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[NoaoMHOXeCTBO C HyneBa cyma

Ycnosue Ha 3agavara:
NageHo e (MynTu-)MHOXeCTBO OT Lenu yucna. [a ce onpegenn,
Jann TO UMa HENpa3HO NOAMHOXKECTBO Cbe cyma 0.



[NoaoMHOXeCTBO C HyneBa cyma

Ycnosue Ha 3agavara:
NageHo e (MynTu-)MHOXeCTBO OT Lenu yucna. [a ce onpegenn,
Jann TO UMa HENpa3HO NOAMHOXKECTBO Cbe cyma 0.

“HauneHo" pelueHne:

def subsets(set_):
yield from chain.from_iterable (
combinations (set_, size)
for size in range(len(set_) + 1))

def naiveSolution(set_):
return any (map (lambda subset:
len(subset) > 0 and sum(subset) == 0,
subsets (set_)))




I—ICGB,D,O—HOJ'II/IHOM NanHoO peweHne

Input: S={xi,x,...,xy }



HCGB,EI,O—I'IOJ'II/IHOM NanHoO peweHne

Input: S={x1,x2,...,xn }

A=sum{x|x€eS&x<0}
B=sum{x|xe€S&x>0}

Q(L,s) = (s ==x) for A<s<B

Q(i,s) =Q(i—1,s) V(s == x;)V
(A<s—x<B&Q(»i—1,5—x)) for2 <ji<N,
A<s<B
return Q(N,0)



Peanuzauus

def dynamicSolution(set_):

A = sum(filter (lambda n: n < 0, set_))
B = sum(filter (lambda n: n > 0, set_))
return Q(list(set_), len(set_) - 1, A, B)[0]
def Q(set_, N, A, B):
if N == 0:
return dict (map(lambda number:
(number , number == set_[N]), range(A, B + 1)))
else:

previousQ = Q(set_, N - 1, A, B)
return dict (map(lambda number:
(number , previousQ[number] or
number == set_[N] or
(A <= number - set_[N] and
number - set_[N] <= B and
previousQ [number - set_[N]1)),
range(A, B + 1)))




Kypcosa 3agaya |V - npumepu

3apaua:

[a ce peannsnpa nbpeaTa cTbnka (NpemaxpaHe Ha e-npaBmnaTa)
OT aJiIrOpUTBHMA 32 NMPUBEXAAHE HA KOHTEKCTHO-CBODOAHA
rpamaTtuka B Hopmanta ®@opma Ha Homcku. [pamatnkaTe e
npeacraseHa ¢ Map obekT Mexay HU30BE CbAbpXKaLL NPaBMAaTa,
MHOXECTBO OT CUMBONMTE OT a3bykaTa, MHOXKECTEO OT
HETEPMUHAINTE, KaTO € YKa3aHO KOii € HaYasHuAT.

Bxoa: KoHTekcTHo-cBOBOAHA rpaMaTuKa.

WN3xon: KoHTekcTHO-cBOBOAHATA rpaMaTuka Cief npuiaraHeTo Ha
nbpBaTa CTHIKA.

3apaua:

[a ce peannsupa GSAT anroputbma 3a nposepka, fanv gageHa
cbxpuTenta/bynesa dopmyna € nsNbAHUMA.

Bxog: Cwxgutenta/byneea copmyna.

Wsxop: True/False.



Kypcosa 3agaya IV - npumepn (npogbixkerue)

3apaua:

[a ce peannsnpa anroputbma Ha Yaman (Ulman) 3a nposepka
nanu paged rpad G uma nogrpad, kolito € usomopcbeH Ha ganeH
rpach H.

Bxog: OpuenTtupatn rpacpm G un H.

Nsxog: True/False.

3apava:

[a ce MuHUMN3Mpa JajeH AETEPMUHUPAH aBTOMAT MO aAropuTbma
Ha XonkpodT (Hopcroft). Astomata e npeactasen ¢ Map obekT 3a
MPEXOANTE N MHOXECTBO Ha CbCTOsHUATA (KaTo e oTbensizaHo koe
e (PUHAMHO N KOe € HAaYasHo).

Bxoag: Hdetepmunupan asromar.

WN3xon: MuHuMusnpaH aBToMar.



Kypcosa 3agaya IV - npumepn (npogbixkerue)

3apava:

[a ce peannsnpa anroputbma Ha Tapxat (Tarjan) 3a Hammpane
Ha CWJIHO CBBP3aHUTE KOMMOHEHTU HA JajeH opueHTupaH rpad.
Bxog: OpuenTupan rpad.

Wsxog (Ha ekpaH): Bcnykm cunHo CBBbp3aHU KOMMOHEHTN B rpada.

3apaua:

[a ce peannsnpa anroputsma Ha Aniikctpa (Dijkstra) - sapnanTa
C NPUOPUTETHA ONALLKA - 32 HAMUPAHE Ha Hall-kbCUTE NbTULLA OT
JajeH BpbX B rpac.

Bxoa: OpueHTupan rpad ¢ Texectn Ha pebpaTa 1 Ha4YaneH BpPbX.
N3xog (Ha ekpan): Hail-kbcnTe nbTuwia OT HaYanHMs BpbX A0
BCMYKMN OCTaHanW.



Kypcosa 3agaya IV - npumepn (npogbixkerue)

3apauva:

[a ce peanusupa nceego-noJMHOMUANHOTO peLUeHUe Ha 3ajadaTa
3a paHuuaTa.

Bxoa: MHoxecTBo oT n npeameTa CbC CHOTBETHU 0bem U cToliHOCT
1 MakcumaneH obem Ha paHuuaTa.

N3xoa: MakcumanHoTo no oblia CTOWHOCT pelueHune
(NOLMHOXECTBO Ha NpeaMeTUTE) Ha 3agadaTa.

3apava:

[a ce peannsnpa anroputsma Ha Xeng (Held) n Kapn (Karp) 3a
p€waBaHe Ha 3a44a4aTa 3a TbProBCKUA NbTHUK.

Bxoa: HeopuenTupan rpad ¢ Texxectn Ha pebpara.

W3xop (Ha ekpat): OnTumanHo pelueHne Ha 3agadaTa.



Kypcosa 3agaya IV - npumepn (npogbixkerue)

3apaua:

[la ce peannsupa anropuTbMa 3a HamupaHe Ha Hali-obuy
YHUUKATOP Ha MHOXECTBO OT aToMapHu opmynun u ga ce
peann3npa onepauMsTa 3a HamuUpaHe Ha pesontouus (4pes
Haii-obwaTa yHndukauns) Ha aBa AN3IOHKTA.

Bxog: [dBa gustoHkra.

Wsxog: Pesontoumsta (4pes Hali-obwaTa yHudukauyms) ga
0AOEHNTE AN3IOHKTM.

3apaua:

[a ce peannsnpa cutoro Ha Atkun (Atkin) 3a HamupaHe Ha
NPOCTUTE HMCNA JO ONpeAeseHa rpaHuLa.

Bxoa: lopHa rpaHuua 3a npoctute 4uncna.

WNsxog: Bcuukum npoctu Yucna fo Tasw rpaHuua.



Kypcosa 3agaya IV - npumepn (npogbixkerue)

3apaua:

[a ce peannsnpa anroputsma Ha Egmbhac (Edmonds) n Kapn
(Karp) 3a HamupaHe Ha MaKCUMaNeH NOTOK B NOTOYHA MPEXa.
Bxoga: Motouna mpexa (opueHTupaH rpad ¢ HadaneH n KpaeH
BPBX U KanauuTeTHa yHkums Ha pebpaTa).

Nsxog (Ha ekpan): MakcumanHus notok B Mpexara.

3apava:

Ha ce peanusnpa anroputema AC-3 3a HamMupaHe Ha pelleHne Ha
cnctema ot yenosus (constraint satisfaction problem).

BXO,EI,: MHO)KeCTBO OT NPOMEHJINBN, MO3BOJIEHN CTOWHOCTMN 3a BCSKa
NPOMEHANBA N CUCTEMa OT YHapPHU K 6VIHapHVI yCNnoBu4d 3a
NPOMEHNNBNTE.

Waxop: True/False.



