CSES25 Lec3: Recursion

Debajyoti Bera (M21)
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Multiplication: Divide and Conquer Two 2+ b "o

~S A

o[ b X YT [ & \

P& (10™a+b)(10™c +d) = 10*"ac + 10™(bc + ad) + bd

e Recursive algorithm ?
e Time complexity ¢
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Multlpllcafuon Karatsuba S algorithm 2 v =%

XY= (10ma + b)(lOmc + d) = 1O2mac +10™(bc + ad) + bd
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bd
s Use the 1dent1ty bc+ad =ac+ bd - (a- b)(c d)
@%)x&c JO 4o wumbers K Liaik
Use the identity: bc + ad = (a+b)(c+d) - ac -bd
\/_\

Recursive algorithm ? cw(\jf
Time complexity ? T2m)2 2T o)< <0%)
Which identity is better ?

Proof of correctness?
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Naive solution: Sglrltingf)ased — & Y\\a\’\)

Given an array A[l..n] and an integer k <= n, return the k-th small element in A.
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Select(A,k) I

Time complexity recurrence:
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Qui ckSele Ct( A k) ‘ e l T(small) = brute force
. nekvns a1y — () Jf time to partiti
1. If A is small, bruteforce Iy ¢ i—r (vA), T n- T% | |
2. r=partition(A) /[ returns rankl(pivoﬁ) L /I time duiring recursion
e ¥
3. Ifk<r:return QuickSelect( > ) What is the best way to choose pivot ?
4. If k=r:return A[k] Aelrel W], K-Y
5. Ifk> r: return QuickSelect(4, __) W\'&?‘SLW % , 2/32‘) G {LL\’ 2\ E E
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