











































































































Lecture 27
The Recursion Tree method for recurrances
IDEA Convert recurrance into a tree so
each node represents the cost incurred
at various levels of recursionThen sum the cost of all levels
Ex Solve Tcn 2T n a th using
a recursion hee

Tcn a2TCN 2 th 1 n z 2T n 4 t.tn z
m2 m2

t17h12 THI 2

Tch14 Wy Tch14T 1

ITCH 4 a 21 6 8 44J
write n n2Ci OThis
thee

n n n fi D
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Total Cost at all herds

heightoftreec n E Ctotal cost at level i
20

How to find the height of the tree
The subproblem size decreases by a

factor of 2 everytime we go down
a level eventually we must reach
a boundary condition

How far from the root do we reach 1
Subproblem size for node level h

up
Thus we reach one when

I e l hence h log h
2h

Recall Exk I when 1 1 1
K o l X

GeometricSeries














































































































Then Tcn hL E n

ETE Sn f 2ns

Thus TED O ht














































































































EX Solve TCD 31 4 4 t Chi

cn 4,210ha

nkD
TEYLY a 4445 unit 4 n

111 111I Twice 1616 11416 17416771416 11416
t.nfd.T.cnlDTdnHAccnpgz

44165 c3z2n2111
TCH64

htt leveli the total cost is

431in
hi The height of the tree Yu I

ha logy

Total cost at ALL levels

Tina t.ECdicn
ecn.EoCyEdi














































































































Cha Yen
Thus Ten Ocha

Ex Solve WH W NBtwGYs th
n n

cuts n

a n

wi w Ingest path
cost each n

wth n

20

The longest path from roots
to a leaf is

n 2 3n 437N I




































https://u.osu.edu/alzalg.1/files/2019/10/updatehw11.pdf
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