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Lets prove that T'(n) < 14n'°82° — 16n
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Lets prove that T'(n) < 14n'°82° — 16n

By inspection, indeed, T'(n) < 14n'°%2° — 16n. when n<1024= 1 o
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T(TL) — BT(TL/Z) —|— 8’]’L (guess +chk)

Lets prove that T'(n) < 14n'°82° — 16n
By inspection, indeed, T'(n) < 14n'°823 — 16n  when n<1024.

A1: Lets assume that T'(n) < 14n'°%2°% — 16n when n < no



T(TL) — BT(TL/Z) —|— 8’]’L (guess +chk)

Lets prove that T'(n) < 14n'°82° — 16n
By inspection, indeed, T'(n) < 14n'°823 — 16n  when n<1024.
A1: Lets assume that T'(n) < 14n'°%2°% — 16n when n < no

Consider the case of T'(ng + 1)



T(TL) — BT(TL/Z) —|— 87’L (guess +chk)

Lets prove that T'(n) < 14n'°82° — 16n
By inspection, indeed, T'(n) < 14n'°823 — 16n  when n<1024.
A1: Lets assume that T'(n) < 14n'°%2°% — 16n when n < no

Consider the case of T'(ng + 1)

Tno+1)=3T((ng+1)/2) +8(ng + 1) By definition



T(TL) — 3T<TL/2> —|— 87’L (guess +chk)

Lets prove that T'(n) < 14n'°82° — 16n
By inspection, indeed, T'(n) < 14n'°823 — 16n  when n<1024.
A1: Lets assume that T'(n) < 14n'°%2°% — 16n when n < no

Consider the case of T'(ng + 1)

Tno+1)=3T((ng+1)/2) +8(ng + 1) By definition
But since (no +1)/2 < ng and A1, it follows that
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Lets prove that T'(n) < 14n'°82° — 16n

T

By inspection, indeed, T'(n) < 14n'°823 — 16n  when n<1024.
A1: Lets assume that T'(n) < 14n'°%2°% — 16n when n < no

Consider the case of T'(ng + 1)

T(ng+1)=3T((nog+1)/2) +8(ng + 1) By definition
But since (no +1)/2 < ng and A1, it follows that
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This expression matches our Assumption Al.
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Al: Lets assume that T'(n) < 14n'°823 — 16n when n < ng
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Al: Lets assume that T'(n) < 14n'°823 — 16n when n < ng
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This establishes that T'(n) = O(nlog2 3)
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This expression matches our Assumption Al.
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Al: Lets assume that T'(n) < 14n'°823 — 16n when n < ng
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Thus, we can conclude the proof via induction.

This establishes that T'(n) = O(’nlog2 3)
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lINnduction summary

T(n) < 14n'°%23 —16n IS TRUE for one case.

T(n) < 14n'°%2°% —16n  Suppose TRUE for n < ng

Showed that 1,2 imply that

T(ng + 1) < 14(ng + 1)'°%2°% — 16(ng + 1)

(Induction)



What happens If
we skip the -16n"
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Assume that this term is 8n

Lets prove that T'(n) < 14n'°823
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By inspection, indeed, T'(n) < 14n'°823 when n<1024.
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A1: Lets assume that T(n) < 14n'©823 when 7 < g




T( ) - BT(TL/Q) —+ 80(%) (Quess +chk)
<1og2

Lets prove that T'(n

Assume that this term is 8n

By inspection, indeed, T'(n
A1: Lets assume that[ T'(n) < 1477/(?\@3

14nlog2 3

Consider the case of T'(ng + 1)

T(ng+1)=3T((nog+1)/2) +8(ng + 1) By definition

But since (no +1)/2 < ng and A1, it follows that

when n<1024.

when 1 < ng
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This expression DOES NOT matches our Assumption A,
So the induction STOPS!

A1: Lets assume that T'(n) < 14n'°8z23

when n < ng
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T'(n) =7T(n/2) + O(n*)
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T(n) =2T (vn) +1gn



