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stand

set your “number” to one

greet a neighbor (pause if odd person out)

if you are older, give your “number” to young and sit
if you are younger, add “numbers”

if you are standing & you have a neighbor, goto 3
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recurrence”?

T(n) =T
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solve a simpler case when n is a power of 2.
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“Intuition here”
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Asymptotic notation
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Asymptotic notation
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main 1geas:

(:> bra;V, \afVK ﬁﬂ\Q@V\_iv3h> A ?VV@JUQ O
Z::>\)g3 [ec ull (P f@\@%Iw\ S &mmt7%e >3

(LuAnhﬂa A% Al

(§>kﬁ2 J Se QEJWTAV%L N AT
gclMQ \T\CU/ M\Q Qm&[yf;(/ 3




HOW tO solve
recurrence
elations



g, \/\ ‘ /
s Q (\/ O
STt ) \(
7 RN
wYyT: ——)
) S

A( d\\a)b f’\{)\\/\b&

9SS
?_J ﬁ C\\(\(‘Q\JCJ‘II“)/\>

—

Bl et d Mg thare-




Multiplication







7 || 8
4 || 3
5 7
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6 || 7
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Y |1 4]||3]]2

a b C d

ac100” + (ad + bc)100 + bd



n-digit inputs | 71| 8 9 J | 4 3 2

Mult@@b, cd) sl

ac100” 4 (ad + bc)100 + bd

Ease case: return b*d if inputs are 1-digit
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Base case: re

ur
Compute x = Mult(a,c) - 7 /)
Compute y = Mult(a,d) —— o 4 TC/Z
Compute z = Mult(b,c) ———

Compute w = Mult(k;,d) /
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calculations:







Karatsuba

Y |1 4]||3]]2

a b C d

| 7|18 9

ac100” + (ad + bc)100 + bd

(a4 b)(c+d) =ac+ ad + bc + bd
ad + bc = (a+ b)(c+ d) — ac — bd



Karatsuba algorithm

Y || |4]]3]||2

| 7|18 9

a b C d

Recurswely compute

& ac bd, (a+b)(c+d)

@ ad + bc = (a+b)(c+d) —ac— bd
@ acl00° + (ad + bc)100 + bd




Karatsuba(@b, cd)  Tlis rmip i £ ke ey

/Base case: return b*d if inputs are 1-digit
N
ac = Karatsubala,c)  — ” T( 7/>
bd = Karatsuba(b,d) )T ( @?/) i 75“ A
/

t = Karatsuba((a+b),(c+d - —— N
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Karatsuba(ab, cd)

Base case: return b*d if inputs are 1-digit

ac = Karatsuba(a,c)
bd = Karatsuba(b,d)
t = Karatsuba((a+b),(c+d)) 3T (n/2) 4+ 20(n)

mid =t - ac - bd 20(n)
RETURN ac*1002 + mid*100 + bd 20(n)




Karatsuba algorithm

| 4 3 2

b C d

T(n)=3T(n/2)+ 60(n)







calculations:




calculations:



T(n)=3T(n/2)+60(n)
O(nlog2(3)> O(n1'589)
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