE A=, BN T8 RE G A8 Y
Pt ATHOR B3R IR 5 A Wr gk A8 2 4E Py e Y —ik
AR B, TR AR T A By s B s ek 20
Bl 22 1717 > 1 SRR RER

M TE B 1) 2 B SRR o3 1Y B S, B B G R

B BIHEA: 8 0 X = RO A, AR R
IR 09 B 28 8, — 20 0 & Ji O LA™ 4 1) 12
BRUE T ARAE , SR A PRAL IR 2R T BE % B 3l
G R 55N 20 By A o B g 14 2 — AR R A 7
LR X T E R R B as A=, TR ALY
BRI R T .

IE I 2 2N JUHT R A2, 22 IR A (A &R T (Hip-
pasus ) [i] iy JIr 4k ) 5 1K B 97 307 22 R ol A e A
HIGEA F BRI T — AN W R AR o —— 2
AT A7 XA RSN S — B A% D, B
F 2 JCHT 370 4F A4 9 Bk £ 5 #r (Eudoxus of Cnidus)
fift e o B ELE AR T UL 28 5 B R B 2 AL L TR )
A NN NPk WL E R SR SR DS v
B HE B B RN W A T 2 R R R LT
K JE AR 51 % 7 XL A SRR IR R
FI 2R — U it 12 45 30 28 4 T 5 AR 45 o B
GBS AR s T — 2 . ATEF IS AT S
FSCFIR I EEA AR TR BB

T 27 R i —— (O 23 10 A A Ul R 3
51 N 2R By TH Ok b 2 gl 28 5 728 Al TR ) fE
T30 B AR RS E008 B R LAY P 3% 2278 1l it
T DA B0 R AR O TR S S I B R R A 4R
HTEATAR, RIESHI FEDE TSR
{ELAS — & A2, 35 U B ORI ) X T 3R o
SRR S T8 — & R A7 4 R e B 9 T
B #L Electronic Discrete Variable Automatic Com-
puter( LA F i /R EDVACOYIEE o 3X & 3T B LAY AT
& Electronic Numerical Integrator and Computer ( LA

T FR ENTACO A W 13 2R LA Bl 36 [ 42 07 il e K
& I 3 AR v (B ) B 7E ENTAC A il 2l 2
0T, 405 & E H T H A 55w 55 k7 R A2
PO, T AR AR AR I LK, R BEAE SR AU UL 2 TR
ASH R . 02, I 67 57 56 [ S0 TR Y 2 -
1« i 4K 2 (John von Neumann) 5 3 4 ] (John Wil-
liam Mauchly) 32 745 (J. Presper Eckert)$2 H T —
M40 i BT & M ATTAE EDVAC 8351 A
TSR Y RS, AT 2808 T BRI R A 42
BRI

O ORI TR LR AR - BR G R
(Georg Ferdinand Ludwig Philipp Cantor) (4 & 18 .
1874 4F P8 E B2 H BT /R TG’ 45K
TR LA AL R E GRS A AR ES D TERTE
IR B IR B #7220 BUEFA T AT 4 6
i DA™ A 3 B LA ST R AR R L (H R
% & (Bertrand Arthur William RusselD) ifi 5 $& H
PR IR I R AT R B B IR A TR 1Y 2 4R R
WL BRI TR T SR AL, A T A R —
B fa L, 78 B B K 4E - Ay R A FF (David Hil-
berO7E MBI A 5 K o L4 T 23 42 nl il
FLAr 55 A (] B SR A B R GE I T P Ji R I B
SE A [A) I B 58 M — Bk 5 AT E R
ANHRRY S RALRER RG] LW =K BF 5
A LA S ] TR A R AR A AT R E T A TR
B A SRAAVRR A SRR R 8 A 1, At 4R 1 ) A
AT B oy T RCE R R R B HRE S i D
SEAER S R SR A Y R, AR E R R A
F Ji% 7% - I’/ 2 (Alan Mathison Turing) 57 It )5 % , 1
55 % SRAV R AN [) (8 2 L Ak ) By — A ) R AN R K
2 IR) R P R SG 3 A U] G SR — A [a] 2 B ()
B, NATTRE S TE A R A 25 TR i o AL Y Ok R E
B R A B R R AR AT AR, KRR
X — B R AT T Ge ] 5 A IR A E )
R ) IR TR A s b OC E B IR O,
Foh iy 1] R MLBE A B8 5 1 A TR PR 1 B S
oA

2 R X HIHREL

1956 4F LAFT, N T8 BeAE Jy— i 37 2 44 A RN 2
SRS THOR LB MAAAE . 76 17 42 60 4F 4R rh
W1, R gh BLAE - BB - 3 A0 2 K (GottIried Wilhelm
Leibniz) £ T — N8 A 28 J8 4 5502 Ak i A 45, P
Bl —FhoE F 1 B kRS R G A



5¥ M3

MG A R A S AT R A T 5 217

SR A AT, S e K E AT 3
W PLAR A S B G R AR L T — AT HESE L R
M BCE R — & BE N E AR T H O AZKW
B S R AL IR A 2 KR4S AT R
B . 4T (Isaac Newton) { H 2R3 2 1) 0% R
L), A v B oy AR AL N Z N W i b 5 AR L R i
AR R AT K AR B ZE A . AR 19 4
T 6 - il /R (George Boole) ¥ % 45 #E BE 5% 1k R A /K
A IR SE T2 A 5] LUH R RS Ak
Mo DA B Ry A S e oy N TR RE I K et T
— AN A R R T A R A AT LR A S R S
oA A

1936 4, B R & 2= 16 30t w53 5 S LA H)
JE ) (8 0 1T ), P AR b 3 o Tk A AR AN AT
TR ) BRI UE A R AT R 1 S e ] RS R A
IRV SCH R A T O N TR A3 )2 R R $ S i 1A
RUUVEA ] R 15 40052 5 5 sl 80 0 R 0
55 IS Yy BT SO IR FR AR O L LAy A AR
TR TR B G i AT - ] 98 8 (Church-Turing
thesis) ; X 3155 ¢ & 09 BF 52 ) ¢ 1) 1 3550 52 A R B
P&, 1971 4F & % 2% - i 58 (Stephen Arthur Cook)
/) P/NP [A]#5 (P versus NP Problem) , FAF 24 #if
HY B W98 5 TR LR A e i R AT LA
2.1 AItEEDESEERVER

[ RALSE B R 7 1936 4F 88 10 1) — Fp it s,
BIFAE— G SRS MR — R AR
P& R AE 18 SO B 00 ] R HLARE RS H O A F A 2
— 2 TC PR K B B Ak 0 4RAT |, 48aT B4 o b TE SR 1
FEAR A TT 5 — A AE i A i 15 A AR R 4 0 Y e
53k, BAEAT — I 2] 22 X 4R b i — AR E
FEAE AR — N Tl ® - TAEB RS T AR,
A DUAR A Y A0 f RS S5 40 B AR S Sk,
RSB AR — MRS R B MAE T8
AT “ R RE AT B0 7T BEZ AT 4 8 A RACER R
FRIF A B o 33 DU R4 25 45 1 B ) 1l R BLASE A S —
A IR RS PUAT AT A AT AT 55 0 TR AY T
Pl 2R D0 3 o 3 R — S TSR R T A A 2 AT i
B R

Pl LAY (9 4 K 2 A SEAE T2k W T 3k ol
PR AL LUK i SRR R B A, B IR
AL 2 T T I — i B A T R 4 AL
PSRRI B T A R AR R HE R)
UE W FE B0 A7 78 3 B0k JO vk b i i A ——3x
H 4537 AT 5 % 28 (Computability Theory)

AL
2.2 HHEEHRMER

AT B B e DG T (9 S — 4 [) it 15 1 g i ik
Pl R LK fif ke, B XE T — AN ), 2 A5 AR A — A5
25, R A 10 A RN [A] Py 25 3 220 58 2 74 42 A v 3
1 (Computational Complexity Theory) 5 1 /) 2 iT
RO BT — A~ ©FAT TS )R i
A ) TG 2 DB

THIR 2% P 0 AR FE ™ 1 9 B2 e X T
ok, H N FEW M B RS BB R IR Sy
Mo S 2% - R s 3 Y P/NP [l gt R TR R
i Ve BRI 45 1 — T A Mg ME RS, B A 2000 4F Hy 35 [
S BCF A S LR T AR R 2 —
O N2 SRy 0 e 22 20 I [B] i 1) P 28 [) R 22 1 =X
i ) AT 36 A A 1) NP 28 [] 002 75 55 f , BRIV S DR i ok
[1) 705 i P e ) T e 2 TR A A A A B ) B 22
S o TR AL A M BRAG f ROR T IB AR 1 4 T B A,
1117 B % - R 1 KR 38 bR O N A AR Dy
He 2 PEACE )T 5| A BN AR, 22 8 i TH 5 A A
PR BRI E R E SO T 0 e, H AT BF Y
EARBEIE R EAEEE LR
2.3 EBF-BEIRIEE

BJ [ 447 « K547 ( Alonzo Church) F 1936 4E 42 1 T
AEB R G, W AR B R g R LSRR B A
Pl 2 5 N TAE B AH 5L EDIE S fl A op B A7 - R R
T 1936 4 IR IE A

B3 2 - P10 A A% O W SR AT R D RE 8 5
O A o T I A £l X 1 s e N S - N )
(Stephen Cole Kleene) CHS A i 2% 4E D) IE B T 4 1 4%
FRGEBEYFZER NN E AR R A8
BRBC N B BRI R AL AR AT DL E AR . BB A - A
RAT L — A5 T A WA A5 i, B RS
B UE W] A EAE N — A R T A )
A 5 i EeE 2 m e, OF B E 6
% 3BE G 7E SR N AT AR ] T AR SR HIR R T
DAL Bl At A7 5 4 bl PR S R R B TR, IR 1
FRAETH 55 4 R 43 1 3k S B2 )
2.4 EFBHF-ERLE

Wi & BT ) AR S A, 2 AT
TFUR PR 2R T 2 25 i ] 53 ALAS B TG v Ak B %) T 550 1)
A X g T R R BLAURE OC A T 1 A 1 B
A - RIS, Bl R R T - #8558 (David
Deutsch) 78 1985 4F- 4 1, 1 81 N 25 M AT o] 4 3 1 72
HR AT DL P SRR A A SO . R B -



218 MR ARER

2026 4F 9 A

LI

(Halting Problem)

A

Y 4 (Computable)

/ \‘
I s
' (Computational \
1 Problems) ]
\ . ]

\\ - SRTIER A PSPACE i

\ Z BB ( Classically Easy, (Easy Venfjxa%)l(?, (Polynomial V4
Pol il i) Nondeterministic S /
N\ olynomial Time i pace)
Polynomial Time) U4
N
LS ’

1 HEERXAUERESETIHEXRE

Figure 1 Hierarchy of Computational Complexity and its Relation to Quantum Computing
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Figure 2 Schematic Diagram of Vector Mapping in Semantic Space and the Attention Mechanism
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(The Evolutionary Trajectory of the Relationship Between Artificial Intelligence and Mathematics)
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Figure 3 The Evolutionary Trajectory of the Relationship Between Artificial Intelligence and Mathematics
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