JHHAMHYHO IIPOTPAMHPAHE

IIPUMEPHO KOHTPOJIHO Ne 4 IO “THU3ANMH U AHAIH3 HA AJTOPHTMH” — CV, ®MH
(3A CIHEIHAJHOCT “ROMIIIOTBPHH HAYKH”, 1. IIOTOK, ®EBPYAPH-IOHH 2019 T.)

Baa. 1. Jlanenu ca tpu macuBa A[l...n], B[l...n] m C[1l...n].

Hamepere Haii-ronsiMata CTOMHOCT Ha cOOp OT n ChOMpaeMHu, KOHWTO MOXKE
Jna ce oOpa3yBa, KaTro C€ cla3BaT CIEJHUTE MpaBuia:

1) k-toro cwbupaemo ¢ A[k], B[k] mm C[k];
2) He MOXeE Ja MMa JBE IOPEJHM CHOMPAEMHU OT €IUH M ChHIIM MACHB

(axo mampumep k-ToTo chGupaemo e A[k], To (k+1)-oTo chGHpaemo
e wmm B[k+1], wm C[k+1], Ho He m A[k+1]).

[IpenoxkeTe UTEpaTHBEH anropuTbM. ONMIIETEe TO HA NCEBIOKOA KaTo (PyHKIHUS
maxSum (A[1...n], B[1l...n], C[1l...n]: arrays of int) : int

c Bpeme O(n) m auHamuyHa tabmuma ¢ O(n) KIETKH.

JleMOHCTpUpanTe ajiropurbma Ipu

A=(2333531383736);
B=(63;93;83;0353;93;7);
C=(45152;8;452355).

OnTumu3upaiTe nmaMerTa 10 KOHCTAaHTEH Opod MPOMEHJIMBH OT LIEJIOYMCIEH THII.
Onuirere ONTUMHU3UPAHUS AITOPUTHM Ha IICEBIOKOI.

Pemenne:

maxSum (A[1...n], B[1l...n], C[1l...n]: arrays of int) : int

dyn['a'...'c'][1...n]: array of int

dyn['a'"][1] « a[1]

dyn['B"]J[1] « B[ 1]

dyn['c']J[1] « c[1]

for n < 2 to n do
dyn['A'][/I\z/] (—A[g]-I-max(dyn['B'][/fz/—l],dyn['C'][g
dyn['B'][a’] (—B[g]-I-max(dyn['C'][g—l],dyn['A'][B/
dyn['c'][A] « c[A] + max(dyn['a'][n-1], dyn['B'][ 7

return max (dyn['A'][ n ], dyn['B']l[n ], dyn['C'][ n ])

i d ~
B knerkara dyn[X][n ] crom Halii-ronmeMuar BB3MOKEH COOpP OT IBEPBUTE

~
n €JEMEHTAa, aKO IIOCICIHOTO C’I)6I/Ipa€M0 € OT MacuBa ¢ uMme X.

I
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JleMOHCTpanus Ha ajaropurbMma IIpU

A=(23533;551;837356);
B:(69998;0;599,7)9
C=(45;152;83;45255)

dyn | #=1|"n=2|"=3|n=4\n=5n=6n=1

a2 9 18;&%18 /34;\/38

\
'B' 6‘/ 13 17 18 31‘&\43 45

\ \
e |l 4 7 15 | 266 22 | 36 | 48

OTroBopbT Ha 3ajavyara € Hal-roJsIMOTO YHUCIO B MOCIHEAHUS CTBJIO, ToecT 49.
ToBa e Haif-roreMusT cOOp, KOUTO MOXKEM Ja TOJTYYUM TPU CTIa3BaHE Ha MpaBHUIIaTa
OT YCIIOBHETO. 3a Jla HAMEpUM KOU chOHMpaemMu 00pa3yBaT TO3U cOOp, TpsOBa oiile
MIpU TIOCTPOSIBAHE HA JUHAMUYHATA TaOJMIIA Ja Ma3uM BBB BCAKAa KIIETKA yKaszaTell
KbM TO-TOJIIMAaTa OT JABETE CPABHSIBAHU KJIETKU OT MPEIUIIHUS CTHIO. Tpbreaiiku
OT Hai-rojisiMara KJETKa B IMOCJIEAHMS CTHIO M JBMKEHKH Ce MO Te3U yKas3aTellu,
nojlyyaBame MmbT (OLBETEHUTE B KBJIATO KJIETKH), KOWTO HMU JaBa wHOpMaIus 3a
cbOMpaeMuTe Ha MaKCHUMajlHHUS cOop:

cli]+B[2]+Aa[3]+c[4]+a[5]+B[6]+Aa[7] =
= 4 4+ 9 4+ 5 4+ 8 + 8 + 9 + 6 = 49,

Ontumuzanus Mo naMer (HO HE W MO BPEME) MOXKEM Jla MOCTUTHEM, KaTo Ma3uM
caMoO €IuH CTHJIO OT AMHAMHUYHATA TabjuIa (HO Taka TyOUM IbTS U ChbOUpPAEMHUTE).

maxSum (A[1...n], B[1l...n], C[1l...n]: arrays of int) : int
oldMaxA <« A[ 1]
oldMaxB <« B[ 1]
oldMaxC « C[ 1]
for n <« 2 to n do

newMaxA < A[n ] + max (oldMaxB, oldMaxC)
B[R] + max (oldMaxC, oldMaxA )
C[E/]+ max (oldMaxA , oldMaxB)

newMaxB <
«—

oldMaxA <« newMaxA
«—
«—

newMaxC

oldMaxB
oldMaxC
return max (newMaxA , newMaxB, newMaxC )

newMaxB
newMaxC



3aﬂ. 2. B MHO>KECTBOTO a b C € BBBCICHO HECACOIITMATUBHO U HEKOMYTATHUBHO
’ s
YMHOKCHHUC.

BTOpH
MHOXXHUTCECII

X a b c

5| a b c b
= S

S X b a a
o
Sl

= c c c a

Jamen e a3 S[1...n], cbcraBeH or Oyksute a, b U c. Ao S ce ThIKyBa

KaTo TPOU3BEACHKE, MOYKEM JIH JIa CJIOKUM CKOOH Thil, ue S Ja MOJydu CTOHHOCT a ?
Hanpumep npu S = abcab ToBa e Bb3MoxkHO: (ab)((ca)b) =c(cb) = cc = a.
Ho mpu S = abb e weBw3moxHo: (ab)b =cb =c; a(bb) = aa = b.

HpennonceTe HUTCPATUBCH aJI'OPUTHM. Omnumere ro Ha IICEBJOKOJ KaTo (bYHKI_II/IH

isA(S[1l...n]: array of char) : bool

¢ Bpeme O(n’), 6e3 ma m3sukeare Harotoso amroputbma CYK.
JlemoHcTpupaiiTe cBost anropuTbMm npu S = bcaab.

Pemere 3amauata u kato noasBare HarotoBo anroputhMa CYK. 3a menrta chcTaBeTe
0E3KOHTEKCTHA rpamMaThKa B HopMaiiHa (popma Ha YoMCKH.

Pemenne: be3koHTekcTHA rpamaruka (B HopMaiaHa ¢popma Ha YoMckn), mopaxaaiina
M3pa3uTe, KOUTO MOTaT Jja UMAT CTOMHOCT d TMpPH MOJXOJSIIO MOCTABsIHE HA CKOOM ¢

- a
— b

- c

— BB
— BC
— CC
— AA
— AC
— BA
C > AB
C > CA
C »> CB

S SN

CTapTOBI/ISIT cumBonl ¢ A. H’BpBI/ITC TpHU TIIpaBHJIa JIG(I)I/IHI/IpaT 3HAYCHHUCTO Ha
HCTCPMUHAIUTC. Ocrananure ACBCT IIpaBUJIa KOOUPAT Ta6J'II/IHaTa 3a YMHOKCHHC.



Ako He Bukame HarotoBo asiroputbMa CYK, Mokem aa u3nosizBaMe Ujesita My.

isA(S[1...n]: array of char) : bool
dyn[l...n][1...n]['a','b','c"]: array of bool
for i < 1 to n do
for j < i to n do
dyn[ i ][ F]['a'] « false
dyn[ i ][ F7]1['b'] « false
dyn[ i ][ F]['c'] « false
for i < 1 to n do
dyn[ i ][ i][s[i]] <« true
for L <« 2 to n do
for i < 1 to n+1 - L do
j <« 1+ L-1
// pasuensame S[i...Jj] Ha BCUUKM BB3MOXHU MeCTa:
// S[i...k]wu S[k+1...7]
for Kk < 1 to 7 -1 do
// TabamiaTa Ba YMHOXEeHMe
for p < 'a' to 'c' do
for g <« 'a' to 'c' do
if dyn[ i ][ k][p] and dyn[ k+1 ][ 7 ][ q]
dyn[ i ][ 7 ]lpxqg] « true
return dyn[ 1 ][ n ]['a"']

Uneara e, we dyn[i ][ j][p] = true < mnpoussenenuero S[i ... j |
MO€E Jla IpHEME CTOMHOCT p, KBJIETO p € HAKOM OT eleMeHTuTe a, b umm c.

JlemoHcTpanus Ha anroputrbMa npu S = bcaab:

dyn| j=1|j=21] j=3| j=4| j=5

i=1 b a b,a |a,c,bla, b, c




3a y1oO6CTBO TPETOTO M3MEPEHUE € MTPOCKTUPAHO BHPXY PaBHHHATA HA IIBPBUTE JBE.
Thi KaToO B TOPHUS JAECEH BI'bJ INMPUCHCTBA CTOMHOCTTA d, TO BB3MOXHO € Ja

MOCTaBUM CKOOM Taka, 4e CTOMHOCTTAa Ha wm3pa3za S na ObAe paBHA Ha da.

AKO HCKaMe Ja HaMepHuM CaMOTO Pa3IOJIOKEHHE Ha CKoOuTe, TpsiOBa BBHB BCSIKa
KJIETKa CbC CTOMHOCT tTrue [a Ma3uM yKa3aTeldl KbM OHE3W KJIETKH, OT KOUTO €

IMOJIyuCHa Ta3u croiitHocT. C APYru AyMH, Ha HNPCAINOCICOAHUA PCa OT IMCEBAOKOAA

Tpsibea B kmetkata dyn[ 1 ][ 7 ][ p x g ] 1na 3amasum gBa ykasarens KbM

kaerkute dyn[ i ][ k][p] mw dyn[ k+1 ][ 710 qg].

3a nma He mpeTpymnBamMe JEMOHCTpAIUATA, 1€ MOKAKEM camMo IbPBOTO Ha M3pasa,

KOETO ce mojydaBa oT kinetkara dyn[ 1 ][ n]['a'].

Ady/> -
/d\.

dyn[ 1

dyn|[ 2 yn [ ['b']
dyn|[ 3 4/olyn \ ["c']
dyn| 4 dyn [ ['b']

ToBa AbPBO CHOTBETCTBA HA CIEIHOTO pa3noyioxkeHue Ha ckoou: S = b(c(a(ab))).

HevictButenno, S = b(c(a(ab))) = b(c(ac)) = b(ch) = bc = a.



CXEMA 3A OIEHSABAHE

3agaua 1 Hocu 2 Touku, pasnpeneneHu mo 0,50 T. 3a BCSKa OT CIEIHUTE CTHIKU:
— ONMCAHUE HA AITOPUTHMA Ha IICEBIOKOL;

— BB3CTAHOBSIBAHE HA PELICHUETO;

— JIEMOHCTpalHs Ha AITOPUThbMa BbPXY KOHKPETHUTE BXOJIHH JIaHHU;

— ONTUMM3ALHS HA KOJTUYECTBOTO U3IOI3BaHA JOIBJIIHUTEIHA [IaMET.

3agaua 2 Hocu 2 TOukH, paznpenesieHu no 0,50 T. 3a BCsKa OT CIEIHUTE CTHIKHU:
— OMHCaHWE Ha aJITOPUTHMA Ha TICEBJIOKO/T;

— BB3CTAHOBSIBAaHE HA PEILICHUETO;

— JIEMOHCTpAalMs Ha aJITOPUThMa BbPXY KOHKPETHUTE BXOIHU JIaHHU;

— CBhCTaBsHE Ha 0€3KOHTEKCTHA I'pamMaTHKa B HOpMaiHa ¢popma Ha YoMCKH.

Ouenkara = 2 + Oposi Ha MOJIyYEHUTE TOYKH.





