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Diuide-combi.me#
① divide original problem
into twomaesobproblems, each
of roughly half the size

② Solve the subprobs. recursively

③ combine results into

④a solution to the original
problem
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(* Spec : output a sorted permutation
of l * )

fun mergesart ( l : int list) : int list =

let val ( pl , p2) = spTl
g

in Merge_③conb
(mergesort pi ) ) ② recur

end
mergesort pzy
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( * Spey split (e) = ( pi , pz) where

P, @ pz is a perm of L

aid length -Cp
,
) = length ( Pe) Eff *)

fun split (l : int list) : int list * int list =

case lot
→⇒ Ces , a)

laid ⇒ Laid
,
is)

\ x : :

g : : xs⇒
let Val CR

, pas = split xs
in ( x : :p ,

, y
: : pz)end



(* Spec . If l, and ez are
sorted

,
there

-

'

merge ( bye) is a sorted perone

of l
,
@Lz *)

fun merge ( l , : int list, lz : inHist) : int list=

case l , of xi.yiimegpcxs.gs)
⇒ la

Ix : : xs ⇒ ( case le of
⇒ l

,
xD

ly : : ys ⇒(case x.Eyot
tree ⇒ xoooomerse.ci#y:5sT
I false⇒
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Proof- by sin .

induction on l
, la

cased Ccs , )

casefo-CCJ.ysi.gs#

case for
(x :: xs

,
CS )
-

case for (x : : xs, y
: : ys)

for Cxs
, gigs )
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for ( x : :xs

, ys)

①stn
③ytxisfa



merge ( x : : xs, y : : ys) E x : : merge( xs , y ::ys )

To show :#
- is a sorted perm of

ex : : xss@Cyn.ys)

IH megelxs, y : : ys) is a sorted pen
of xs@Cyn.ys)

[
'

x'E-isesorkd
, guys is sorted )✓ ✓

So x : : merge us , guys) is a pen of
•

x::(xs@yiiyDECxi.xs)@ guys
✓

• x" merge us, g : s) is sorted I'Ey
" +75¥'d

XE ys ez sorted



(* Spec : output a sorted permutation
of l * )

fun mergeset ( l : int list

)

: int list =

case l of
CT ⇒ [J

l Cx) ⇒ [x) ①d
I-⇒let val ( pl , p2) = 2¥ l
in Merge_③conb

(mergesort pi ) ) ② recur
end

mergesort pzy
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If length l Z 2

ther length p,

②
length pz

2 length L

IHL myesotlp,
) is sorted perm p ,
-

mezesotcpz) is sorted perm pz

④C for
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meggie
: merge ( msp. , ms. pay is a

E¥ pen of msp, @ mspz
merge ( msp,

, nope ) is a peon of l pimp,@ Pz
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Worth for mergesoA
①

Wspit ( n )
=
NET Wsp , ( n - z)
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Wms 42) = Wspnt ( n )

task of t Wms ( nz ) t Wms ( E )
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