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Case 1: limp—+008n €ER
Since t, = (k,k,k,...) is a sequence that converges to k and s, is a convergent sequence, by the
theorem that the limit of the product is the product of the limits,

1
n—+oo n—-+o0o n—+00 n—+oc n—-+oc

lim ks, = lim tnsn=( lim tn)( lim sn) =k lim a,.

Case 2:lim,,_, o 8, = tocc and k=0
Then ks,, = (0,0,0,...) converges to 0 = k- (+00) = klim,,_,  ~ Sn.

Case 3a: lim,, ,,o—+00 and k > 0
We must show that ks,, diverges to +oc. Fix M > 0. Since s,, diverges to oo, there exists N so
that n > ensures s, > M/k = ks,, > M. This shows lim,, , ;. ks, = +o0.

Case 3b: lim,,_,,r—400 and k < 0
Then —(ks,) = (—k)s,. By Case 3a, lim,,_, ; o.(—k)8, = +0c. By Q12(b), this implies lim,,_, , . k8,, =
—00.

Case 4a: lim,, , 8, = —occand k >0
Then —(ks,) = k(—s,). By Q12(b), lim,,_, ;.. —8, = +00. Thus, Case 3a ensures lim,,_, , ., k(—s,) =
+o0c0. Thus, by Q12 again, lim,,_, ., ks, = —o0.

Case 4b: lim,,_,,,, 8, = —occ and k <0

Then —(ksn) = (—k)sn. By Case 4a, limy ;4 oc(—k)sn = —00. By Q12(b), this implies limy o0 kSn =
+00.
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