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Jlekninga 3

Pexkypcust u n3dbapjenue ot Hee

3.1 PekypcuBHbIe IIPOIEAYPHI

PekypcuBHOI HasbIBaeTCsi IPOIELypa, Bhi3biBatoliast cebs. Boobime, Bbi30B (11000ii) mporie-
AYPbI IPOUCXOIUT TaK: BO BpEMA UCIIOJTHECHUA TPOrpaMMBbI € TTara S TpOUCXOJUT IMMepexoa Ha
ajipec Hadasa MPOIEYPhl; BEIYUCICHHS] TPOIOIKAOTCA (3aMEeTUM, YTO [IPU PEKYPCHBHOM
BBI30BE «OJIHA M T€ K€» JIOKAJbHBIE MEPEMEHHBIE B BBI3BIBAEMON ¥ BBIBIBAIOIICH KOHAX
IPOIE/IY DBl UMEIOT PA3HbIe 3HAYCHMSI); 3aTe€M IPOUCXOJAUT BO3BPAT Ha mmiar s + 1.

IMpumep 3.1 (uncaa Pubonauyn).
function f (i : integer) : integer;
begin
if 1 =0 then f:=0
else if i = 1 then f:=1
else f:= f(i—1)+ f(i —2);
end; O

ITpumep 3.2 (3amaua o prok3ake). meercss N mpeameros u prok3ak oobema U. JTanbr
00 beMBI TIPEIMETOB v; U CTOUMOCTH ¢;. Tpebyercsa HaiiTh HaOOp MpeaIMeTOB MaKCHMAIbHOI
CTOMMOCTH, TOMEIIAIOIINIiCI B PIOK3aK.

function knapsack (U, N : integer, MacCHBBI IeJIbIX YHCET U U ) : HAOOD TEJIBIX YUCE;
var optG : integer = —1;
nextG : integer;
opt : HADOP TEJIbIX YHUCeJ = IYCTOM;
next : HADOD MEJbIX YUCET;
temp : HAOOP TEJBIX TUCET;
begin
for k:=1to N do
(*pewaem, npedmem ¢ Karum HaumervwUuM HOMEPOM bepem ™)
if v[k] < U then
begin
(*BBIYHCISEM ONTUMAJILHBIT HAGOD JJIS IPEJIMETOB ¢ HOMEPAaMU, DOJIBITHMH
k,*)

(*opu ycaoBum, 9TO HpeaMer ¢ HoMepoM k Mbl B3stid U v[k] oH oTHATT)
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temp := knapsack(U — v[k], N — k,9actu v u g upu i > k + 1);
HePeHyMepOBaTh YUC/IA B temp, yUNTHIBASA, YTO PEKYPCHBHBINA BHI30B paboTal
He
CO BCEMH IIpeJIMETaMU, U Y HEro ObLIA CBOA HyMepallds IpPeJIMeTOB;
next := {k} U temp;
nextG = cronmocTh(next);
if (nextG > optG) then begin opt := next; optG := nextG; end,
end;
knapsack = opt;
end; [

IIpumep 3.3 (mpoBepkKa MPaBUJIBHOCTU BBIPAYKEHMNS ).
BLIPAJKCHHE = CyMMa, ;

CyMMa = TepM | TepM + cyMMa

TepMm = Oykpa | ( cymma )

Hamnpumep, BeIpazKeHHEM sIBISI€TCSI
a+(b+(c+d)+e);

Yuraem Bx0jHO# noTok dyukiueit getnext : char. [Ipouenypa getback Boszspainaer cum-
BOJI BO BXOJIHOI TTOTOK (94TOOBI B CJI€/ YOI pa3 ObLI IPOYTEH TOT Ke CHMBOJI), HO IIPHMe-
HUTBH €€ MOZKHO JIUIIL OJUH pa3 (BepHee, IIOBTOPHOE IpUMEHeHne He NPUBOJAUT K IIOBTOPHOMY
oTkary). Hamra 3aqa4a — mpodecTb OJHO BbIpazKeHHE J0 KOHIA U BBIIATH true, eCJau OHO
KOPPEKTHO; JIu00 IMPoUYecTh 0 3aMedeHHON omubKu u BeIaTh false.

function expression : boolean;

begin
if (not sum) then expression:=false
else if (not getnext = ?;?) then expression:=false
else expression:=true;
end;
function sum : boolean; (* peKypCUBHO YWTAET JJIMHHYIO CYMMY do Konua *)
begin
if (not term) then sum:=false
else if (not getnext = ’>+7) begin getback; sum:=true; end;
else if (not sum) sum:=false;
else sum:=true;
end;

function term : boolean;

begin
if (getnext in [?a’..z’]) term:=true
else if (not getnext =’ (?) term:=false
else if (not sum) term:=false
else if (not getnext = ?)’) term:—false

else term:=true;
end; O
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3.2 Peajquzanus peKypcuu B KOMIIbIOTEPE: CTEK

Crek. BcmomamMm, 9T0 cTeK — 9TO abCTpakTHAas CTPYKTYpa JaHHBIX, HMeEMOINas OIepa-
nuu PUSH, POP, u, ecsiu noseser ¢ peanusamueii, [-]. CrangapTHoit peaau3alueil creka
SIBJISIETCSI

e HelnpepLIBHBINA (bparMeHT OHepaTUBHON NaMsATH (ero MOXKHO PacCMaTpUBATH KaK Mac-

cuB),

® CYETYMK: BEPXYIIKa CTEKa.
fcHo, 9TO B 9TOM cjydae peaau30BaTh onepanuio [-] MoxKHO 3hdEeKTUBHO, MpHIEeM HyMe-
POBATH JIEMEHTHI CT€Ka MOXKHO KaK CHU3Y, TAK U CBEPXY.

Peanmuzanusa pexkypcun.

Br130B mIponeypsni:
e PUSH ajupec BozBpara.
e PUSH napamerpsi.
e JUMP mpomemypa.
e [lepeasunyrs cuerank (PUSH 0) Ha pasmep namsarn, HeoGXOAUMBII JJ1sT XDAHEHHsI
JIOKAJIbHBIX TIEPEMEHHBIX.
Boszspar:
e llepeasunyrh cuerunk (POP, ...) Ha pasmep namsaTu, B KOTOPO# XPAHUIUCH JIO-
KaJbHbIe TIepeMEeHHbIe U TTapaMeTPHhI.
e POP asapec Bozspara u JUMP rya.

[lepenada pesyabTraTra — 3aBUCHAT OT peaJU3aIUN.

3.3 N36aBaeHne oT peKypcun

Cnoocob 1: mpu moMoInu CTeka.

PeammusoBarh crek B Maccuse. Pemrenne roaures n giusg PAM.

Cnoocob 2: auHaMm4Yeckoe MporpaMMHuPOBaHUE.

IMpumep 3.4 (uuciaa Pubonauyn).
type intarray — Maccus! HegaBx umcen;
function g (j : integer, p : intarray) : integer;
(*B p xpansrces unciaa Pubonaudn ¢ Homepamu ot 0 o j — 1,%)
(*MBI Tyga JOMHUCHIBAEM YUCIO HOMep j.*)
begin
if 7=0then g:=0
elseif j =1 then g :=1
else g := plj — 1] +p[j — 2
end;

! HanmoMHEM, 9TO MAcCHB — 3TO CIPYKTYPA JAHHBIX, [T KOTOPOil ecrb omeparms [-].
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function f (i : integer) : integer;

var a : intarray;

begin
for j :=1 to i do alj] := g(j, a);
[ = ali;

end; O

ITpumep 3.5 (3amaua o prok3ake).
Jns Bcex kot 1 10 N u p or 1 10 obmieit CTOMMOCTH BCeX IPEIMETOB MOCIeI0BATETHHO
HallJIeM HAaUMEHbIIUI 110 06 beMy HADOP IPEeAMEeTOB O0IIEHl CTOUMOCTBIO P, MCIIOJIb3YIONIU
JINIIb IPEeIMEThI C 1 10 k (HpI/I 9TOM MOZKHO ITIOJIB30BaTbCA y2Ke HafLZLeHHbIMI/I OIITUMAJIBHBIMH
Habopamu juist k' < k u p’ < p).

YyT1e 60s1€e hopMabHO,

function knapsackvalue(. .. ):integer;
var k,p : integer;
W :array[1..N,1.. 3N g[i]] of integer;
(* B Wk, p| nodcwummeaemes Murnumaivuoll 06sem, docmamounvil 0ai moz0, 4mobol
HAOPaAMb CIMOUMOCML P NPU NOMOULL NePeux k npedmemos. *)
begin
for k:=1to N do
for p:=1to SN, gli] do
W[kap] = mln(v[k] + W[k - 1ap - g[k“? W[k - 1,]9]);

p:=0;
while W[k,p+ 1] < U do
p=p+ L

knapsackvalue = p;
end;

Yrobwr garh emie 6osee (popMasibHOE PerlieHne, CaegLyeT BCTaBUTh MPOBEPKY HA BBIXOI
3a I'PAHUIBI MACCHBA M IOJOKHUTD

WI[...,<0]=0; WI0,>0] = +oo.
[

Yupaxkuenne 3.1. /lopaborarh nocjaenuii aropuT™M Tak, 9ToObl OH BBIJIABAJ HE TOJIHKO
CTOMMOCTH BBIODAHHBIX MPEAMETOB, HO U Bech HAOODP, W HANUCATH IOJTHYIO U KOPPEKTHYIO
nporpammy Ha Ilackadre. ]



