
Binary Merge tree

Dynamic Programming over intervals

A Binary merge tree is optimal of it minimize
Main idea : problem Contains item 1 ... n

the weighted external path lengthEpsimal Solutionof problem 11 ... n) = subproblems of smaller length .

=> min BLT] : [ volais dlaislet p[i , j) be subproblems Contains i ....j
-

Base case : subquestions of length ( : PE1 . 17
, plz , 2) ... plnir Algorithm == Huffman Encoding

Recursive Step : sub-problem of Length 2 : p(1 , 2)
, plz . 3) ....

Create a min-heap T11 ... n) base on n initial size
sub-problem of Length 3 : p(1.3) , plach) -

% While Cheap size > do :

X > T
. extract-min 1)Until filling up theID table (nxn)

Y
: T

. extract-min 13

Longest Palindroma Substring create nodes z whose children are a. b.

"Level" "madam ... (palindromes Size(zis Size(a) + Size >b]

T

. insert JE]=> Let pli , j) be true if XLi -j) is a pabindrome .

S

return T . extract-min()

Initial Conditions

= [ :, i) is always true
,

and PLicit) = <X(i) = = X (i+ 1) (P
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&DecurrenceXj) andPj ifo/ #*
4&Algorithm . I

#Worst time &Clognsmax - I &
for is 1 ton-1 do :

&Question : Optimal BSTpli , i]e true ,

if Xi = Xi+1 then pli , i+ 1) < true ·

Bh = S vlai) Salai + 11
"

"Minimizing↓elsa plicitis : fabse
for 1 . 3 to n do.

then Difference: BST is sorted !
for is 1 to n-1 + 1 do :

V(i .

j]
< Vir ,j-wi]] + vti]

jsi + ) - 1

& elements appears in
both internal to leaf node

keep (i , w] < I if pli +, j-1) = true and Xi =

Xj then

elser : Motivation : if weight -> probability then optimal BSTpli . j] < true
, maxs 1

.

v(i . j]
< vbirc , j) elsephi . j] : false .

will minimize total Search costreturn maxkeep (i, w] &

k - w

Greedy dont workfor is a down to I do : Matrix-Chain Multiplication
if Keep li . 15 : 1 then

Apxq x Baxn = C
por

printi
* <k -w[i] Genating Upon needs par times multiplications

V

↓ three matrices A,0 x 100 , Bloo , &x50 ·

if ALB2) : #unhiplications = 10 x100 x 50 + 100 x 5x50

= 75, 000 .

-- if (AB> C : #unhiplications = 10x100 x5 + 10 x XX50 ,

-

=>0 ·

smaller ! & Greedy always choose heaviest nobe as root)& Given aSequence
on Chain A .....An of n matrices

& Li , win] - max & VL-1 , nows ,
Vino - wi . ] ,

v i - ,wwwi]) Determine the optimal way
to parenthesize Let : BUTij = Set wat [dlan + 1 (

& i . e . find the way which has minimum of multiplications)
=> Find order for filling the table w[ij] = d(ai) + &Jai+ ] +... + d(aj)&primal Structure :

Values po--
·

pu = Matrix At has size pix pith if we choosek as root

For i - I to n:

Fi
... g

: result of Matrix multiplication Aix ...

xAp &S
Tijs

= (B(T+ n -1) + v(+ x -1)) + d(am) + ((Tmj) + v(k+ -j))Forwis I to Wi &primal Parenthesization
= BLTi.k + ) + B(Tmj) + m[i -j)A

.... n
= Al ... · Aptv nFor n 1 to W:

&bservation ;
/

Let eticj)
= minimum cost of any

BST on

ai-ayReturn VIo , W , W]= If Parenthesization is optimal
ir e. A, ... n

= Al. · Aption is optimal . e[i =

j)=min.

delik- +

etjwijLongest Common Sequences then parenthesization of A .... Aption must be optimal Isince this is solution of sub-problem etij) = 0 for is jGiven too sequence
X = Kn .X ...., Xm) P : Lyryn, ym)

~

Recurrence"
Let mlisjs be minimum number of multiplications to Compute Ai ...

j7 (z1 .
Ex

.... [p) is a Common Sequence of
X and P if : =flais for all i

Reaumence :

mirj)
=

a i =

j
·

AlgorithmXip = Yjp = Ep , for all p = 1 ,
2, .... I

iSks

min & m[i . k) + m[k ,

j)
+ Pi4 ; 3 if icjisiz ...

six - jiaje ..

jo Let e(1 ... n , 1 n] , w( ... n , 1 n] , rooth ... n , 1 n]
↑

↑

2 . x .: A : ABACBDAB ↓ be new

arrays of
all oA BAS BDAB

1/11 =
& BD CABA B DC AB A for is I ton :Algorithm-

Time : &(n3]noti . i] < flais=> z = BaBA for is I ton :

for j
, i + 1 to n.Tire : & [n3]Let at m [i , ij = 0 .ij] be the bengtn of Longest Common Sequence of XLi .. i)

.

Y Li ... j] w[i . j]
<

whij-1 + flajsfor 1-2 to n :

if i = 0 on j
= 0*

Ta [i . j] fori 1 to n - h+ 1 : for 111 to nI 1 + Cli-cej-1) if X[i] = Yip] jai + 1 - 1 for is 1 ton - 1 + 1

jci + - 1mbi , j] = 0max[c[i-1 , j) , Sbi , j- 1) ,
otherwise

for k2 : to

j-1 do : eti -j] + o

for K , i to jdo :if (m +i + 1 , k + m(x+, j)
+ Pit P * jmti , j)] then

+ >a (i . k - 13 + e[x + 1 ,

j) + whi , j)m (ij] < m(i-, k + m[x+, j)
+ Pi+ P * j

if + seti , j) then etisj]s + ,
root (i , j)

= k
,sti , j) : k

.

return Sti , n] , mL . n] return construct -

BST (root .
1 . n (

I

Construct
-

BST Groot ,
i
,j2 :

if is

I return wil Time : &[n]
create a mode z .

z key : atrortijs(
=. left : Construct -

BST (roots is roottioj) - 1)

7. night s Construct- EST (roots Notti ,j+, j >


