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PROBLEMS WITH DIFFERENT TIME SCALES 

1 . INTRODUCTION 

Perhaps t.he simplest problem with different time scales is given 

by the initial value problem for the ordinary differential equation 

(1.1) fdy /dt 
it 

ay + e t > 0 ' y (0) 

Here E a are constants with 0 < E << 1 , 

Real a < 0 The solu·tion of (L1) is given by 

(1.2) y ('c) Ys (t) + YR (t) 

vvhere 

~(t) 
it. . -·1 
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0(1) and 

Thus it consists of ·the slowly varying par'c y S (t) and ·the rapidly 

changing par·t y f< (t) There are two fundamen·tally different situations 

l a = -1 . In >:his case yR (t) decays rapidly and outside 

a boc~ndary layer the solu·tion of (1.1) varies slowly. l\ilany people have 

developed numeJ:ica.l me·thod.s 'co solve problerns of this kind (see for 

example ~15]) ana VI8 shall not conside~ ·i:his case,. 

;') a. = i is R Ct:) c1oes not-: decay and 

y (t) 


