A Clever Computation of "' |lg /]

Marek A. Suchenek (©)

Department of Computer Science
CSU Dominguez Hills

November 14, 2015

Marek A. Suchenek (© CSC 501/401 Analysis of Algorithms



Copyright by Dr. Marek A. Suchenek.
This material is intended for future publication.
Absolutely positively no copying no printing

no sharing no distributing of ANY kind please.

Marek A. Suchenek © CSC 501/401 Analysis of Algorithms



Computation of ZI’V:_21 g i]
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Computation of 37! |Ig ]
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Figure : Z,N:;l llgi| = fxlil |lg x | dx
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Computation of SN Ig ]
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Figure : Compute flﬁl |lg x| dx

Marek A. Suchenek ©

CSC 501/401 Analysis of Algorithms



Computation of SN Ig ]
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Figure : Try N|IgN]| as fXN:1 |lg x| dx

Marek A. Suchenek ©

CSC 501/401 Analysis of Algorithms



Computation of SN Ig ]
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Figure : Try N|igN|
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Computation of ZIN:_Ql g i]
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Figure : Try N|lg N| — 21 (N > 2)
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Computation of SN Ig ]
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Figure : Try N|lgN| — 21 (N >2) —22 (N > 4)
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Computation of SN Ig ]
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Figure : Try N|lgN| — 21 (N >2) —22 (N > 4) —23 (N > 8)
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Computation of SN Ig ]
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Figure : Try N|lgN| — (21 422 4 ... + 2lleNV])
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Computation of SV
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Figure : Try N
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Computation of SN Ig ]
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Figure : Try N|IgN| —2leN+1 4 9
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Computation of SN Ig ]
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Figure : N|lgN| —2lleN+1 4 o — ZLNJ IUg i
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Computation of ZIN:_QI g i]
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Figure : N|lgN| — 2leN+1 4 o — SN 10 )
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Computation of ZIN:_Ql g i]

Fact - continued

N—1
> llgi] = Nllgn| — 2N+t 4o
i=2

Marek A. Suchenek (© CSC 501/401 Analysis of Algorithms



Computation of ZIN:_Ql g i]

Fact - continued

n+1-—1
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Computation of SN Ig ]

Another useful formula for Z,N:;l llgi].

Marek A. Suchenek © CSC 501/401 Analysis of Algorithms



Computation of ZIN:_Ql g i]

Fact - continued

Nz_ng i| = (N—1)|lg(N—1)| — 2Ue(N=-1J+1 4 5
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Computation of SN Ig ]

Fact - continued

i[lg i|=(N—1)|lg(N—1)] —2UsN-DI+1 L o4 ||g(N —1)].

i=2
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Computation of ZIN:_Ql g i]

Fact - Bingo!
N—-1

> llgi] = N|lg(N — 1)) —2UeV=DIF1 4 o
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Computation of le\l:—21 g i

Fact - Bingo!

n+1-1
Z llgi] = (n+1)|lg(n+ 1 —1)] — 2lelr+1=DI+1 4 5

i=2
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Computation of ZIN:_Ql g i]

Fact - Bingo!

n
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Computation of SN Ig ]
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Figure : N|lg(N — 1)] — 2ls(W-1I+1 } 5 and =M1 1g )
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Computation of SN Ig ]
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Figure : N|lg | — 2leN+1 4 2 and M=)
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DONE!
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