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1. Introduction. Let A and B be linear operators generating semi­
groups exp(tA) and exp(tB) in a Hilbert space. Then under suitable 
conditions, 

txp(t(A + B)) = lim (exp((t/n)A) exp((t/n)B))n. 
n-*co 

This is the Trotter [6] product formula. Though it is a theorem in 
perturbation theory, it is related to the Feynman path integral repre­
sentation of solutions of partial differential equations and provides 
the best mathematical realization of this idea presently known. 

Feynman [ l ] considered the Schrödinger equation of quantum 
mechanics: 

i(du(t)/dt) = - (l/2m)Au(t) + Vu(t) 

for u(t) in L2(R*)t fr>r each /, and with initial condition u(0) =u. Here 
A is the Laplace operator, and F is a real valued function on R*. The 
solution when V=0 is 

u(%> t) = (exp((it/2m)A)u)(x) 

= {l-KÜ/myw j exp[£jrw(| x — y\*/t)]u(y)dy. 

If we take A = (i/2m)A and B= —iV, then as Nelson [4] observed, 
the Trotter formula gives 

u(x, t) = (exp((U/2m)A - itV)u)(x) 

= lim (exp((it/2mn)A) exp(— (it/n)V))nu(x) 

= hm I • • • I exp % >.i— w 
•-•. J J FL £ ï l 2 (t/n)* 

— V(XJ-I) > — u(x0) (2TÜ/ntn)~*nI2dx0 • • • dxn^h 

where xn = x, as a representation of the solution of the full Schrödinger 
equation. 

211 


