Pure Mathematics 2%, 2026, 16(4), 304-315 Hans X
Published Online April 2026 in Hans. https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2026.164116

FUEFRHIBRRLR S

B &
HRTT B TR AR 22 be, HIR

Weks H . 20264F3H1H: FHEM: 20264F4H4H; KAAHM: 20264F4H27H

i =

AXEEHRTHARERFE M,, M, EMorse BB C(f,g) WK 1 (C(f.g)) . @
BALE TR R BRRR B R A NIt 45 & Morse B F/KPE R BRBIR R ER . AXEH
T z(C(f,8)) MGi—FER. ZARBHE T I T FERXNFRER. FRERRH, FERYKE
NS B Morse R I R 18 BB AT KB B TR e, AT T R LT #a 4 5 Morse # i
Z IR R

KA

MorseX ¥, BRHit:%, Mayer-VietorisfF%), 441

Euler Characteristic of Fiber Product

Han Duan

School of Mathematical Sciences, Chongqing University of Technology, Chongging

Received: March 1, 2026; accepted: April 4, 2026; published: April 27, 2026

Abstract

This paper primarily investigates the Euler characteristic ;((C ( f g)) of the fibre product space

C ( f, g) of Morse functions on two distinct manifolds M, and M, .By establishing a decomposi-

tion formula for the Euler characteristic applicable to both manifolds and combining it with the ex-
pression for the Euler characteristic of level sets in Morse theory, this paper derives a unified ex-
pression for Z(C ( f, g)) This formula encompasses both critical point alignment and non-align-
ment scenarios. The findings reveal that the Euler characteristic of the fibre product is determined

by the critical point indices of the two Morse functions through a determinant-type alternating sum,
reflecting a profound connection between the topology of cross-maps and Morse theory.
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