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Correct Handling of Complex Limit Substitutions

-2
lim
If we think ahead on this problem we realize that
1/x — 0 so
1-1/z—1and

V1—=1/x — 1 and
1—+/1—-1/z —0so
1/1—4/1—-1/x) = o0

but we don’t know if that is positive, negative, or undefined (both). What we are doing mentally are the
sequence of substitutions below.

Since x is always positive, this is descending to-

. 1
2= g ooz = 0 ward 0.
3 = lim,, ,o+1—22 = L Since 9 is shrinking, this is growing toward 1.
Ty = lim,, ;- y/x3 = 1. Since x3 is growing this is also growing toward 1.
5 = lim,, ,-1—24 = 0. Since x4 is growing, this shrinking toward 0.
T = lim,,_ o+ ;15 = 0.

limg, yoo —226 = —00.

That is the final substitution, so this complex limit is —oo.



