
1 d`vxd - minzixebl`e mipezp dpan2011 xaehwe`a 30 mihxt.minzixebl` `ed ipyde mipezp dpan `ed oey`xd - mile
b mi`yep ipy liki qxewd.(abstract data structures - ADS) mihyten mipezp dpan 
nlp ,mipezp dpana:mipezpd ipan lr 
nlpzipqgn ,xez •zenixr •mivr •yetig ivr •mipfe`n mivr •(Hash Tables) aeaib ze`lah •:
nlp minzixebl`d `yepaoein •:mitxb •xzeia mixvw milelqn –miyxet mivr –mitxb ly dwelg –dnixf - Flow –dqig
 •zefexgn z`eeyd •`tiq ivr •

FFT ly mineyi •divnxetpi` zxez •inpi
 oepkz •divfinihte` zeira •aeyig zelr.m jxe`a ,output ,hlt `ivene (n) mieqn jxe`a ,hlw zlawny dqtew oirn `ed mzixebl`.RAMe CPU - miiqiqa mirvn` ipya ynzyn mzixebl`d.zelrd oial hlwd jxe` oia xywd dn - mil`ey ep`.f (n) ≤ c · g (n) miiwzn n > N lkly jk N ∈ Ne c > 0 miiw m` f (n) = O (g (n))y xn`p.f (n) ≥ c · g (n) miiwzn n > N lkly jk N ∈ Ne c > 0 miiw m` f (n) = Ω (g (n))y xn`p
1



.f (n) = Ω (g (n)) mbe f (n) = O (g (n)) m` f (n) = Θ (g (n))y xn`p:gwip m` lynl
f (n) = 7n3 + 1207n− sin

(

n2
):miiwzn n > N xeary jk N miiwy xexa

f (n) ≤ 8n3 = O
(

n3
)

f (n) ≥ n3 = Ω
(

n3
) :okl

f (n) = Θ
(

n3
) gwip m`

f (n) = 1.2n + 712n3 + log
10

(n)
523 :miiwzn mieqn n > N xear

f (n) > 1.2n = Ω(1.2n)

f (n) < 2 · 1.2n = O (1.2n) okl
f (n) = Θ (1.2n) gwip

f (n) = n! + 2n + n17 :mieqn n > N xear if`
f (n) ≤ nn = O (nn) :bpilxhq zgqep itl
n! ≈

(n

e

)n √
2πn if`

f (n) ≥ 1

2

(n

e

)n √
2πn okl

f (n) = Ω
((n

e

)n)ly aeyig onf gwel mzixebl`d dnbe
l m`
f (n) = c · 10n:lawp n = 12 xear f` .dipy 1

100
`ed onfd n = 1 xeary re
ie

c · 1012 = 1011 ·
(

c · 101
) .oend dfe - zeipy 109 `vei dfeefd dveawd z` onqp .inepilet `ed mdly aeyigd onfy minzixebl`d lk zveawa mipiiprzn ep` okl.P ze`axexa f` ,il`ivppetqw` hltd jxe` m`) .mepilet i
i lr meqg hltd jxe` f` inepilet aeyigd onf m`.(il`ivppetqw` aeyigd onf mby2
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