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1. Define an auxiliary function

R(t)zexp(— / X(S)dS) / X(5)p(s) ds

This and an application of product rules show that

R'(r>=exp(— / X(S)dS)X(t)so(t)—( / X(S)SO(S)dS)eXP(— / )((S)dS))((t)

— (1) exp (— / () ds) (sO(t) - ( / X(5)e(s) ds))

< x ()Y (1) exp (—/ x(s) ds).

Observe that R(a) = 0. This and the last displayed inequality imply

R(?) s/ x ()Y (s)exp (—/ x(r) dr) ds.

/a ()els) < exp ( / () ds) / (U (s) exp (— / X dr) s
-/ ) (exp (— [ x dr) exp ( / () d)) ds
- / us) (exp ( / ) ds)) ds.

This and the hypotheses in the problem show that

This show

(1) <Y (1) +/ x ()Y (s) (exp (/ x(s) ds)) ds.



