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In this note we give a short proof of the generalization1 of M. H. 
Stone's representation of groups of unitary operators in Hubert space 
and show how it yields the theorem of Weierstrass on uniform ap
proximation by polynomials. This classical result in turn yields fairly 
easily the more recent algebraic-topological formulation of the Weier
strass theorem as given by M. H. Stone for real algebras and by 
I. Gelfand and G. Silov2 for complex algebras. 

For 0 ^ 5 < oo let T8 be a linear operation in the real or complex 
Banach space X satisfying the conditions 

(1) T8+t - T8TU To - /, | T81 S 1, Hm T8x - Ttx, xGX. 

Let Ah-h-l[Th--1] and D(A) be the domain of definition of the op
erator Ax sslim/uo^U*. 

THEOREM 1. If T8, 0 ̂ s < oo, is a semi-group of operators in X satis
fying (1) then D(A) is dense in X and uniformly f or s in any finite 
interval we have 

(2) T8x - lim e*A*x% xEX. 

Note that x8 ^s"lflTuxdu-^x and that 
r- /» e+h /• h -l 

Ahx8~(sh)~l\ I Tuxdu— I Tuxdu\->A8x as &-»0. 

Thus J3(.4) is dense in X. Since |e*^| =\e<9i»The~9/h\ ̂ e*/V-*'* = l it 
suffices to prove (2) for x(ED(A). If xÇ.D{A) we have 
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