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Problem 1

Guess the solution to the recurrence T'(n) = T'(n/3) + T'(2n/3) + cn, where ¢ is constant, is
©(nlg n)byapplealingtoarecursiontree.

Solution 1

o level 0
Y =cn
o level 1
Y =cn/3+4+2cn/3 =cn
o level 2
YX=cn/9+2cn/9+ 2¢cn/9 + 4en/9 = cn
o level k
Y =cn
e level h
Y =cn

The shortest depth n — 1is h = 1g3 9 1
The longest depthm — 1is h = lggn

so T'(n) = depth * cn and
cnlgyon <T(n) < cnlggn

therefore T'(n) = ©(nlgn)



