4.1. LIMITS OF FUNCTIONS 79

1
EXAMPLE. lin}) coS (—) does not exist.
Tr— T
PROOF. Recall cosf = 1 for § = 2nm and cosf = —1 for = (2n + 1)7.
Let (2) = (= 5mar ) = (=) () = 0. but
et (z,)=(—,—,—,...|=(—). (x,) — 0, bu
2w 3w nm
1
(cos —) = (cosw, cos 2, . . ) =(—1,1,—1,1,...) diverges.
Ln
1 :
Thus cos (—) diverges.
x

Another view:

(ﬁ) — 0 and

<cos< } ))(cos(2n—1)7r)(—1,—1,—1,...)—>—1,Whﬂe

(2n—1)m
1
<cos (T>> = (cos2nm) = (1,1,1,...) — 1,
2nm
i.e., we found two sequences converging to 0 that gave different limits. []
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