
臺灣大學數學系113學年度第2學期博士班一般資格考試

科目：幾何與拓樸
2025.02.21



2

(6) （10分) Let f : M → N be a smooth map between smooth manifolds, X
and Y be smooth vector fields on M and N , respectively, and suppose that
f∗(X) = Y . Then prove that f ∗(LY ω) = LX(f ∗(ω)) where ω is a 1-form on N .
Here L denotes the Lie derivative.

(7) （10分)For any two smooth vector fields X,Y on a smooth manifold M , prove
the formula [LX , iY ] = i[X,Y ] where LX denotes the Lie derivative and iX is the
contraction of vector field acting on differential forms.

(8) （10分) Let M be a closed manifold and X be a vector field on M . Denote
the flow generated by X by ψt : M → M defined by d

dt
ψt(x) = Xψt(x) for any

x ∈ X.
Given a function f , prove that f ◦ ψ1 − f ◦ ψ0 =

∫ 1

0
ψ∗t (df)(X)dt.




