
22 d`vxd - minzixebl`e mipezp ipan2012 x`epia 22 divfinipin zeiras
erd ziira.S mly mekqe k1, ..., kL minly zerahn epl yiy gipp?zerahn ly ilnipin 'qnl S z` wlgl ozip ji`ip
ng mzixebl`.92 `ed mekqde 20, 10, 5, 1 md zerahndy gippmiinrt f`e 10a zg` mrt f`e ,20a minrt 4 ynzyp ,xzeiy dnk ea ynzype le
b ikd rahnd z` gwip.zerahn 7 - 1a.10 `ed mekqde 5, 6, 1 md eply zerahnd m` j`zgwl xyt` j` ,zerahn 5 lawpe 1 ly zerahn 4e 6 ly 
g` rahn gwip ,ip
ngd mzixebl`d itl.5 ly zerahn 2 wxaeh xzei mzixebl`:miiwzn .ilnipin zerahn 'qn C (S) onqp
C (0) = 0

C (ki) = 1:okl ,C (S − ki) z` xeztl x`yp f` ki beqn 
g` rahn gwip m`
C (S) = min

i
{C (S − ki)}+ 1.O (S · L) zeikeaiqd f`e ,C (k) z` mi`vene Sl 
r k = 1n min
wzn mzixebl`a f`dne
 dira.n jxe`a ai dx
q epl yiy gipp?iaxind mekqd lra sivxd svxd zz edn.O (

n3
) gwel did df iai`p mzixebl`a okl O (n) dler svx lk ly mekq we
ale mitvx izz O

(

n2
) yi.k qw
pi`a miizqny ilniqwnd mekqd lra svxd zz mekq - M (k) onqp:miiwzn ,if`

M (k + 1) = max [M (k) + ak+1, ak+1].ilniqwnd svxd zz mekq `ed maxm (M (k)) f`e.O (n) gwel dfd mzixebl`ddira 
er.n jxe`a ai dx
q epl yiy gipp?(dtevx gxkda `l) xzeia dkex`d dlerd dx
qd zz idn.ka zxnbpy xzeia dkex`d dlerd dx
qd jxe` M (k) onqp1



k + 1 iptl mewna zxnbpy xzeia dkex`d dlerd dx
qd z` `evnl jixv M (k + 1) z` aygl i
k:xnelk ak+1n ohw da oexg`d xai`de
M (k + 1) = max

i ≤ k

ak+1 > ai

(M (i)) + 1 .O (

n2
) dler dfd mzixebl`dztqep dira.si l
ebe ci jxr yi mdn 
g` lkly mivtge ,K laben l
eba wiz il yiy gippmekqe wizd l
eb lr dler `l mil
bd mekqy jk wiza qipkdl mileki epgp` dnk `evnl mikixv epgp`.ilniqwn mikxrd.K l
eba wizl qipkdl ozip jxr dnk - M (K) onqp:if`

M (K) = max
i

(M (K − si) + ci)(Editing Distance) zeierh mr zefexgn z`eeyd - zxg` dirae` hqwh ztqed ,hqwh zwign od zeierhd xy`k ,Y zeierh mr hqwhe X hqwh epl yiy gipp.ze`a ze` ztlgd - aizk ze`iby.A, C, G, T od mihqwha ze
igid zeize`dy gipp- lynl
X = ACAAGATACAT

Y = AGAATACAGG :hqwha zeierhd
X = ACAAGATACAT −

Y = AGAA−−TACAGG.Editing Distance `xwp df ?Y l Xn xearl i
k zeyrl jixvy zelertd 'qn dn.Y (1, ..., L)e X (1, ..., K) lr ilnipind E.Dd zeidl M (K, L) z` xi
bp:miiwzn
M (0, L) = L

M (K, 0) = K3l wlgl jixv ,i ≤ K lkl M (i, L)e i ≤ L lkl M (K, i) ozpida M (K + 1, L+ 1) z` `evnl i
k:zeiexyt`lawp ,ze` ztlgd dziid m`
M (K + 1, L+ 1) = M (K, L) +

{

1 XK+1 6= YL+1

0 else :lawp ze` zwign dziid m`
M (K + 1, L+ 1) = M (K, L+ 1) + 1 :lawp ze` ztqed dziid m`
M (K + 1, L+ 1) = M (K + 1, L) + 1.mixwnd oia menipind z` aygp ,M (K + 1, L+ 1) z` ynn `evnl i
ke
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mixyb - ztqep diramixrd ipyd 
va j` ,xdpd ly ipyd 
va 1, ..., n mixre xdp ly 
g` 
va 1, ... , n mixrd z` yiy gipp.x
qd itl zex
eqn `l'qn dn .xyb s` ybtii `ly jk ,xybd ly ipyd 
va dl ddfd xirl xir lk oia mixyb xiardl mivex?xiardl xyt`y ilniqwnd mixybdi
v ipya k mixrd oia xyb yiy jk k 
r 1n xiardl xyt`y mixyb ly ilniqwnd 'qnk M (K) onqp.xdpd:xzeia dle
b dler dx
q z`ivn enk wei
a df if` ,aik xybd ly ipyd 
va id mewna xird z` onqp
M (k + 1) = max

i ≤ k

ai < ak+1

(M (i)) + 1

ix`pil oepkz:dxevdn dira epl yi
max

(

c̄tx̄
)

ātj x̄ ≤ bj

j = 1, ..., n :dnbe
l
c̄ = (2, 3, 5)

ā1 = (1, 7, −3)

ā2 = (2, 1, 12)

b1 = 10

b2 = 20 :`id dirad
max 2x1 + 3x2 + 5x3

x1 + 7x2 − 3x3 ≤ 10

2x1 + x2 + 12x3 ≤ 20:oeieeyl jetdl i
k dpzyn siqep (oeieey i`) ueli` lkl
ātj x̄ ≤ bj

↓

ātjx̄+ wj = bj gipp xy`k
xi, wj ≥ 0.miveli`d 'qna miqt` f`e c zeidl c̃ zrk xi
bp

max c̄tx̄ = max c̃t (x̄ w̄).max c̃tz̄ miytgn ep` ,z̄ = (x̄ w̄) onqp:miveli`d in
wn ly dvixhnk A onqp
A =

(

1 7 −3 1 0
2 1 12 0 1

).Az̄ = b̄ miveli`d zgz max c̃tz̄ z` miytgn ep`.d`ad d`vxda xeztl ji` d`xp3


