Lecture 9.

11 The embedding manifolds in R

Theorem 11.1. (TheWhitneyEmbeddingrheoremEasiestVersion).Let X bea
compact n-manifoldThenX admits a embedding in'R

Proof. First we constructan embeddingd : X — RN for somelarge N. Let
{ fi }ik=1 be a partition of unity sothatthe supportof eachf; is containedn some
coordinatechart (U, ¢j) sothat¢; (U;j) is bounded. Thenwe canconstruction
smooth functions p: X — R" by

= oo fixeix) it xely;
¢'(X)_{0 if xeU;

Then we can define ® by the equation

D (X) = (1(X), p2(X), - .., Pk(X), F1(X), f2(X), ..., f(X)).

Then ®(x) = ®(x’) impliesthat for somei, f;(x) = fi(X') # 0 sothat
X, X € Uj. Then for the samewe have

#i (X) = ¢i (X)

and hencex = X’ since ¢ is a diffeomorphism otJ; and so @ is injective.
Next we needto checkthatthe differential of ® is injective. The differential
of ® atx send ve Ty X to

(Dx f1(0)$1()+ f1(X) Dx¢1(v), . . ., Dx fc(@)d (X)+ fic(X) Dxk (v), Dx fa(v), ..., Dx fk(v))

and the result follows. O





