
4 d`vxd - minzixebl`e mipezp ipan2011 xanaepa 24 meid d`vxdd i`yep
Queue - xez •

Priority Queue - zeieni
w xez
Heap - dnixr •

Tree - mivr •zxyewn dniyx i"r xez bevii.out ly xhpiete inp ly xhpiet jxhvp dt mb:IsEmpty •.`l zxg` ,ok out==null m` .1:New •

outp=null .1
inp=null .2:x=A.Front •:`l m` ,wix xezd m` we
a .1

x=out→value .2:x=A.Dequeue •:zxg` ?wix xezd m`d .1
x=out→value .2

out1=out→next .3
free(out) .4
out=out1 .5:A.Enqueue(x) •

inp1=malloc(queue) .1
inp1→next=null .2
inp1→value=x .3:wix `l xezd m` .4

inp→next=inp1 (`)
inp=inp1 .5.out=inp1 :wix xezd m` .6.(zilbrn dniyx) inp→next xeza out z` miwifgn m` ,
ala 
g` xhpiet zxfra ynnl ozipy al eniy:A.EmptyQueue •.xezdn xai` `ved ,wix `l xezd 
er lk .11



zeieni
w xez:zeiexyt` izy yi.({1, 2, 3, 4} dveawdn zeni
w yi jxr lkl ,lynl) .zeixyt` zeieni
w ly ohw xtqn yi jxr lkl .1.(Ra jxr lk zeidl dleki jxr ly zeni
w ,lynl) .zeixyt` zeieni
w 
e`n daxd .2:oexztd jx
a mipey mixwnd.ixyt` zeni
w jxr lkl 
g` ,mixez xtqn miwifgn ,zeieni
w zvw yi m` .1x
ql ozip .xezd z` mix
qn aly lkae 

ea xez miwifgn ,zeieni
w daxd epl yi xy`k .2.O (n) didz d`vedd e` dqpkdd - eprawy miwegd z` qxed df j` ,d`veda e` dqpkdadidz zeieni
w xez ly zelrd ,d`ved e` dqpkd - aly lkay jk mipezpd z` x
ql ozip m`d?log (n)
Heap- dnixr,milr wx yi da dpexg`d dxeyd ile` 
aln d`ln dxey lky jk ,ixpia ura mixai` mix
qn ep`mi
lidn ohw 
inz a`d menipin znixra ,meniqwn znixr z`xwp ef) .ely mi
lidn le
b `a` lkye.(ely- oinil l`nyne ,zexeyd x
q itl mikxrd z` minyex ep` xy`k ,jxrna dnixrd z` mibviin ep`ixai` eidi mi`ad mixai`d ,dipyd dxeyd ixai` eidi mi`ad mixai`d ,oey`xd xai`d didi y`xd.'eke ziyilyd dxeyd:lawp jkjxrna ely mi
lid mewin jxrna a`d mewin2 1 04 3 16 5 28 7 3.(2k + 2a ipnid oad ,2k + 1a il`nyd oad) 2k + 1, 2k + 2 md kd mewna xai`d ly mipad xnelk.(dhn itlk lebir mr) k−1

2
`ed kd mewna oad ly `a`d.miwix zenewnd lk eixg`e ,jxrna jxr ea yiy oexg`d mewnd z` jxrnl sqepa xenyl mikixv ep``l dnixrd zrk .(zeieni
wd xezn eze` mi`iven ,lynl) y`xd z` `ivedl mivex eiykre gipp.zx
eqn
inz a`dy wegd itl `l j` oekpd dpana dnixrd zrk ,oey`xd mewnl oexg`d xai`d z` xiarply wlga mbe ,x
qa lkd dpeilrd dnxa zrk .ely xzeia le
bd oaa eze` silgp ,zrk .mipadn le
b.xzei ohwd oad ly urdoial epia silgp ,epnn le
by oa el yi xnelk ,x
eqn `l `ed m` .eptlgdy mewnd lr lkzqp ,aey zrk.x
eqn urdy 
r ,d`ld jke ,ely xzei le
bd oad.dnixrdn xai` `ivedl lkep log

2
na ,jk:dnixrdn xai` z`ved •(jxrnd `ed x ,x (0)) y`xd z` `ved .1:x (0)l oexg`d xai`d z` qpkd .2.oexg`d mewnd n xy`k x (0) = x (n).n−−.xzeia le
bd oal a`d oia slgd ,ei
lin 
g`n ohw `a`d m` .dnixrd y`xn lgzd .3.slgedy oad xear 3 lr xefg .4:dnixrl dqpkd •dnixrd dvwl qpkd .1mdipia slgd ,eia`n le
b m` .2a`d xear 2 lr xefg .3.dnixra ex
eqi zeieni
wd - zeieni
w xez bviil i
k dnixra ynzyp ,okl .O (logn) `id zelrd dt mb2



mivr`ed i mewn ly `a`de 2k+2e 2k+ i md i mewn ly mipady jk jxrna urd z` x
ql dt mb xyt`.k−1

2
aaexle Left, Right - ely mipal miriavne jxr yi ura xai` lkly jk i"r `id mivr x
ql zxg` jx
.Father - ely a`l mbxg` dpana ynzyp ,ix`pia gxkda `l `edy ur mivex ep` m` .ix`pia ur wx x
ql mileki ep` jk j`.ely g`d lr riavn oade ,ely xekad oad lr riavn a`d -:mi`ad mikxrd z` yi xai` lkl xnelk

value •

parent •

child •

sibling •.zelert k gwii oexg`d oal ribdl ,mi
li k yi a`l m`y `ed dt oexqgdyetig ivr.jxr yi 
ew
ew lkl,`a`dn (deey e`) le
b 
inz ipnid oad ly jxrde `a`dn (deey e`) ohw 
inz il`nyd oad ly jxrd.a`dn miphw il`nyd oad ly ei`v`v lke a`dn mile
b ipnid oad ly ei`v`v lk `l` oad wx `le:yetig ura yetig •.z`vn - jxrl zrbd m` .1.ura .miiw `l ytgn dz`y jxrd f` ,nulll zrbd m` .2.ipnid urd zza ytg ,ytgn dz`y jxrdn ohw xtqnl zrbd m` .3.il`nyd urd zza ytg ,ytgn dz`y jxrdn le
b xtqnl zrbd m` .4:yetig url jxr zqpkd •.miiq ,z`vn m` .jxrd z` ytg .1.null xeza eipa ipy z` onqe .nulll zrbdy mewnl jxrd z` qpkd ,zxg` .2:yetig urn jxr z`ved •.`ivedl dn oi` ,z`vn `l m` .jxrd z` ytg .1:z`vn m` .2.eil` riavdy mewna null onqe wgn ,dlr m` (`).jxrd z` wgne ,oal (`aqdn) jxrd ly a`dn ravd ,
igi oa yi m` (a)urd zza il`ny ikd) dl`ny onfd lk f`e dpini 
g` 
rv mikled ,mipa 2 yi m` (b).(b) dxwn itl ea lthl mir
ei ep` ,oinin 
li el yi m`e ,jxra eze` mitilgne (ipnid
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