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(a) State without proof, the Bolzano-Weierstrass Theorem.

(b) Show that a sequence (x,,) is convergent if and only if it is Cauchy.

. Let a > 0 and z; > 0. Define z,,1 := y/a+ z, for n € N. By using monotone
convergence theorem, show that (z,) is convergent and find its limit.

. Using ¢ — N, ¢ — ¢ terminology or the sequential criterion to show that
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. Suppose f: R — R is a function such that f(z +y) = f(z) + f(y) for all z,y € R.
If f has a limit L as x — 0. Show that L = 0 and f has a limit at every ¢ € R.

. Suppose f : (0,400) — R is a real valued function such that Ve > 0, there exists
a > 0 such that

[f(@) = f(y)l <e
for all z,y € [a,+00). Show that there is L € R such that lim f(x) = L.
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1. (a) State without proof, the Bolzano-Weierstrass Theorem.

(b) Show that a sequence (x,,) is convergent if and only if it is Cauchy.
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2. Let @ > 0 and z; > 0. Define 2,1 := y/a+ z, for n € N. By using monotone
convergence theorem, show that (z,) is convergent and find its limit.
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3. Using € — N, € — 4 terminology or the sequential criterion to show that
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4. Suppose f: R — R is a function such that f(z +vy) = f(z) + f(y) for all z,y € R.
If f has a limit L as x — 0. Show that L = 0 and f has a limit at every ¢ € R.
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5. Suppose f : (0,+00) — R is a real valued function such that Ve > 0, there exists
a > 0 such that

[f(x) = fly)l <e
for all z,y € [o, +00). Show that there is L € R such that hI_’I_l f(z) = L.
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