5.7.1 Show that a convergent sequence in a metric space is a Cauchy sequence.
Proof of exercise 5.7.1:
Consider the metric space (M, p).

Suppose the sequence {x,} — M convergesto x € M.
Then, Ve >03N(¢) e N>Vn> N,p(Xn,X)<%.

(X, X,) < p(x,,X)+ p(X,,X) by the triangle inequality.
Take m,n > N.

:>P(Xm,Xn)Sp(Xm,X)+p(Xn,x)<g+§:g_

Thatis,Ve>03I N(e)eN>Vn=>N, p(x,,X,)<e. ie {x,} isa Cauchy
sequence. Q.E.D.



