
3 lebxz - minzixebl`e mipezp ipan2011 xanaepa 13 mew xeriyn zerh oewiz
p) n = pp dxevdn mixtqn xear `ed oexg`d xeriydn wexitd mzixebl` ly xzeia aehd dxwnd.(gikep `l) Θ(
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f (x) = a0 + a1x+ ...+ anx

n

g (x) = b0 + b1x+ ...+ bnx
n.(mi`z n+ 1 mr mikxrnk ebveii f, g):hlt

h (x) = f (x) · g (x) :iai`p mzixebl`.n+ 1 jxe`a hlwd ikxrn - A, B.2n+ 1 jxe`a hltd jxrn - C:mzixebl`dminepilet ltkl iai`p mzixebl` 1 mzixebl`
for i=0 to 2n:
C[i]=0
for i=0 to n:
for j=0 to n:
C[i+j] += A[i]·B[j]

return C; .Θ (
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) xhq`nd htyn itl!minqw ?dyr daev`x`w dn j`z` diqxewxa aygp

f1g1, f0g0, h = (f0 + f1) (g0 + g1) .(n
2
dlrnn minepilet dl`)od mikixv ep`y zeltknd 3

f1g1, f0g0, h− f0g0 − f1g1 :`ed mzixebl`ddaev`x`w mzixebl` 2 mzixebl`.ziai`p letk n ≤ 1 m`.seqa 0 era ge f z` txpe n = n+ 1 aezkp ,ibef i` n m`.mewn enk f0, f1l f z` miwlgn.mewn enk g0, g1l g z` miwlgn.h0 = f0 + f1, h1 = g0 + g1 miaygn:z` diqxewxa miaygn
a = f0g0

b = f1g1

c = h0h1 .c′ = c− a− b z` miaygn.a (x) + x
n
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(x) + xnb (x) z` mixifgn seqal:zeikeaiqd
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)n aeh xzei dfemipezp ipanzxyewn dniyx.`ad xai`l riavne xai` wifgn `z lke mi`zn zakxen.dniyxd zligzl riavn mixneyjxrnn milad.O (1)a eze` xiqdl e` O (1)a eixg` xai` siqedl xyt` xai` il yi m` •.O (1)a "dniw repl" xyt` dniyxa xai`l riavn yi m` •2



zexrd.zeniyx izy xyxyl xyt` f` ik dniyxa oexg`d xai`l riavn mb mixney minrtl •dvetp div`ixe.mewd xai`le `ad xai`l riavn xai` lka mixney - zxyewn e dniyxzipqgn(O (1)) zipqgnd y`xa xai`d z` xifgn - Top •.eze` mixifgne zipqgna oey`xd xai`d z` mi`iven - Pop •.zipqgnd y`xl x z` mitge - Push (x) •.dwix zipqgnd m`d - IsEmpty •xez.xezd seql xai` dqipkn pushy ladd mr zipqgn enk zelertd oze`xekfl dlw jx.First In First Out : FIFO - xez.Last In First Out : LIFO - zipqgn1 libxz.dwix zg`e d`ln zg` .zeipqgn izy yi.dpey`xd z` owexne dipyd zipqgnl dpey`xd zipqgnd lkez z` xiarnd mzixebl` eazkoexzt.dwix S2 ,d`ln S1 :hlw1 libxz oexzt 3 mzixebl`.T dwix zipqgn xevip
while S1.notempty():
T.Push(S1.Pop())
while T.notempty():
S2.Push(T.Pop()) .S1a mixai`d 'qn `ed n xy`k Θ(n) :dvix onf2 libxz.1 'qn yi`n miligzn .lbrna minery 1, ..., n mdizenyy miyp` n yi.lbrndn i-kd yi`d z` mi`ivene miyp` k mibln.lbrna miyp` oi` xy` r (epxvry okid miligznyk) jildzd lr mixfeg.("qetqei zxenz") d`vedd ly xqd itl mi`vend miyp`d z` qitnd mzixebl` eazkoexzt.xeza ynzyp
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2 libxz oexzt 4 mzixebl`
Q = empty queue
for i=1 to n:
Q.push(i)
while Q.not empty():
for j=1 to k-1:
Q.Push(Q.Pop())
print(Q.Pop()) .Θ(nk) :onf zeikeaiq(zeietir xez) dnixr

O (lg n) - push •

O (lg n) - pop •

O (1) - top •3 libxz.O (n lg k)a zg` zpienn dniyxl zeniyxd z` ebfn .n jxe`a zepienn zeniyx k zepezpoexzt.hltd jxrnl eze` qipkdle zelgzdd lk oian xzeia ohwd xai`d z` `evnl rv lka mivex.i1, ..., ik - dniyx lkl miriavn k wifgpy jk r z` `vnp mrt lk
Lr [ir] = min

s∈{1, ..., k}
{Ls [is]}.1a ir z` mwpe zbefnnd dniyxl Lr [ir] z` siqepe ,zeniyxd L1, ..., Lk xy`k.O (

nk2
) `id zeikeaiqd f` i1, ..., ik lk lr xarn i"r ir z` mi`ven m`y e`x - ziaa:dnixr zxfra menipind z` `vnp3 libxz oexzt 5 mzixebl`

H = empty heap of pairs (ribd xtqnd dpnn dniyxd ly qwpi`de xtqn)
i1, ..., ik = array of integers
for i=1 to k:
ij=0

for j=1 to k:
H.push(Lj [ij] , j)

for x=0 to nk-k-1:
(a, j)=H.pop()
output[x]=a;
ij++
H.push(Lj [ij] , j)

x=nk-k
while H.not empty():
output[x]=H.pop()
x++; :zeikeaiq.(nk − k)Θ (lg k) = Θ (nk lg k) `id ziy`xd d`leld4


