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Solution - amiliar to mathematical (nAuC’t\‘on.
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Problem - Sert n  Numbers 'f(‘om Small  to \arge,
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Agortth. e [sTa]=[>]6 [3]
\. Terminste iff n=|

Ow divide the amay hto two orrays of Size 2
2. Sort fhese -two SuLarm\,g FQCursiveLj\

3. AMerge the Sorted Suloarrm,s.

OE3] - wntie of the "merge’ step
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Overal  tuntime = (1. Ologn) = O(nleg)

In other words | T = 2\’\‘("7_') + ¢n
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Coun‘f}fnj Lnversions. (asguma w.(.o.9 )
DZ’F(ﬂi‘b'or\: C'u\\/ef\ on O‘TAV Q\ . az. S ar\ all a'th ore olfst?r\ct

I—(l 1<j and O >4 . we ool (a;,aj) an  inUersion.
Goal - Counts ™he otel  oumber cf inversiong,
Emmple: n=4 a=1[1, 4’,5/23.
£ hversong=3° .3 (@42) (32)
inv =0-

A sim?\a Oln™) o\goriﬁ\m, For =1 Tt n-t
Cor J= + Tt n

Ity Qi > 0 then w=twt|

End
=X r&rﬁr
Return v .

An O(n KOﬁn) Solution -

Sowme. preblem
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Note that & of in i | AR does not change if we Shuffle
elemente jn | or R, SO we con (purt the % O\fbaf Sor-f)nj L R.
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When we merge (the sorted verson of ) L and R,
ench element x s (‘es‘)msilo\e for Courting  the # of invessions
beiween X ond  every element ot hagn't been Prvaass@{,

Cage |+ Qi< by B by<ar, then ol remahig elements in L
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Append by 1o C
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\ (see page 224 et bosk),
Runtime = O(n \93 n) "'f

Becouse  Compoving e Merge%rb,%@ extra wWork  fakes
OL) time Lor each element we proctss i the "meme’ step.




