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Jlecranna dapaoHa

JOeopey dapaoHa cAaBHJICHA cBoeil poe-
KOILIBIO: JHeMYYHHBIe 3aHABECKE]l, CTEHEI,
OTHeNaHHEIE HHTApPeM, 30JI0TAf [OCY-
Ja — Beero He mepedecTh. Ho Goabsme
BCErO MOpAMXKANA TeX, KTO JONYCKAJCH
B TPpOHHBIH 387 IBOpHA, 30JIOTAH JIEcT-
HHIIA, KOTOpadA Bela k TpoHY. Hak BI-
rasiiesia 9TAa JIECTHHIA B paspese, ec-
JH TIEPEBECTH JpeBHeerHNeTCKHe MEp.I
B JelHMeTDRI, BRI BHANTE HA PHCyHEe 1.
ApxeonoraM He NpPHIIAOCE LOATO JO-
MaTk TOJOBEL, YToDRI NOHATE, OTYErOD
CTYINeHH IIOHAYaly OBLIM TAKHMH HH3-
KHMH, Bce ODOBACHANOCE MPOCTO: MIpe-
crapenslit dapaoH He XoTel, YTOOL! MOJ-
JaHHBle BHIENH, KaK TAMKeN0 eMmy B30u-
paThCcA HA TPOH, OHM MOTJH YTDPATHTH
noyTeHHe, & KTO aHaeT, 4eM 3TO MOIJO
ronunThea? TloaToMy OH M MOBEJeN IIPH-
ABOPHBIM HBEJIHPAM cIeJAThE JeCTHHIY
C TAKMMH HHZKMMMW CTYNEHAMH, He BEI-
me 1,5 g,

Ho spems wmiio, W crapeiii dapaon
croH4yascd. Ero Monmogoil chlH OpHHAD
MAPCTRO.

Monogoi dapaoH cABIIAN ¥ DaHBLIE,
Kak NpUABODHEIE MOCMeHBAAHCE HAJ Ha-
UBHOH XuTpocThio oTia. M Xota cam
oH o0BIYHO B3JEeTAN Ha TPOH, NpPHITAA
Yyepead TPH CTYIEHBKH, HO KPHBOTOMHH
npogoaxanucs. 1 Monomoil papaon pe-
A MOKOHYMTE ¢ HEMH, HADACTHE JIecT-
HuELYy. [lns sToro OoH NpHaeBan IpPHABROD-
HhRIX MBEJIHPOB M KAa3HAYed H CK&-
BAJ HM:

— Coayru mon! [loeenesao BaM Hapa-
CTHTE JIBCTHHMIY TakK, ¥4TobOBI OHA HMesa
caMoe GoJbilee 4YeThIpe  CTYIEHH,
¥crpoiite uMXx, rge XorTute, HO 4TOOHI
ux Owino He GoNblUe YeThIpex!

— Ho rocygaps,— pobko eelinen Bre-
pen kasHa4yeld,— e BIATE CTOJBKO 30-
nota? BoT A TYT NPHKHHYJ HA JHCTEE
nanHpyca (M Ka3HadYel MOKasald To, YTO
HzobpameHo HE pPHCYHKe JeCTHMHIIL
nyHkTHpomM). JlecTHHIE MMeeT LIMPHHY
1 m, wou 10 am. 3uHaynT, gI8 ee Ha-
pamueaHua NoHagoGures [3x 1,54
+1,2% (5+1) +1><1+1x3-1}—mﬂ (34
+4)+1,2%11]%x10=345 gm” aomxoral
¥BEI, rocynapb, CTOJIBKO He HaljeTcsa
B Hauled KasHe, pasopeHHOH BOHHOIA,

http://kvant.mccme.ru/1991/10/dinamicheskoe_programmirovanie.htm

12/5/2006



XKypHan "KeaHT"

Page 2 of 8

Uit

1,2

7

L

!

— Heropait! T Xodems pasopHUTHL
crpany! Jla a cpasy BHRY, 4TO TH H
He gyMmaj Bcepbes ob sxomomuu! Cmor-
pu! — u ¢apaoH NpoBeN KPACHYIO JH-
Hii0.— Thl BCerja TroToE INOTPATHTE
JHIIHee 3070TO0!

— O mygpe#muit us dapaoHos! B ca-
MOoM nesie, Thl npas. Ho 210 gaer BEI-
urpam aume 90 gm?, a 345—90=
=255 g™’ ¥y HAC Toxe HeT.

— IIpeapennsiit! T 6Gpocaemns TeHb
Ha Moe MorymecTeo! Ecnm depes T gHeit
necTHHA He 6yheT roToBa, A CAM YTON-
mio teba B ceameHnoM Hune, a moBenu-
pel GyayT nmpomaHnl B paGerso. M ne
B3aymMail elme pas COBATECH CO CBOMMH
LYPAUKMME 4YepTemamu!

YapyueHHMM yillen kKasHadedl ot da-
pacHa M OTHDABWJCH K CBOEMY ADYTY.
He 6wino 4emoBexka HCKYyCcHee, KOrja
Hy:#Ho GBJI0 PACIIAHHDOBATL MHDAMH-
AY HJIH HCYHCJHTEL 3eMejbHEIE HaZesEl,
Xora apyr ¥ 6bia mo QOJMHOCTH MHpe-

puant? H npofosan M Tak M cAK, HO
OH MHe He nmonajgaicsH!

— Chnymaft me,— MOJBHI Kpel.—
Cuauana a pasobpan ciayyaH, KOrga
JIeCTHHIE W3 PAJHOrO YHCHAA CTYIeHeK
SAMEHHAIOTCA BCero OAHOM cTyneHbrOMN.
Yrobm 4YHesa Obla Nonpoime, A OyAy
BRIYMCAATE TOJBKO Iuomans f ¢urypu
MexAY CILMOIMHON H NYHKTHpHOH M-
HHAMH, & DOCTOAHHEIE MHOMKHTENE, IIH-
pPHHY necTHHUH, Aobasmio norom. He
poapasaems? Ecaw 6w nepsoHavans-
HAA JECTHHIIA COCTOANA BCErD M3 OJHOH
CTYyMeHBKH, TO M HADAIIMBATE GOm0 ORI
HeYverdo:

fi1(1)=0.
Dopmyna
f1(2)=1,6x3=4,5
MOKAa3LIBAET, UTO ec/IH ZBe NmepBhle CTY-

NeHBKH JIECTHHIOH (apaoHa 3aMeHSIOT-
cs ogHo# cTynedsKolt, Ha aTo Tpefyer-

oM CTONMYHOTO XpaMa, HO CABII Ye-~cg 4,5 am’. AHamormuHo Halxem

JIOBEKOM PACYETIMBHIM W NPAKTHYHEIM.
¥3nae o Gefe, 0oH cOpoCHA:

— A CHOJBHO 30JIOTA OCTANOCH B KASZ-
He?

— 200 am’,

— He rycro! A momer OLITh, MOM-
HO O0OHTHCE MeHBIIHM KOJHYECTBOM,
eCcJJH HHAYE paclJaHHPOBATE CTY-
NeHbKHT

— § npobGoBan,— B3ZOXHYJN KA3HA-
yeii,— HO BADHAHTOB TAK MHOIQ, & Bpe-
MeHH B obpea.

— Jlaguo, ApPYr,— cKasajg Kpelu.—
Hait mue noAyMAaTh, H NIPHXOAH 3aBTpA.

Korpa va crepymommit geds yOouTHIH
ropeM KasHadell TMpPHIONeNCHE K XpeLwy,
TOT BCTDPETHN ero HoBOMAbHON yisIGROM.

— A crasH, Apyr, Mory JAH s pac-
CYMTHIBATE HA OCTABIISSCH 30JOTO, eC-
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£1(3)=1,5%340,7% (3+4)=9,4.
Hy a paneme
f1{4)=9,44+1X (3+4+1)=17,4,
£1(5)=17,4+1,2X (3+4+1+5)=33,
H Tayx gajiee.

— Bce 3T0 NOHATHO,— BO3Pa3HJ Ka3-
Hade,— HO 3a4eM MHEe OJHA CTYNeHb-
ka? Bexw dapaon nmpocun wersipel Jla
M JeCcTHHIA MMeeT HX cefiuac He NATEH,
a kyga Goapue!

— He  Toponucs! yasbHYICA
stpel.— CKOpPO HOBHIX CTYNEHEK CTAHET
Gonepme — pee (pue. 2). Ho BHayane
HafigeM naOMWAJZL OLHOM CTYIEHH, HA-
YHHAKIIeHCA W HA JAPYIHMX CTYNeHAX
MepROHAYANBHON NECTHHILI! HMX TaKMe
Jerko MOCYMTATE OLHY 3a apyroil. Ha-

12/5/2006



XKypHan "KeaHT"

au ofolifyck MeHBLIUMM KOMHYeCTBOMT

— 0 Gorx! — BOCKIMKHY KasHadeid,
He BepdA CBOeMY cuyacThio,— THI moJsay-
YHIIE ellle JIOMHHY paboB M CTOJBKO
#e Mep sepHal

— ' Tar cmoTpH el — 1 Epeln Opo-
TAHYJ eMy JHCT Nanupyca, rae 6u1a1 gpy-
roil NpoeKT HAPAIIWBAHUSA NMEeCTHHIL, —
9ror npoexr tpebyer mmms 171 am®
somora. A ocraneHele 29 am® — momu!

— Ho cramH, 0 BeIHYARIIHHA H3 BHI-
YHCIHTeNeH, KAK ThI Hallenl TAko{l Ba-

i*
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npuMep, 4TOOB HADACTHTL CTYNEHBKY
or 2-oft go 4-it, Tpebyerca

&(2,4)=2,84+1x5="7,8 am°’.

Bee sTH 4Hesa, KoTophle noHajgobaTes
B HAIHWX MOACYETAX, § 3anucan s Tab-
AMY, KOTOPAA MOMECTHJAACE HA OJHOM
nucTe mnmamupyca (puec. 3). Ymcna
2(1, )=filj) B cronbue ¢odHa CTYNEHB-
Kas MEl y3Ee MOCUMTANH, 8 Jalbile yrob-
HO BRIYMCIATE DAL 34 PDASOM, OBMTAACH
BupaBo n Beepx: £(2,3), 2(3,4), 2(2,4),

3

kvanta

Puc. 2. Mensuie gcezo 3oaera Tpebyercd AR wa-
DPOuiUBaNUR KPacHok aeerHugn fuod)=—d4.5 -+ 1=
=5.5.

Puc. 3. Jucaa gfi, jh, 1="i<J=0 @ Temubix Kaer-

~ KEX ROKEIPBAHT, CHOABKE 30a0Ta Tpehyerce dig
= aduol erymenRy or i-i do - erynenski nepeo-
r HAYAALHOO RECTHUEM, @ Ylcag .r"rj;' & Ae80l YaoTu
o =2, 3, 4} — nakozo MEIHUMAILMO20 KOAUYEET-
LB 6@ Joaora Rovpebyer aecThuye ua k erynenex do
: f-20 ypoauA.
e
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2(2,5),... Jlapaii Temeps TNOACUMTAEM CYHHE 2 OHM TMOKasaHBl DABHBIMH IiBe-

MHHHMANBHEI® MJOIIAITH OpH ABVX CTY-
nexsKax. f:(1) He mMeer cMBlcja, 3a-
MeHHUTh GAHY CTVIEHBEY ABYMH MBI He
momem, Yrolu saMeHnT: K88 CTYHeHDEY
OBYMA HOBEIMH, HADALUIHBATE WX He IPH-

OeTc:
f2(2)=0.
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TamMu):
f2(4)=min | g (2,4), /1 (2)+-g (3,4),
f1(3)|=min(7,8; 4,541; 9,4]=5,5,
H Tar gafee.. (Bee 9TH BRIMHMCIeHHA

npueegedsl B TAGnHIe HAa pHcYHEe 4.)
— Jloroay. @ moHAN. KAK HaUTH HaH-
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Bor [f:3) nojcuMTaTE HeCKOJABKO
cnorues, 3peck HYMHO paccMaTpHBATEH
IEA BapMaHTa H BHIODATE OINTHMAIND-
HEIL: YTOORI aaMeHHTE TepBhie TPH CTY-
NeHEKH IBYMS, MEI JOJKHEI HAPACTHTH
aubo BTODPYI CTYNeHbKY, 60 nepsyio,
# f:(3) paBHo HauMeHBIIEl M3 COOTBET-
CTBYIMUHX HIJ0LLAJEeH:

f2(3)=min g (2,3); fi(2)}=
=min {2,8; 4,5|=2,8,

Ilna orelckanns f2(4) norpebyerca Hail-
TH HAHMEeHBIIee H3 Tpex umMces (Ha pH-

4
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VYOV JecTHHIY H3 ABYX CTYIeHe,
HO Belb AANLIIE YUCHO BADWUAWTOR Oy-
ger GBICTPO BO3PACTATE: CTPAIIHO LarkKe
NMoOAYMATE, HAKOP? KOJMHYEeCTBO JeCTHHII
H3 TpeX CTVIeHeH HAL0 pacCcYMTATh,—
a Begk HAM HYMKHA JeCTHHIA H3 de-
Teipex crynexeii! Heymsean Th paccMoT-
pen 3fech Boe BAPHAHTHI?

— A B 5TOM HeT HYMIOBI, KAK Thbl
cefiuac yeugmms, Hanpumep, naiigem
fi(4): HauMeHBMIyIO MO NNOMIAMH JIeCT-
HHIY W3 TpeX cTyneHeld, 3aKaHYdUBAKO-
HI¥ECsH Ha YpoeHe 4-H cTapoil cTYIeH.

fe(3)=min[2,8; 4,5|=28
fi4)=min|7.8; 14-4.56; 94]=5,5
f5)=min[19,8; 8,2+4.5; 6+94; 17,4}=12T

f:(6)=min[32,4 17.244,5; 14494; 34
+4+17.4; 33}=20,4
fd{T)=min|46,6; 27,6445, 23,6494; 864

417,4; 3,24+33; 49| =26

fald}=min[1; 2.8}=1

f,(5)=min[0+8,2; 2,8-46; 55| =55
FilB)=min|04+17.2; 28414; 5548; 12,7} =85
fs(T)=min{0+27,6; 2,84-23.6; 5,64-86; 12,7+
+3,2; 20,4) =14,1

fiB)=min|0-+46; 284-42,8; 5,56+21,8; 12,74
+12.8; 20,444.8; 26]=25.2
f®)=min|0+61.8; 1+858; 554+23,8; 854
+11.8; 14,1+3; 24.3/=17.1

Pue. 4.

IMocMoTpuM, TAe MOMET KOHYATECA BTO-
pas ee crynens, KoveuHo, Ha 2-# mam
Ha 3-it crapoit. Ho mMum yme amaem,
KAKAA MUMOHHO OBYCTYINECHHAH JNECTHHIA
OKAHYHMBAETCA HA ITOM ypoBHe: fp(2)=
=0, a nnowans Hauwayqwed ABYXeTY-
neH4YaToi JecTHHUNH f7(3)=2,8 Mmu yxe
HAIIJH, TAK 4TO

fi{4)=min (g (3,4); f2(3)|=
=min [1; 2,8]=1.

— Iloctolt, a xXouy yGeAHThCH, HTO
nousan, Kak Hadte f3(5). Ha Tpex ery-
neneii, 3aKAHYHBAIOUIMXCA HA D-ii, BTO-
pas MoseT 3AKOHYHTLCH Ha 2-0, 3.
unu 4-it erapoil, 3Ha4YuT,

f1(5)=min g (3,5); f:(3)+&(4,5);

fo(4))=min[8,2; 2,8+6; 5,5]=55.
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— BoucTHHY, MyApEIe CIeAAT 38 Kad-
HOMl rocyAapcTBa,— MOJBCTHI Kpell.—
TouHO TAK e MOMHO IOCYHTATE [;
or 6, 7T u B, a saTem mepefiTH K cay-
48K ¢ YeTHRDPBMA CTYOeHAMH. Temepb
y#e paccMaTpuBaThk fi(4),..., fi(8) mer
HYH(ABl: MBl TOUHO 3HAEeM, YTO Mocacs-
HAA 4YeTBEPTAA CTYNEeHbKA HKOHYAeTCHA
Ha crapoil pessAToil (MHaye GBI JecTHH-
Ia HMesa GoNnile 4YeTwIpeX CTYMNEHEK).
Hrax, Ham ocraeTca malitu f,(9) kak
MHHHMYM H3 cyM™m [i(/)+&(j, 9), rae
j — ogno U3 mectn yucen 3,4, ..., 8: aTo
yucno paBho [3(7)+g(8,9)=14,14-3=
=17,1. DTa — MHHHMANLHAA HI Brex
YeTRIPDEXCTYIIEHHBIX JecTHHIL!

SHAYHT, BCEro HA JECTHHIY TIOHAHLO-
6urca 17,1x10=171 (am") soaoTa.
A remepr pasait HalizeM, rie ZoOMMCHBI
PACHIOJATATECA HOBRIE CTYNEHBKH. Ja-
MeTHM, YTO ONTHMAaJLHBIE BAPHAHTEI
BCIOAY TOLYEPHHYTH! KpacHEM. B no-
cnegHHi ONTHMANEHLI BapHAHT BOLIJIA
CTOHMOCTE TPeX HOBRIX cTyneHedt fi(7)=
==14<,1; 3HaYHT, TPEThA CTYNEHEL SO HA
KOHYAThECA Ha T-if crapoit. Teneps Bep-
HeMCH HA IUAr HAJAA K ONpefeleHuio
fi(7) » yeumuMm, uro B {3(7) BXommT
CTOHMOCTh TEpPBBRIX JOBYVX CTYNeHeH
f2(4)=>5,5. CnepoBaTensHo, BTOpas cTy-
IIeHb JOJIXHA KOHYATBCA Ha 4-i crapoil.
H, Haxonen, B BHIpamenue aas f.(4)
sxoaut f(2)=4,5.

3HAYNT, NepByIO CTYNeHb HOBOMH JIecT-
HHIBI HY¥HO OROHUMTE HA BTopoil crTy-
MeHkke cTapoil, OKOHYAaTeNbHO, camas
fellepad JecTHHNA u3obpareHa Ha pH-
CYHKe D,

L 1%,
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Puc. 5,

Teopua aMHAMHYECKOTO
HporpaMMHPOBAHEA

M=u1 me 3HaeM, BRIMOJMHHA JH XHTPOYM-
HEIH kasHayed cBoe ofemauue MWpeny,
Gonee Toro, MBI He 3IHAEM, cCIAYYHIACE
I BooDIlle OMUCAHHAS MCTODHA HJIHM OHA
BHIMEINIJIEHA. Ho 3aTo M 3HAeM, 4TO
OHA BIOJHE MOrJIa npoMaociiTd, Hbo B
paccMOTPeHHOH 3ajade HCHoJb3YVIOTCH
TOJBKO JBA ADHOMeTHYECKHX  Jed-
CTBHA — CJOMeHHe M yMHOMeHHE, 8 OHH
OBl Xopolro HabBecTHB B JIpesaem
Erunte (xora, koHewdo, ofozHadenud
YHCeJ M oONepanuii, KOTOphIE MBI HC-
MOALAYEM, NOABMNNCE SHAYMWTENLHO
nosauee). Hy H eme HeMHOro HCNoJib-
ayercA 3ipanelil ¢MBICA. A Med Ay Tem
3flech IPHUMeHeH MATeMATHYeCKHI anna-
paT, KOTOPBEI MOJY4YHA pacnpocTpaHe-
HHe JHIIE JIeT COPoH HA38J, OH HA3h-
BAETCH IHHAMHYLCKMM MPorpaMMHpORa-
HHEM.

BaymaeMmcs, DodeMy HaAM Yiaalock
HAHTH ONTHMANBHOE DEIIEHHEe, HE pAC-
CMATPHBAA BeeX BOIMOMKHEIX BAPDHAHTOR
HAPAUIHBAHAA JecTHHIB (A #HX o4YeHB
MHOTIO, H OJA HX [OOJHOTO HCeCJeIoBAa-
HHA Rpely AedCTEBHTENBHO He XBATHIIO
6u1 Bpemenu). Jleno B ToM, uTo Ha Kam-
OoM luare M pasfueBanu ofimym sa-
Aady Ha pajng DoJiee IIPOCTHIX,

I[Iyers TpebyeTcA HAPACTHTE JECTHH-
iy, nMewnniyie N crynener, Tak, 4robsl
oHa HX HMmena n, rge N n, To ecTh
N namuoro Goneure n. Jonyeram, yto
HaM Yyie H3IBeCTHO ONTHMAaAJRHOE Dac-
MpegencHie cTYTEHK, ROTJA HX B HOBOI
JecTHue MeHplIe n. [Tyets h, — HoMmep
CTapoil CTYNeHLKH, HA KOTOPOi KOHYaeT-

kvant.
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MuHa k-4 HOBOA cTyeHbKH
A S i1

Pue. 6.

cymMMma NMepBeiXx n— 1 cioaraeMeix, B KO-
TOPRIE hu HE BXOIHUT, NDHHAMAST HaW-
meHbliee auadenue f, (h,_,) — 270 Ta
e sajada ANA Ha 1 Menblliero dHC-
na cryneHeil. B pesyabTare noayuaem
samedaTensHyo dopmyny P. Benama-
HA:

fk{hc}=miﬂ ffir_1[hg_rll+g(hk—1 +1: hh] I'!

KOTOPDAA MOo3BOAAeT IocJedOBATEIBHO
Haiith wmena fi(hy) (npn Becex k< n,
h.=_h) na wmampom ware. Ee nymuo
MOHHMATE TAK: AJH OTBICKAHHA MMHH-
MFMH ‘.?JTE,II;FET NpHIABATE k BCg BO3-
MO} HEIE BHAYEHHs, HaYuMHad ¢ 1, u ansa
KAMAOTO HallTH M 3ATIOMHHTE 3HAYeHHE
h, ,, HOCTABJIAIOIES HAMMEHLIIYIO Be-
nuarHy fu(hi). A savem, jpolas mo no-
CIHelHero 3HAYEHHA k= n, HY¥HO, «IOd-
THCE®, BEDHYTHCH HA3aL4 W HalTH BCe
ONTHMANEHEIE S3HAYEHHA R, f._s..
1 (eM. KpacHEle CTPEJIKM Ha PHCYH-
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cA k-a HoBafg., OUeBMAHO, HadWHARTCA
aTa k-f cTynewska Ha (hy_,41)-#% cra-
poit, loGaBoYHYIO IJOIAAL, NMOKA3AH-
Hyio Ha pucynke 6, ofozmauuM depes
glh,_,+1, k). Obmas 3axaua COCTOHT
B TomMm, uTobnl HaiiTH sHaveHus h,
hay ...y by, NpH KOTOPHIX cymma k Be-
JHYHH

g{lv h‘]'l'g{hl +1r h!}""‘---
w8y o1, Ry )8R 1, Ry

(npu szaganHoM k=n u h,=~h) Han-

MEHBINAS, OGO3HAYHM 9TO HAMMEHLIIEe
anayenne uepes f.lh.). 3amerHm, yTO

6
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Ke 3).

Obcyxaenue MeToxa
H HeMHOI'0 HCTOPHH

(O6paTHM BHHMaHHe HA TO, YTO B ONHCAH-
HOM MeTo/ie He HAKJIahBAeTCA HHKAKHX
yenoBuil na Buj dyHkumil g (aTEM
AMHAMMYECKOE NMpOrpaMMHpoBalHne Bbl-
rogHo OTJOHYAeTCH OT .I'IHHeﬁHDI‘()., B KO-
TOopoM TpeGyercs, wTobmi BCE paccMaT-
PHBaEMEIE 3ABHCHMOCTH OBINTH THHeHHET-
MH ¥ TepeMeHHBle HIMeHANHCL He-
npepeieio). CyuiecTBeHHO AWML, YTO
hyHEIHID f, MHHHMYM KOTODOH MEI

HIIeM, YAAeTCH NpeJCcTABHTE B BHIe
CYMMBI YJIEHOE, B KoTOpoil npegmigy-
lﬂﬂﬁ 3ABHCHT OT MeHBLISD YHCIA IIEP'E-
menHuX. [losTomy vpasHenue P. Benn-
MaHA ¥ BRINIIEOIHCAHHEIE #MeTOJ HO-
NoJBE3YIOTCA celiuac odeHs mHpoko. Ho,
pasyMmeercd, He A YAOBJIETBOPeHHS
npuxoteit dapaonos, ITonpobyiire Gea
HETO HAHTH ONTHMAJLHOE COOTHOLIeHHE
BECOB CTyINeHell KocMHYecKOH paKeTh,
ONpeResHTE HAaHIyYIoHi IDMHINDT YHH-
dhHKAIHH AeTalNeif, MOCTPOMTL paciHca-
HHE, B KOTOpOoM OvI7I0 OBl MeHBIIE BCe-
ro mnpocroes! Brel ouyyTHTECE B OT-
YaAHHOM MOJMKeHHH KasHAYed, CHHK-
mero nepes ofumHeM BOSMOMHBIX BAa-
puanToB. Paaymeercsa, BpyYHYIO © TIO-
MOLLLK AMHAMHYECKOTO NpPOTpAMMMDO-
BAHHA TOYTH He CYHTAIT. 34TO OHO
Xopolo npHchocoblexno AAR c4YeTa Ha
JBM 1 He COHep:EMT BCAKHX +NOABOMA-
HBEIX KaMHeil», KOTOpBIE, K COMAJIEHHID,
BCTPEUYAKTCA B JIMHeHHOM OPOrpaMMHE-
POBAHHHM H [JDYrHX MeTOoLAX OTHICKA-
HUA MHHHMYMOBR Jad QVHKIHE oT
MHOTHX IepeMEHHEIX.

HNpea wmerofa IHHAMHYECKOTO IIpe-
rpaMMHPOBAHHA BHTAJA YiHe IaBHO.
B kaxoii-To Mepe ee NPHMEHAN elle
K. Maxnopen (1698—1746) u game
Apxumen. OgHako okoHYaTelIsHO odop-
MHJIACE OHA B pafoTax amMepHKAHCKOTO
maTemaTHka P. BenrnmaHa v cBA3BIBaeT-
CcH C erg HMeHEM,

Mzl 3geck NOKAZAJH NDHMeHeHHEe IH-
HAMHYECKOrD DOpPOrpaMMHPOBAHHA K
BEeCEMa MOpocToii a3agade. Hackoasro
NMPEMEHHM 3TOT MeTOJ K 3aJavamM GoJTee

A

http://kvant.mccme.ru/1991/10/dinamicheskoe_programmirovanie.htm

kvant.r

Eme ogno npHjIoEeHHe

OaHO M3 CPABHHTENBHO HOBBIX TPHMe
HeHHH JHHAMHYECKOTO IporpaMMHPOEE:
HHA — MOJeKyIApHads OHOMOTHA, TIE
+BaHKH JaHHBIX* CONEpsRaT GHoIOrHMYe-
cKkHe nociefosaTensHocTH (JIHK, PHE,
GenkoB), HACYMTHIBAIOLIHE B CYMMe MHO-
rHe MHJAIHOHE «0YKB», TAK 4YTO B HX
aHanuae He oboHTHCE 6Ges KOMMOBIOTe-
pos. Monexynu JITHK, cogepmamue re-
HETHYECKYI0 HHMOPMALWD, — 5TO AJTHH-
HBleé cloBa H3 4YeTelpex 6yks (A, T,
I, T). B npouecce seonmoluM, B pe-
GYyABTATE MYTALWH, IIocIenoBATENEHO-
CTH MeHSWTCH: oAHa OyKBa MOMeT 3a-
MeHHMTECH HA ADYTIYH), BRINMACTE, 4 MOMET
gobasnThea HoBad. HackonsKo MOXoMKH
nBa hparMeHTa — KAKHM HAKWMEHBLIIMM
YHCJAOM NpeBpalleHMi MoMHO oIWH H3
HHX NOAy4HTE H3 Apyroro? Bor toy-
Has GOpPMYJIHPOBKA 3a4a4YH TAKOTO TH-
na. Jadawve dea wcaosayr (Gauns m u
n), cocroawue us byxe A, I, I, T.
Haiitu nodnocaedosareavHocTs Hau-
Gonvuell Oaunvl, éxodawyro 6 TO U
dpyzoe cioso. ONMUNIEM nmpocTyo, Mpej-
JAOMEeHHYX B Havanme T0-x  rogos,
nponefypy, KOTOpas peliaer 5Ty 3aad-
yy (GHo/MOorH HA3LIBAIOT eée AJTOPHTMOM
Hynpensmana — Bynma). 3anumrem of-
HO M3 JAHHBIX CH0B — x=(X,, X, ...
vey X u) — CHHBY-BBEPX, a Apyroe — j=

u[1/2/3[3/4]5/5/6/[7
T[1/2]2]3]4]5|5/6 7
_TTEETT ST 21 . et
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CJOKHEBIM ! Ha 3TOT BOTIPOC HY ¥ HO OTBe-
YaTh ¢ M3BeCTHOI ocTopoxHocThI0. [lemo
B TOM, 4TO MpPH 3ToM BOIHHKAET CIIeIlH-
duyeckan TPYIHOCTE, KOTODYIO HAZBAJM
«[IPOKJAATHEM pasmepHocTHs, I[lpuxo-
aurca nepeffiHpaTh TAK MHOMO DPA3HEIX
BOAMOMKHOCTEH H ZaNOMHHATE CTOJNBHO
pes3yasTATOR, YTO METOJ TepseT CBOM
NOJORUTENBHEIE YepThl. « Bropoe nnixa-
HHe» MeTo], IMHAMHYEeCcKOro nporpam-
mupoBaHua ofpen Grarogapsa epacna-
panjelHBAHHIO» BRIYHCJIeHHWH, KOTopo-
MY B NOCHeIHHe Tojkl VIeJAeTCH BCe
GoAElIe BHHMAHHMA CHOEIHAJHCTAMH 10
NporpaMMHPOBAHHI H KOHCTDYRTODAMEK
BBIYHMCIHTEABHEIN MALIWH,
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I ll_l L| 3 44E5fll'jtl
ri1(2]2|3/4(4 5 55
Al1[1]2]|3 4 4/4/4/|4
T|1[1[2[3[3|4(4|4|4
al1{1]2 3 3]3[3[3]3
ufo[1 2 2[2(2]22]2
rjo 1 1[1[1)1]1]1]1

AT UHAATTTT

Puye, 7. Odna na neeredosgreasnocrell Maweu-
MaALHOL daunst ¥; TIHAATTT,

7

INIZaYE rrria

rrri_

rga |- |t

Pue. & Oduo u3 Haulyylinx sasipaalusaniis
deyx caos, HaGdeHHOE M@ pucyHxe 7.

=(Y,, Y..,Y,) — cneBa-Hanparo psu-
gom ¢ rtafnuued pasasepaMu mn
{puc, 7). OrmerTHM Te KIeTHH Talau-
1(bl, B CTPOKe u cToNOUe KAMAOH U3 KO-
TOPLIX CTOAT OAMHAKOBLIE GYKBHL (B TAl-
nuue Ha pHcyHKe T XYAOMHHE 3aKpa-
CHI ?TH KJIeTKH ronydmim usetom). Te-
neps GygeM 3aMONHATE TAOIHMILY YHCaa-
MH ﬂ-|_| {i_-'—_ 1,21 weey JTLG j=112, - ﬂ-} T
clefyiouleMy OPaBHAY: @, PABHO HAH-
GonplueMy M3 umcen a, , , @, , ; ¥ (ec-
nw waetka (i, j) uwueqenaf] a_q -1+ 1
KoneyHo, Hy®HO 2AJATH elle HAYAIL-
Hele yeaoBeA. OHM TAKOBH: 4, =1, ec-
A nepiule Gyken X, 1 Y, HamIuX cnos
coBHajamT (Npu 3ToM a,=a,=1 ans
BeeX i, J); ecnm e HeT, To 4, =a)=
==, 6 ,=0na,=.=a,=1, ec-
a7 nepBee j—1 Gy®B BTOpOre CcnoBa
y oraudHe or X, a j-A Oyksa Y, =X;
aHAJMOTHYHO, Gz =..=a _,;;=0, a;=
=..=a,, =1, ecin X, — nepras u3
Gyks choBa X, coBMAafaiomaa c Y.

Hrak, spiumciass xampnifi pas max-
CHMYM 33 AByX HJIH TPeX uYMeed,— M
3alOMMHAS, KaK ¥ B 3ajaye dapaoHa,
HATI NYTh,— MBI 38 M -+ N1 NIATOBR 34-
TIONAHMM Beio Tabauiy.
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6yrke cBoif «Becs, oTpamaluil cre-
MeHbs HMX CXOACTBA (H3MepAEMYO, Ha-
npusMep, 4aCTOTOM 3amMeH OZHON GVKER
He apyryo). OdeHs Ba)XHEA H 3agada
¢ MHOKECTBEHHOI) BRIDABHHBAHHA» CpA-
8Y HECKOJBKHX CJOB, HO € POCTOM 4HHC-
Jid CJIOB KOJHYEeCTBO HeoOXOAMMEIX one-
pauuit B Heli GuCcTpO pacTeT.

¥Y¥npaxHeHHA

1. lns meonsnofi mMacTepcHoll pemman cua-
YAMA EYOHTE 9 pPAIHMX TORADHEX CTAHKOR
cronmocTeio 10, 20, 40, 80, 75, 100, 130, 160,
190 pyGmrel. Kamawii H3 NoctelyiOIHX CTAH-
KOBE B 2TOM pagy MOomeT JAMeHHTL awobolt
npeamaymadt, no uwe sacbopor. Hanpumep, cTa-
wox ag LOQ pyfaeft momer ofpafaThBATs TR
#e JETAMH, KoTOphie ofpafaThBSeT CTAHOK OA
40 pyGaef. OgHARO JHPEKTOR ITROAB BOSDAIHI:

— CmuimkosM MuoMo THHOB cTammos! Ham Gy-
OET TPYAHO HX OGCAVMHBATL — BESL ANA KA.
more HysHH cBor samyactH. [lasafire mynum
9 cTAHKOBR, HO BCETO HeThpexX PAGHRIX THIOOR,
npudeM TAK, WTofH KyNIeHHMEe CTAHKR ofna-
OATH HE MeHLITHMH BOSMOMHOCTAMH, weM He-
xogHme § crankxon.

— A KAEKME THOR CTAHEOE MHE BOILMeMT

— BuiffepeM HX Tak, 9Tofl SANJATHTE S8 BCe
9 crauxoRr noMedsmie. Esreunit Heanmoswu, sm
nmoMOMEeTe HEM BROGpDATR THNW CcTEHKOB? — of-
PATHNCA OH K YUHTLMN MATEMATHEM.

Kakuwe THUW CTaHKOB npepioXnn swipats
YUMTETh B CHONBKO OHH cTOHTIAT

2. To, WT0 NpegAOMHI OPONETATE AMPEKTOD
B npepmaymiedl sapave, HASWBASTCA yHEdHKa-
nueft, OOuLYHO HA NPAKTHEE YHHOHKALHA KaeT
AKOHOMBYECKYID BHrogy. Ho Hax TY BRETOALY
MOACAHTATE T

Iyers cHoBA HMesTcA 9 CTAHKOB CO CTOMMO-
eramn 16, 18, 19, 22, 23, 24, 26, 28, 33 pyGaa.
TpefyercA cOCTABHTE HE HHX YHHOHERPOBAH-
Hule cepuM#, kak 270 (Ao CARMTAMO pAHLIDE,
CYHTAR, 4T0 OFLEegHHERHE CTAHHOER B CEDHH 34
cYeT YOpOInesus ofCNYMEBAHHA JAST CHHMOHHE
GATDAT HA CEDHID o chenviomed Tabmame:

12/5/2006



XKypHan "KeaHT" Page 8 of 8

llpoBepsTe, 4TO NOCJAeAHES TSHCO Gmn
Gvaer pasno ginwnHe Hauboasimedt obmeit
NoANnoCAeoBATENBHOCTH HAINHY JABYX Uucno
CTAHKOR
CA0B, & CAMY 3TY OOANOCTHeN0BATENL- 8 cepm 1l 2] 8| a4l 56l 7| 8|9
HOCTH MOMKHO TIPOYECTh, ABMTAACE B 06-
paAaTHOM TopAfKe (HHOMZAa, BOSMOMHO, |Chmme-
O¥VTsE M He eIWHCTBeHHHIHA). Buomorm  |uue cTom-
obBMHO H306PAXKAIOT peayJibTAT KaK oo 0112116118120 120|21(2121
sBRIpaBHUBaHuer (alignement) paByx
JaHHBIX chaoB (puc. B). CxogHule GwicT- 3. o 5 4 wvob
. . noAHHTe TAlnHUk HAa pECYHEE 2, grobnl
peie ¥ TpeGyWOUIME MANC MAMATH &JAro MafiTE ORMYI0 SNCNOMEYI Mectsmuy M b ory-

PHTMBI MOMHO HalTH M AJA HAPYTHX  pemeil; croanko 3010Ta Ha Hee moTpebyerca?
NMOXOMHX BAJAYM: HANDHMep, 3aMeHe

byxB MOMHO NpHNHCATE APYTroil «Becs,
YeM yaaneHuio (WAm BcTaBHe); B Gesdxo-
BRIX MOCTefOBATENLHOCTAX (3T0 — CJIO-
Ba u3 20 aMHHOKHCIOTHRIX «GVKEs)
PA3¥yMHO COTOCTABHTL KaMJoi mnape

8
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