
ilnihte`d ix`piad yetigd ur ziira
k1 < k2 < ... < kn :mipiienn mikxrd n .k1, ...kn yetigl mikxr n

.ura df z` onql dvxp .ki < di < ki+1 milin epkzii
-azqd di lkl .pi `id zexazqdd ki jxrl .eze` ytgpy zexazqd yi jxr lkl

.qi `id du ly geeha dlin ytgpy zex

n∑
i=1

pi +
n∑

i=0

qi = 1

.zilnipin yetig onf zlgez mr yetig ur opkzl :dxhnd
(0 `ed yxeyd wnery xicbp .T ura * ly wnerd - DT [∗])

:`id yetigd onf zlgez T ura

E [seek time] =
n∑

i=1

pi (DT [ki] + 1) +
n∑

i=0

qi (DT [di] + 1)

iai`p mzixebl`
olhw xtqn `ed zeiexyt`d 'qn .mikxr n mr mivrl zeiexyt`d lk lr mixaer

Ω

(
4n

n1.5

)

iaiqxewx mzixebl`
yetigd yxey xeza dze` xgap m`y dlind z` `evnl dvxp ,ki, ...kj rhw ozpida
xyt` mze`y ,mirhw ipyl rhwd z` zwlgn zexyt` lk xy`k ,ilnihte` didi

.diqxewxa wecal
zz z` ziaiqxewx aygp zexyt` lkl .urd ly yxeyl zeiexyt`d lk lr xearp
zexyt`d z` xgap f`e ,ilnihte`d ipnid urd zz z`e ilnihte`d il`nyd urd

.zilnipin onf zlgez zpzepy yxeyl
ki...kj md ea mikxrdy url zilnihte`d yetigd onf zlgez e (i, j) xicbp

di−1 < ki, ... < kj < dj

e (i, j) = min
i≤r≤j

{e (i, r − 1) + e (r + 1, j)}+ w (i, j)

w (i, j) =

j∑
k=i

pk +

j∑
k=i−1

qk

∀i≤r≤jw (i, j) = w (i, r − 1) + pr + w (r + 1, j)
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.kjl cr kin urd zza cewcewl ribpy zexazqdd -w (i, j)
e (i, i− 1) = qi−1 - dxivr i`pz
:iaiqxewxd oexztd ly dvix onf

T (n) =

n∑
i=1

(T (n− i) + T (i)) + w (i, j)− δ ≥ 2T (n− 1) + θ (1)→ Ω(2n)

sicr .aeye aey zeira izz miaygn ep` oky ,il`ivppetqw` lceb xcq eplaiw
.in`pic zepkza ynzydl

in`pic zepkz mzixebl`
Optimal BST({pi} , , {qi} , n)

1. for i←1 to n+1

1.1 E[i,i-1]← qi−1

1.2 w[i,i-1]← qi−1

2. for L←1 to n

2.1 for i← 1 to n-L+1

2.1.1 j←i+L-1

2.1.2 E[i,j]←∞
2.1.3 w[i,j]←w[i,j-1]+pi + qj
2.1.4 for r←i to j

2.1.4.1 t←E[i,r-1]+E[r+1,j]+w[i,j]

2.1.4.2 if t<E[i,j] then

2.1.4.2.1 E[i,j]←t

2.1.4.2.2

root [i, j] oexzitd zvixhne ,w [i, j] dvixhn ,E [i, j] dvixhn :mipezpd dpan

ziaiqxewxd `gqepd zepekp
:ki, ...kj urd zz xear E [i, j] z` oekp aygn mzixebl`d

okle ,zg` zexyt` wx yi m = 1 xear .m ura mikxrd xtqn lr divwecpi`a
.ilnihte` gxkda `ed

.mn ohw lcebn mivr izzl zepekp gipp :divwecpi`d zgpd
.m lceba ur zzl gikep :crv

gipp .E [i, j] zelr el yi .j − i = m− 1 ,ki, ...kj zegztnd ly T ur lr lkzqp
el yi .T ′a yxeyd - r′ lr lkzqp .T ly efn dphw zlgez lra T ′ ur yiy dlilya

.T ′
L il`ny ur zze T ′

R ipni ur zz

E′ = E [T ′
R] + E [T ′

L] + w (i, j)
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E [TL] ≤ E [T ′
L] mbe E [TR] ≤ E [T ′

R] divwecpi`d zgpdn reci

E [T ] = E [i, j] = min
i≤r≤j

{E [i, r − 1] + E [r + 1, j]}+ w (i, j)

= E [TL] + E [TR] + w (i, j) ≤ E [T ′
L] + E [T ′

R] + w (i, j) = E [T ′]

dxizq ⇐ E [T ] ≤ E [T ′] eplaiw

mirhwl jxrn zwelg ziira
.miwix `l mirhw kl dwelg `id jxrnd ly dwelg-k .mixai` n mr jxrn oezp

.rhw-zz lka mikxrd lk ly zeltknd mekq :dwelg ly zelr
.ilniqwn jxr zlra dwelg-k `evnl :dxhnd

Ni,j =
j∏

t=i

A [t] :xicbp

.i cr 1 mewinn jxrnd ly dwelg-j ly zilniqwn zelr f (i, j) xicbp

f (i, j) = max
j≤r≤i

{f (r − 1, j − 1) +Nr,i}

f (i, j) = 0 f` j < i m` .f (i, 1)N1 :dxivr i`pz

j lr divwecpi`a dgqepd zgked

∀if (i, 1) z` gikep j = 1 xear
kn miphw mikxr xear gipp

∀if (i, k) xear gikep
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