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# Merge sort split: int list as int list is wit list
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split L w(A, B)
[lenath A - levathBl sI
A@B is perm o L
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split (IJ: int list) = (IJ. E))([x]) = (Cx J.CI)

Of msort int list as it hist
REd true

(A, B) =

(XA, y :B)
ENS msort L wah'; I'is sorted of L.*)

fun msort (IT: int list) = CJ
msort (L[x)) = [*]I msort (L) з
let

when a is len of input list

val (Aiint Ust, B: it list) = :

in merge (msort A, msort B)end

Match:
• Wspit (0) = Co
- Wsplit (1) = C,
- Waplit (n) = Woplit (1-2) + Ca
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split rest

end

Waplit (n)

split L
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C* merge: int list is int list a int list
REQ input lists sorted
ENS mange (A, B) 4 I sit. I is sorted parm of ABB#*)

fun merge (I1, B) = B
merge (A, IJ) = A

with grand compiler' bent
change cost

merge (A as lares, B as (bibs) = I slightly more efficient
(cace Int. compare (a, b) ofLESS » al merge(as, B

EQUAL » aib: merge (as, bs)
GREATER » b:: merge ( A , bs)

Wmerge (n, m)where h, i are len of A, is.
Match:
Wherge (0, m) = co
Wmerge (n,o) = c. S Homes bored.

Try:
Wmenge (s)

Wmerge (n,m) =
§ Ca+Wmerge (na1,m)

Cs +Wmenge (1-1,
I cat Wieree (n, m-1)

Match

Wmerge (0) = ko
Wierig (n) &

worse case
Wmerge (5-1)

)
sentm

m-1)
if LESS
if EQUAL
if GREATER

E
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O(s)



Marge sort cast amalysis
Wmeast (n) in is imput len
Match;
Wisort (O) = Co
Wmsort (1) = C. I lemma:spiting doesn't changs total leugth;
Wareort (n) = Cs + Wsplit (n) + Wmerge (n) + Winsort (L#1) + Wusort (I 1)

scat can + c an + 2Wisert (1)
< Esh + 2 Winsort (12 )

Enters thee method!

calagn deep
calogn-nes + Gn

€ O(n log n)

linear wark
divide conquer eachpart

#cs

n.Cs
SUM
nCs

- ncs TOTAL:

• Ca -Cs §Cs

Сь
Ca



Merge sort span
Smsort (0)
Smsort (1)
Smsort (n) = C= + Ssplit (n) + Smerge (n)

+ max (Subort (L 71), Winsort (171))

(tree method)
+ Smsort (7)

+41 Ca+
+C.

4 Ca +... + c.

#Sorting Tree
Empty «serted

If we do it on tree, we can everget it to O ((loga)")?

definition

«sorted if VeeL, laX
KrER, raX

(xint, Empty tree) = Node (Empty, X, Empty)
(X, Node (Liy, R))
Int. compare (x, y) of

GREATER » Node (1, y :insert (R))
Node (insert (L), y, R >

I ownet]

...§ neg
=nCe

= 2Can
€ O(n)

Insert

k\

fun 'insert
insert
( case

=

1
)
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