Introduction to Recursion Trees

lan Ludden



Learning Objective

* Given a recursively defined function, find its closed form by drawing a
recursion tree and adding up the work at all levels.



Recursion trees are visualization tools.
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function helloUniverse (n) :

ifn=1 do | B
print ("Hello, world!"™)
return

endif

for 1 from 1 to n do
print ("Hello, world!")
endfor

helloUniverse (floor (n/2)) &—
helloUniverse(floor(n/Z))<T—

endfunction

A silly recursive function
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mathm
Pencil
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Source: https://images.app.goo.gl/aFx8iAvh5hhRpGeg9

Recursive definition of total volume (in3):
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https://images.app.goo.gl/aFx8iAvh5hhRpGeg9
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Example 2: The Pleie Tree Thickens
f(1) = 14' f(n) =@f + n Vn = 2 (assumenis a power of 4)

_ Work Total
L_‘h | = Ll =hh L\ \Oaju PZr L:le ‘P(V\\] Z<§_ </—\> + 1 A
Node Work

e Z(@’}*] h
l/\

H 2( =@y A
<n)5 1@7\ = L<§’)“ >+1 M

N
3 SR /—<<6 _ 30"/\\) 1M

l/‘/LI" - """ o ka& : (/L,\L Qk, /\} “»(\i\yl W} 2

N

Kk

T T \qmﬂrm(\/ﬁhﬁ

N\
iy
(3
(
|
|
Ay
a
Q=
=
-



mathm
Pencil


[Blk  shde
N T peded ol \/DU\"‘\}


mathm
Pencil


Recap: Learning Objective

* Given a recursively defined function, find its closed form by drawing a
recursion tree and adding up the work at all levels.





