JIABOPATOPHAS PABOTA 1
Onucanue u 6v1306 yynkuyuii 6 asvike Jlucn.

1. Hean u 3agaumn.

Llenbio paboTHI ABNSETCA N3yueHHE 0a30BbIX (DYHKIIMIA OpraHu3alui U 00pabOTKU CIHMCKOB, a
TaKXe ClocoO0B OIMCAHUS U BbI30Ba HEPEKYPCUBHBIX (DYHKIIMH B sI3bIKE IpOrpaMMupoBanus Jlucn
(Ha mpuMepe OJTHOTO U3 U3BECTHBIX UAJIEKTOB si3blka Jlucm).

OcHOBHBIE 3a1a4H:

— TIOJYYHTH HaBBIKU PabOTHI C MHTEpIIpeTaTopoM Jlnucha i BEIOpaHHOTO JTHAJICKTa,

— U3y4MTb pabOTy NPUMUTUBHBIX 0a30BbIX (PYHKIMH CIMCOYHOrO acceMoOuepa;

— HM3y4UTh paboTy 6a30BBIX (PYHKIMI U3 paclIMpeHUs HA0Opa MPUMHUTHBHBIX (DYHKIIMH B HX
CBEJIEHUE K IPUMUTUBHBIM 0a30BbIM (YHKLIUSM;

— O3HAKOMJICHHUE C ONMCaHHEeM HEeMMEHOBAaHHBIX QpyHKIui B Jlucre;

— W3y4YCHHE IPUEMOB OIMCAHUS MMEHOBAHHBIX (DYHKIMI Yyepe3 HEMMEHOBAHHBIC, A TAKKE C
IIPUMEHEHHUEM COBPEMEHHOM COKPAICHHOW HOTALUU.

2. Padota c untepnperaropom Jlucna.

[IpenycmarpuBaeTcsi BO3MOKHOCTh BBIMIOJHEHUSI JIa0OpAaTOPHOTO TMpaKTUKymMa B Cpelax
Microsoft muLISP, newLISP-tk u newLISP-GS.

2.1 Pabora B cpene Microsoft muLISP.

HcnonusembiM (aiinom unrepnperatropa mulLISP aBnsercs mulisp.com (mulisp 2.com — s
pycuuIMpoBaHHOW Bepcuu). PycnpuiupoBaHHYI0 BEpCHIO HMHTEPIIPETATOpPa PEKOMEHAYETCs
HCII0JIb30BaTh B KOMIUIEKTE C Mporpammoii-pycudukaropom mis MS DOS, nanpumep, keyrus.com
wi rk.com.

Jis paboThl C MHTEPIpPETATOPOM HEOOXOJMMO MOocie 3amycka mulisp.com M MOSBICHUS
npuriamieHus $ Habuparth 1100 onucanue QyHKIUH, MO0 €€ BHI3OB.

IIpumepsr:

$(* 4 5) — BBI30B DYHKIIMK YMHOXKEHHUS JIJISI JIBYX apryMEHTOB;
$(* 56 7 8) — To e camoe IS YETBIPEX apryMEHTOB;

$(— 12 3) — BB30B (yHKIMK BeIUUTAHHS 12-3.

s Beixoma w3 cpeasl Microsoft muLISP HeoOxoauMo HaOpaTh B KOMaHIHOW CTPOKE
HMHTEpIpeTaropa:
$(SYSTEM).

2.1.1 PexomenyemMas mocjie0BaTeILHOCTD /IeiiCTBUIl IPH padoTe C MHTEPNPETATOPOM.

— pa3paloTaTh TEKCT MPOrpPaMMBl;
— 3anMcath pa3pabOTaHHBIN TEKCT B (haidi ¢ pacmimpeHueM .1sp;
— BBI3BaTh MHTEPIIPETATOP C yKa3aHUE BBITOIHIEMOTO (aiina.

s cokpamenuss obbema mporpamMmbl B TepBoi JabopaTopHOil pabore paszpemiaercs
UCToJb30BatTh niceBnodpynknuto SETQ, ces3piBatonyo numeHa u 3HaueHust (SETQ wms 3nauenue ).
K npumepy, Hy’)KHO BBIIIOJIHATh MHOTOKpaTHYI0 00paboTKy crucka ‘(a ¢ d (e f)). O6o3Hauum 3TOT
cnucok 11 u caemaem sto Tak (SETQ 11 ‘(a ¢ d (e f))). [Tocme Takoro cBsi3bIBaHUS Tam, THe
WCIIOJIb3YETCS 3HAUCHUE CITUCKA, MOXHO UCIIOJB30BaTh UM 11.



2.1.2 PexkomenayeMasi CTPYKTYpa NporpaMmabl.

— CBSI3bIBAHUE MMEH U 3HAUCHMIA;
— BBI30BBI QyHKIUH, 1100 onrcaHue GyHKIHIA (HENOCpeACTBEHHO TeKCT JIuc-nporpamMmel);
— (¢yHKUUS nepeKIroueHus BxoaHoro noroka (RDS).

2.2 Padora B cpene newLISP-tk.

WcnonasemsiM (haiijioMm Ui 3amycka HHTerpupoBaHHOU cpemsl NeWLISP-tk B Windows
sBisiercst Nnewlisp-tk.exe (mo ymonmuanuro ycranasiupaetcs B karanor C:\Program Files\newlisp).

Jist paboThI ¢ HHTEPIIPETATOPOM HEOOXOAMMO IOCIIE 3aITyCKa HHTETPUPOBAHHOM CpEIbl THO0
HaOWpaTh B KOMaHJIHOW CTpOKE onmucanue (QyHKIHMH, TUO0 3arpy3uTh Ha UcmonHeHue ¢aitn Jlucn-
nporpammsbl *.1sp : FILE | LOAD.... ®aiin MokeT ObITh TaK)Ke 3arpy’KeH U3 KOMaHIHON CTPOKH:
>(load “ums_daiina.lsp”). Umena QaiinioB u TUpeKTOpUll HAYMHATHCS C JIATUHCKOW OYKBBI U HE
JOJDKHBI COJICPKATh CHMBOJIOB KUPHUILIUIIBL.

Jnst Beixoga u3 cpeanl newLISP-tk HeoO6xonuMo HaOpaThk B KOMaHIHOW CTPOKE
UHTEpIpeTaTopa:
>(EXIT),
1160 BeIOpaTh B rmaBHoM MeHio FILE | EXIT

2.2.1 PexomenayemMasi MOCJ1€10BATEIbLHOCTD /IefiCTBUIl IPH PadoTe C HHTEPNPETATOPOM.

[Ipu pa3paboTke mporpammbl JIOMYCKAETCs HCIIOJIB30BAaTh MOCIEI0BATEIILHOCT JCHCTBUIA,
aQHATOTUYHYIO M3JIOKeHHOH B 1. 2.1.1 st muLISP’a, a umMenHo:

— pa3paboTarh TEKCT MPOTPaMMBEI,

— 3ammcath Pa3pabOTaHHBIN TEKCT B (Daiiyl ¢ paciIupeHueM .1sp;
— 3aIlyCTUTh UHTEPIIPETATOD,;

— 3arpy3utb (haiia nporpamMmmsl.

Kpome toro, ®aiin nporpaMMbl MOKET OBITh CO3/1aH HEMOCPEACTBEHHO B cpeae newLISP-tk,
6oee moaApoOHO CM. IIYHKT 6.

2.3 Padora B cpeae newLISP-GS.

B Windows ucnionusiemsiM (aitiom uaTepriperatopa sipisiercst newlisp.exe. Ilo ymonuanmuto
oH ycranaBnuBaetcs B karanor C:\Program Files\newlispGS. NurerpupoBatnHas cpena pa3padboTku
(aurn. integrated development environment, IDE) B newLISP-GS Bxirouaer rpadudeckuii
penaKTop, KOTOPbIH HamucaH HermocpeacTBeHHo Ha Jlucme (¢aitn newlisp-edit.Isp) u npu 3amycke
3arpyxaet guiserver.Isp — moxyne opranuszanuu uHTepdeiica ¢ guiserver.jar — cepeepHsiM Java-
NPUIIOKEHHEM JIJIsl TeHepanny rpaduueckux MoJb30BaTeIbCKUX HHTEP(deiicoB.

Jlnist BBI30Ba MHTETPUPOBAHHOM cpefbl Tpu ycTaHoBke B WINdOwsS co3maércst crieruanbHbIin
SIPJIBIK, B YKa3aHUHM HA 0OBEKT KOTOPOT'O MPOIKCAHO CIIEAYOLIee:

“C:\Program Files\newlispGS\guiserver.jar” 47011 newlisp-edit.Isp /local/newLISPsplash.png.

3neck 47011 — HOMep opTa, HCHOIB3yeMOoro guiserver.jar.

B coctaB uHTErpHpOBaHHOM CpeIbl BXOIUT PEIAKTOP C MOJACBETKOM Map CKOOOK U KITFOYEBBIX
CIIOB s3bIKa, a TaKXXe€ KOHCOJIb BBIBOAA C BO3MOYKHOCTBIO PAa0OThl B MHTEPAKTUBHOM DEXHME.
Bxopnsmue B coctaB moib30BaTeIbCKOT0 WHTEp(eiica KHOMKA UMEIOT BCILTBIBAIONIHNE MTOJICKA3KH.
[MTocpencTBoM Haxartus kHomku «Run editor contenty HaOpaHHBIN B peJaKTOpe TEKCT MPOTPaMMEI
3aITyCKaeTCsl TSl UCTIOJTHEHUST HHTEPIIPETATOPOM.

Wntepnperarop s3bika NEWLISP nanucan Ha «anctom» C, 4TO Jenaer u sI3bIK, U €ro cpeay
nepenocumbiMu Ha Windows, Linux, MacOS, OS/2. Bonee noapodHo 06 ycranoske NeWLISP-GS
B ornepannonHoi cucreme Ubuntu, co3nannoii Ha ocaoBe Debian GNU/Linux cm. m. 7.



3. ba3zoBble pynkuun Jlncna.

[IpumuTHBHBIC (TpocTeime) 6a30Bbie GYHKIMH 00PAOOTKH MOXKHO CPaBHUTH C OCHOBHBIMU
apu(pMeTUYECKUMU ACUCTBUSIMHU: OHH MPOCTHI U UX MaJIo.
Ha3nadenwue 3Tux (yHKIHMA COCTOUT B:
— PpacuJIeHEHUH S-BhIpaKCHUH ((PYHKIUH-CEIEKTOPHI);
— COCTaBJIeHWU S-BbIpakeHUH ((yHKIIUU-KOHCTPYKTOPHI);
— aHanu3 S-BeIpakeHUH ((HyHKIUHU-TIPETUKATHI).

3.1 Peanu3anus 6a3oBbix pyHkuuii B muLISP’e.

Tabmuua 1. [IpumutrBHBIE 6a30BbIE () YHKIIHH.

Hasnauenue. BbI130B. Pesynprar.
Cenekrop (CAR cnucox) S-BBIpaKCHHE
Cenekrop (CDR cnucox) CIIHCOK
KonctpykTop (CONS S-swipasicenue cnucox ) | Ciucok
ITpenukar (ATOM S-sbipasicenue) T, mu6o NIL
[Tpeukar (EQ amoml amom?2) T, mu6o NIL

3.1.1 ®ynkuusa CAR.
3HadyeHrneM (PYHKIUH SBISETCS TOJI0BA CIIUCKA-apTryMEHTA.
[Ipumepsr:

$ (CAR ‘(P Q R)) — pe3ynbrar P;

$ (CAR ‘(A B)) — pesyabrar A,

$ (CAR (DOG CAT)) — pesynbrar DOG;

$ (CAR ‘((A B) C)) — pesyabtart (A B);

$ (CAR (A B)) — pesynbrar He onpeneneH, T.K. (A B) paccmampusaemes kax ¢ynxyus!

3.1.2 ®ynkuusa CDR.
3HaueHueM (YHKIIMH SIBJISETCS XBOCT CIIUCKa-apryMEHTa.
[Ipumepsr:

$ (CDR ‘(P Q R)) — pesynbraTom 6yaer crimcok (Q R);
$ (CDR ¢(B)) — pe3ynbrar NIL.

B muLISP napsay c¢ mpoctedimmmu 06a3zoBeiMu  (yHKIMsMU-cenekTopamu CAR u CDR
orpezienieHbl 0oJee coKHble PYHKINHU, BBIIESIONINE T000M U3 IECATH MEPBIX AIEMEHTOB!
FIRST Beinensier nepsbiit asiement cnucka, SECOND — BTOpoit u T.1.

3.1.3 ®ynxkuus CONS.

Oynkius CONS umeer aBa aprymMeHTa. NEpPBbIM — S-BbIpaK€HHE, BTOPBIM apryMEHTOM
o0s13aTenbHO JOJDKeH ObITh cnucok. Hasznauenune ynkunu CONS — KOHCTpyHpOBaHUE HOBOTO
cnicka. HoBbIll criMcok moiydaeM myTeM J00aBlIeHUs] IEPBOTO apryMeHTa B KauecTBE T'OJIOBHI K
CIIMCKY-BTOPOMY apryMeEHTY.

JUis mosryueHus CIMCKa, COIEPIKalllero OJWH JJIEMEHT, HY)KHO B KauecTBE BTOPOTO CITMCKA
ykazatb mycroii crircok (nmu6o NIL, mubo sBHBIM 00pa3om 3a1aB () ).




[Tpumepsi:

$ (CONS ‘A ‘(B C)) — pesyabrarom Oymer crimcok (A B C);

$ (CONS “(FIRST SECOND) *(THIRD FOURTH FIFTH)) mact pesyasrar ((FIRST SECOND)
THIRD FOURTH FIFTH);

$ (CONS NIL NIL) — pesynbratom 6yaer cnimcok (NIL);

$ (CONS 12 NIL) — pe3ysabTaT ecTh 0HOAIEMEHTHBIH crrcok ( 12 );

$ (CONS ‘(A B C) NIL) — criucok ((A B C)).

3.1.4 Cea3b mexny pyaxkuusamu CAR, CDR, CONS.

Cnucok, pazaenennbiii ¢ momonibio CAR u CDR Ha rosoBy u XBOCT, MOKHO OOBEIUHUTH C
noMoIIpo GyHKIUU-KoHCTpykTopa CONS.

ITpumep.

$ (CAR ‘(FIRST SECOND THIRD)) — pe3yibratom 6yner FIRST,;

$ (CDR ‘(FIRST SECOND THIRD)) — pe3ynsTatom 0ynet crricok (SECOND THIRD);

$ (CONS (CAR “(FIRST SECOND THIRD)) (CDR ‘(FIRST SECOND THIRD))) — pe3yipTaTom
oynet ucxomusiii criicok (FIRST SECOND THIRD).

3.1.5 Ilpeaukatr ATOM.

ITpenuxat — sto noruyeckas pyukuus. K npumepy, npeaukar ATOM Bo3Bpaliaet 3HaueHne
T (axBuBanienT TRUE), eciu ero aprymenTom siBisiercst atoM u NIL(skBuBanent FALSE), nnaue.

[Tpumeps! ucniosnb3oBanuss ATOM:

$ (ATOM “X) — pesyabrar T, T.K. apryMEHT — aTOM;

$ (ATOM (1 2 3)) — pesynbrar NIL, apryMeHT — CIIUCOK;

$ (ATOM (CDR (1 2 3))) — pesyabrar NIL;

$ (ATOM (CAR ‘(A B C))) — pesynbrar T.

3.1.6 IIpennkar EQUAL.

ITpenuxar EQUAL npoBepsieT 5KBUBaJIEHTHOCTB JIFOOBIX S-BBIpaKEHUH.
IIpumepsr:

$ (EQUAL (3 3) ‘(4 3)) — pe3yabtat NIL, Tak Kak CIIUCKH HE COBIAIAIOT;
$ (EQUAL °Y Y) — pesynbrar T, IOCKOJIBKY aTOMBI COBITAIAIOT;

$ (EQL 5.0 5.0) — pe3ynbrar T.

3.1.7 Pacmpenne 6a30BbIX pynkuuii B muLISP’e.

Kpome 0azoBbix GyHkiuii B muLISP’e ectb 1enslit Habop BCTPOCHHBIX (PYHKIUH,
BBITIOJHSIOUINX MTPe0Opa3oBaHus S-BbIPaKEHUH U JOMOIHSIOMNX 0a30Bble (PYHKIINU.

3.1.7.1 Bao:xkennsie Bbi30BbI pynkuuii CAR u CDR.

[Tyrem ucnonbszoBanusi Gpynkuuii CAR nu CDR MOXHO BBLAETUTH 000N 3JIEMEHT CIIMCKA.
Hampumep, 1is BbIAEIIEHNS BTOPOTO 2JIEMEHTA BTOPOI'O MOACIUCKA HYKHO 3aIIUCaTh.
$ (CAR (CDR (CAR (CDR “((ABC) (DE) (FH)))

B muLISP ngns takumx xomOunammii CDR u CAR MOXHO HCTONB30BaTh 00jiee KOPOTKYIO
3aMuch B BUJIE OJTHOTO BBI30BA (DYHKIUU:



(C...R criucok ), T/ie BMECTO MHOTOTOYHS 3aMKchiBaeTcs HykHasi komOuHanust 0ykB A (CDR) u D
(CDR), Ho ne 60onee namu 6yke!
Hampumep, 3anucanHyto BbIIIE KOHCTPYKIIMIO MOXHO MPEICTABUTh CICTYIOIIUM 00pa3oMm:

(CADADR ‘((AB C) (DE) (FH)))

JList BBIIETICHUS M3 CIIHCKA AIeMEHTOB ¢ 1-ro mo 10-i BKIFOUYUTEIIEHO MOXHO UCIOJIb30BaTh
cnenuansubie ¢ynknuun MULISP: FIRST, SECOND, THIRD, FOURTH, FIFTH, SEVENTH,
EIGHTH, NINTH, TENTH. Bce 3tu ¢pyHKIMN UMEIOT OJTUH apTyMEHT-CITHCOK.

bonee Toro, B muLISP ects emie nBe pyHKINHU, BEIACISIONINE JIEMEHT U3 CITHCKA!

— (NTH n crmucok) — BeiiensieT N-i (kauunas ¢ Hyas) SAEMEHT U3 CIIHUCKA-BTOPOrO apryMeHTa
¢bynkuuu NTH;
— (LAST cnucok) — Bo3BpaIiaeT CucoK U3 OJHOrO MOCIEAHET0 3JIEMEHTA CIIUCKa-apTryMEHTa.

ITpumeps! ucniosnb3oBanust LAST u NTH:

$ (NTH 4 ‘(F D C C F H)) — Beiensiercst anement F, T.K. HOMepa 3JIEMEHTOB HAYMHACTCS C HYJIS,
$ (LAST ‘(A B C D E F)) — Beiaemnsiercst criucok (F).

3.1.7.2 lonoiHUTE IbHBIE NPEAUKATHI CPABHEHUS APT'YMEHTOB.
3.1.7.2.1 llpeaukar EQ.

[Ipenukar EQ cpaBHuBaeT nBa aToma, U IpUHUMAET 3Ha4eHUE T, €Clu aTOMbI UACHTUYHBI U
NIL B npotuBHOM citydae. EQ cpaBHUBaeT TOJIbKO aTOMbI U KOHCTaHThI T, NIL.

[Tpumepsr:

$ (EQ X “Y) — arombl HeaKBHBAJICHTHBI, pe3ynbTar — NIL;
$ (EQ () NIL) — pesynprar T;

$ (EQT (ATOM ‘CAT)) — pe3yabrar T.

3.1.7.2.2 Ilpeaukar « = ».

[Ipeaukar «=» npuMeHsieTCs 711 CPAaBHEHUSI YUCEIl pa3InyHbIX TUNOB. [Ipequkar npuHumaer
3HaueHue T, eciv 3HAUEHKE YHCEII COBIIAJIAIOT BHE 3aBUCHUMOCTH OT THITa, nHade — NIL.

[Ipumepsr:

$ (= 3 3) — pesynbrar T;
$ (=37) - pesymnbrar NIL.

3.1.7.2.3. IlIpequkatr NUMBERP.

[Tpenukar NUMBERP nmeer onuH aprymMeHT, KOTOPBIN sBisieTcs S-BelpaxkeHueM. [Ipennkar
pUHUMAET 3HaueHue T, ecliu apryMeHT ABiseTcs Yuciiom Jirodoro tumna, u NIL — B mobom npyrom
ciryyae.

IIpumepsr:

$ (NUMBERP 3.066) — pe3ynbrar T,
$ (NUMBERP T) — pesyasrar NIL T.k. T — He gucIo.

3.1.7.2.4. llpenuxar NULL.

NULL umeeT oIMH apryMeHT-CIMCOK, €CiIM  cIUCcOoK ImycToi, To NULL nmpuauMaer 3HaueHue
T, nunaue NIL.



3.1.7.2.5. ®ynkuus LIST.

Orta QyHKIUS MOXKET MMETh JF000€ KOIWYECTBO apryMeHTOB, 5Ta (yHKuus (Gopmupyer
CIIMCOK M3 apTyMEHTOB.

[Ipumepsi:

$ (LIST ‘1 <2) — pesyabrar (1 2);
$ (LIST ‘A ‘B “C ‘D (+ 3 4)) — pesymsrar (A B C D 7).

3.2 OcobenHocTH peaausanuu 6a3oBbix pynkuuii B NnewL ISP.

Ta6muua 2. CootBercTBue 6a30BbIX (hyHKIMIA B NEWLISP 6a30BbiM Gynkumsm muLISP’a.

muLISP newLISP
car first
cdr rest
cons cons
atom atom?
equal =

Tabnuma 3. Peanuzanus pacumpenus 6a3oBeix ¢ynkiuii muLISP’a B newLISP.

muLISP newLISP
nth nth
last last*
null null?
list list

4. O0bsiBiIeHMe QYHKIUIA.

B (yHKuMOHaNBHBIX S3bIKaX NPOTPAMMHMPOBAHMS Pa3INYaOT ONHCAHUS UMEHOBAHHBIX U
HEMMEHOBaHHbIX (QyHKIMHA. {711 onrcaHusi HEMMEHOBAaHHBIX QYyHKIMI B JIncre ncnomiab3yroTes ABe
koHcTpykimi: LAMBDA 1 NLAMBDAZ
4.1 HeumeHoBaHHbIEe PYHKLIMH.

HenmenoBanHble (yHKIIMHM UCIIONIB3YIOTCS AJIs BBIIOJIHEHUS] OAHOKPATHBIX MpeoOpa3oBaHU
WIM BBIYMCIICHUM, TaKue NEHUCTBUS HOCAT JIOKAJIbHBIA XapaKTEP W MCIOJIB3YIOTCA TOJBKO OJHOMU
¢byuknueil. Hambonee wacto HenMMeHOBaHHbIE (YHKIUU MCIONB3YIOTCS B (yHKIMOHAIaxX H
MakKpocax.

4.1.1 Onucanne HeuMeHOBaHHBIX pyHkumii B muLISP’e.

Jns onucaHus HeMMeHOBaHHBIX ¢yHKuuid B muLISP’e ucnons3yrorcs lambda-BhI30BBI,
HMMEIOIINE CIIECTYIOIIMNI BUT:

((lambda (<cnucox popmanvuvix napamempos>)

1 B newLISP ¢ynkums last Bo3Bpaiaer nmocietHuil 3J1€MEHT CITUCKa-apryMeHTa
2 B ormmune or LAMBDA NLAMBDA He BbrumciseT (akTHYeCKHUX NapaMeTpoB M NPUMEHSETCS HE BO BCEX
peanuzanusx si3pika Jlucm.



< meno ¢hynxkyuu>)
< CNUCOK (hakmuueckux napamempos> )

[Tpumep.
Hus ¢pyaxauu f1(X,Y), koTOopast Bo3BpalllaeT B KauecTBE pe3yibTara Y B clydae aTOMapHOro X U

crucok ‘(X,Y) — B IPOTHBHOM ciiydae, mpumepomM lambda-Bei30Ba MOKET IMOCTYKHUTh:

((lambda (x y)
((atom (car x)) y)
(cons x y))
(car'((f) g h)) ‘(rty))

4.1.2 Onucanue HeMMeHOBaHHBIX (pyHKIMI B newLISP.

B 00mux dveprax CHHTAKCHUC ONMHMCAHUS HEMMEHOBaHHBIX (yHkmuit B NEWLISP cxoxen c
OMHMCAaHUEM aHAJIOTHYHBIX KOHCTPYKIMHA B MULISP’e. OcHOBHOE OTIM4YME KacaeTcs OMHCAHUS
(GYHKIMA B 1IEJIOM W 3aKII0YaeTCs B 003aTEIbHOCTH OOBSIBICHUS YIPABISIOMUX CTPYKTYp if m
cond B ciIy4yae Hamu4Ms Pa3BETBICHUI B CTPYKTYpe MpeoOpa3oBaHusl (BEIYUCICHUS).

Tak, lambda-Bei308 13 nmpumepa B 1. 4.1.1 OyA€T BBITJISLACTD CICAYIONM 00pa3oM:

((lambda (x y) (if (atom? (first x)) y) (cons x y)) (first <((f) g h)) ‘(rty))

4.2. Onncanue HMEHOBAHHBIX GyHKIM.
4.2.1 Onucanue HMeHOBaHHBIX pyHKHuUE B MULISP’e.
Jlis 0OBbsIBIIEHUS] MMEHOBAHHBIX (DYHKIIUI MCIIOIB3YIOTCS KOHCTPYKLIUU:

(DEFUN <ums ¢pynryuu> (cnucox popmanvivix napamempos)
<lambda-Bb130B> )

(DEFUN <umst GyHKIME> (Cnucok ¢popmanvbhbix napamempos)
<meno Gpynxyuu>)

DEFUN - cnyxe6noe cnoBo (aurn. DEfine FUNction — onpenenenue ¢yHkimm), koTopoe
00s13aTebHO JOJDKHO HAuMWHATh onucaHue ¢QyHkuuu. WMs (yHKOUM MOXET OBITh JHOOBIM
CHUMBOJIbHBIM aTOMOM, PEKOMEHJyeTCsl JlaBaThb TaKhe HMMEHa (QYHKUIUSAM, KOTOPbIE OTpPaKaroT
CMBICIIOBOE cojiepkaHue (QyHKIuU. Crnucok (opMalbHBIX TapaMeTpoB MPEACTABISIET COOOM
CIHMCOK CUMBOJIBHBIX aTOMOB, 3alIUCAHHBIX Yepe3 mpoben. Tum nmapameTpoB He ykas3biBaeTcs. Teino
(GYHKIIUM MOKET CO/IepKaTh JINOO BETBICHUS, TMOO MPEACTaBIATh COOON CYNEepIIO3ULINIO BEI30BOB
byHKIHi.

Pesynbrat, momy4eHHBIH TPH BBITOIHEHUH (DYHKIIHA, CBI3bIBACTCS C UMEHEM ()yHKIIHH.

Jis mpuMmepa pacCMOTpUM OINKCAaHWE W BBI3OB (YHKIMH, KOTOpas M3 CIUCKA BBIJEISAET
BTOPOU U YETBEPTHIN DJIEMEHTHI M KOHCTPYHPYET U3 HUX CITUCOK.

3amauyy KOHCTPYMPOBAaHUS HOBOIO CIHMCKa U3 DJJIEMEHTOB CTapoOro MOXKHO PEIIUTh
pa3NMYHBIME crioco0amMu, ucronb3ys 6azoBeie GyHkmrn CONS, CDR, CAR u ¢ynkmun muLISP’a
u3 pacumpennoro Habopa: SECOND, FOURTH, LIST u t.1m.

Onucanne (QyHKIMHM HEMOCPEJACTBEHHO B WHTEPIpETaTope OyIEeT BHITISIETH CIETYIONTIM
obpa3om:

$ (DEFUN SFLIST (LST) (CONS (SECOND LST) (CONS (FOURTH LST) NIL)))



[Tpu ucnonb3oBanuu lambda-BeI30Ba onucaHre UMEET BUIL:

$ (DEFUN SFL (LST)
((lambda (X Y)
(CONS X (CONS Y NIL)))
(SECOND LST)(FOURTH LST)))

Ota ke QYHKIHMSI MOXKET OBITh ONKCaHa ¢ UCIOJIb30BaHueM Apyrux ¢pynkiuii muLISP: LIST,
CADR, CADDDR:

$ (DEFUN SFILST1 (LST)
(LIST (CADR LST)(CADDDR LST)))

4.2.2 Onucanne NMeHOBAHHBIX (pyHKIMIT B newLISP.
B 00mmx geprax CHHTaKCHC UMEHOBAaHHON (DYHKIIMU UMEET CIETYIOLINI BUI:
(define (<ums @pynxyuu> <cnucox gopmanvhvix napamempos>) <meno QyHKyuu>)

Tax, onrcanue 1 BbI30B (PYHKIIUU U3 IpuMepa B 11.4.2.1 MOKHO 3a1aTh CIEAYIOLIUM 00pa3oM:

(define (sfl Ist) ((lambda (X Y) (cons X (cons Y <()))) (nth 1 Ist) (nth 3 Ist)))

S. Bb130B pyHKUMH.
Bb130B yHKIIMY 3aMTUCBIBACTCS CIEIYIOMIUM 00pa3oM:
(ums pynrxyuu <cnucok paxmuueckux napamempos™)

Hanpumep, Bb130oB pynkiun SFLIST:
$ (SFLIST ‘(DOG CAT COW PIG))
naet B kayecTBe pe3yibrara cnucok (CAT PIG).

6. PaGoTa ¢ pe1akTOpoOM M 0COOEHHOCTH HANIUCAHNS M OTJIAJKU MPOTPAMMBI
B cpeae newLISP-tk.

OcHOBbBIBaeTCS Ha MOHSATUM KOHTEKCTa WJIM MPOCTPAHCTBA MMEH. KOHTEKCT COOTBETCTBYET
CIIMCKY CUMBOJIOB, C KOTOPBIMM Ul 3aJJaHHOT'O Kpyra 3aJad CBSI3bIBAETCS 3HAUYEHUE, ONPEIEICHHE
GyHKIUM U Opyrue cBoiicTBa. JlaHHBIN CIHMCOK HA3bIBAETCS TaK)Ke CHUCKOM 00bekToB. [Ipuuem B
IporpamMMe B pa3HbIX CIIUCKAaX OOBEKTOB MOTYT COJEPKAThCSA CUMBOJIBI C OJJMHAKOBBIMU UMEHAMH,
HO MMeEIoIIKe pa3Hble 3HaueHus. [IpuMepsl: MeTo1bl CO CXOAHBIM (YHKIIMOHAJIBLHBIM Ha3HAYEHUEM,
peanu3arysi KOTOPBIX 3aBUCUT OT OOBEKTA.

[TocnenoBarenbHOCTh AEUCTBUM 1O CO3JAHUIO TPOTrpaMMbl HEMOCPEACTBEHHO B Cpele
HUHTEPIIPETATOPA COCTOUT B CIIEAYIOLIEM:

1)  3amycTuThs HHTETpUpOBaHHYIO cpeay newLISP-tk.

2)  3amycTHTh peAaKkTop, JJIs 4ero B TJIaBHOM MEHIO MHTETPUPOBAHHOM cpejibl BhiOpaTh Edit.

3) B rnaBHoM meHro penakropa (puc. 1) Beiopars File | Create Context.

4) B nosBUBIIEMCS OKHE BBECTH UMsI KOHTEKCTa, Hanpumep, My _labl. MiMs HOBOro KOHTEKcTa
TIPY 3TOM JIOJDKHO TIOSIBUTHCS B JIEBOM BEpXHEM OKHe, pHc. 1.

5) HaOpath onucanue GyHKIMH B OKHE PeIaKTHUPOBaHuUs (IIpaBoe Ha puc. 1).

6) B rmaBHOM MeHI0 pemakTopa BeiOpath Evaluate. ITpu koppekTHOCTH CHHTaKcHca HaOpaHHOM
GYHKIMHM €€ MMsl TOJDKHO IMOSIBUTHCS B JIGBOM HIDKHEM OkHe (puc. 1), KOTOpOE COAEPIKHT
CIIMCOK ONMCAHHBIX MOJIb30BaTEIeM (QYHKIMI B TEKYILEM KOHTEKCTE.



7)  TloBropsaTh Imarm 5—6 10 TeX IMOp, MOKa HE OyAeT BBEICHO OMHCAHHWE BceX (GYHKIMH
MIPOrPaMMBI.

8) B rnaBHOM MeHI0 pexaktopa BeiOpath File | Save Context As. B nosiBuBIiemcst OkHe BBIOpaTh
TUPEKTOPHIO U UM (haiia sl COXpaHEHUSI.

9) Jlns 3anycka (yHKIUE TporpaMMbl HEOOXOJMMO B OKHE pPEIAKTUPOBAHHWS HaOpaTh B
COOTBETCTBUM C MpHUHATHIM B Jlucre cuHTakcucoM UM (QYHKIMH C  (AKTUYECKUMU
napameTrpamu 1 BbiOpaTh EvaluatePrint B rmaBHOM MeHro peakTopa. Pe3ynbraT BeIUMCICHHS
OymeT 0ToOpaXkaThCsl B OKHE HHTErpUPOBaHHOM cpeabl new LISP-tk.

10) BsridTu u3 penakropa, BIOpaB B ero rinaBHom Merro File | Exit Editor.

[ my_lab1:my_fun Q@@

File MNew Evaluate EwvaluatePrint Delete Options

BED 0 =& &

MAIN (define (my_fun x y)
SYS (if (atom? (first x))
my_lab1 'Y

{cons X y))
sfl

Puc. 1. Penaktop unTerpupoBannoii cpeibl NewLISP-tk
7. Ocobennoctu ycranoBku NEWLISP B onepaunonnoii cucreme Ubuntu.

Kak mpaBuio, pa3paboTurKu MPOrpaMM, OpueHTHpPOoBaHHBIX Ha Ubuntu, pekomeHIyroT nx
YCTaHABIMBATh HEMOCPEICTBEHHO M3 PEMO3UTOPHEB. YCTAHOBKA OCYILIECTBISICTCS C IMOMOIIBIO
ocoboit porpammel dpkg — makerHoro menemkepa st Debian-cucrem, kK KOTOpBIM OTHOCHTCS U
Ubuntu. 3amyck 3T0it mporpammsl ocytectBisiercs: u3 Tepmunana (Ctrl+Alt+t) komanoii:

sudo dpkg —i <ums_deb-naxema_npocpammer>.deb

IMpumep (st newLISP-GS Bepcuu 10.6.2, 64-6utHas, 20.01.2015 r.):
sudo dpkg —i newlisp_10.6.2-1_amd64.deb

Jlnst cipaBku: SUO — yTHIIHMTA, KOTOpash MPEIOCTAaBISICT NMPUBUIIETHH CYMEPIIOIb30BaTEls,
Ha3bIBaEMOTO [00f, [y BBITIOJHEHHUS OMNEpanyii aJIMUHUCTPATOpa CHCTEMBI, B YacTHOCTH,
YCTaHOBKH ITPOTPAMM.

B ciydae orcyTcTBHSI B peno3uTopuu pa3zpaboTyrKa TpeOyeMoro makera Ju00 €ro BEepCuH,
HampuMep, Toja 3aaaHHyro paspsaHocts Ubuntu (ma xommbroTepe ycraHoBieHa 32-OuTHas
cHcTeMa, a MakeT pacCuuTaH Ha 64-OMTHYI0), IPOM3BOIUTCS yCTaHOBKa U3 Oeb-makera, KoTOpBIi
3arpykaercs Ha KECTKUH TUCK KOMIBIOTEpa JHOO0 ChEMHBIA HOCHTENb OTJCIBHO U3 CTOPOHHETO
peno3utopusi. OUeBUIHBIH MHUHYC TAKOTO TMOAXO0Ja — MeHe/pkep oOHomieHuit Ubuntu me Oymer
OTCIIC)KUBATh TOSIBIICHHME HOBBIX BEPCHIl YCTaHOBICHHOW M3 TIakeTa mporpammsel. Jlanee
paccMOTpPUM BapwaHT Takoi ycraHoBku st NEWLISP Bepcum 10.3.4-1 (32 Outa). B manHOM
npuMepe ycraHoBka ocymectsisiercss u3  deb-makera newlisp_10.3.4-1_i386.deb, xoropsrit
MIPEBAPUTEILHO 3arPy:KaeTCs U3 PETTO3UTOPHS IO aIPECY:

http://dpkg.reactor-core.org/ubuntu/dists/natty/universe/binary-i386/newlisp_10.3.4-1 i386.deb



IMocne 3arpy3ku deb-makera W3 permo3WTOPHs OCYIIECTBISIETCSA €ro YCTAaHOBKA C IMTOMOIIBIO
BBIIICYTOMSHYTO# mporpammbl dpkg.

sudo dpkg —i <mymws_x_naxemy>Inewlisp_10.3.4-1_i386.deb,
€ yTh K IMAKETY MPOIKCHIBAETCS COMIIACHO NPUHATOMY B LINUX cHHTaKcHCy, HalpUMep:
/media/shi/Sys_vol2/Install/newlisp,

COOTBETCTBEHHO, NEWIiSP 31ech — AUPEKTOPHS, B KOTOPOil HEMOCPEACTBEHHO HAXOAUTCS makeT, Shi
— JIMPEKTOPHsI ¢ MMEHEM II0JIb30BaTels, Kylda CMOHTHPOBAHO 3allOMUHAOIIEE YCTPOHCTBO (B
JaHHOM CJIy4ae — TOM ¢ MeTKoi SyS_VOl2, oTBeuaromuii olHOMY U3 pa3zesioB KECTKOTO JHCKA).

Hcnonmusiemsrii ¢aitn uatepnperaropa (Newlisp-10.3.4) u cuMBobHAS CCBUTKA HA HETO OYAyT
pasmemnensl B aupekropuu /usr/bin. ®daiinel, oTHOCsIIMEcS K peaaH3allid HWHTErPUPOBAHHOI
Cpejibl, pa3MECTATCS B CO3JJaHHOM mpu 3ToM aupekropuu /usr/share/newlisp-10.3.4.

ITocne ycranoBku deb-makera wuHTEpmperarop u HHTErpupoBaHHass cpega NewLISP
CTaHOBSITCS JIOCTYIHBIMH JUISI MCIIOJIb30BaHMs. VHTEpIpeTaTop MOXHO BbI3BaTh M3 TEPMHHAJA,
BBe/Is komaHay Newlisp. PabGoTa ¢ MHTEpHpeTaTopoM B PEKUME KOMAHIHON CTPOKH aHAJIOTHYHA
peanusoannoit B Windows-sepcun. Taxke U3 TepMHHAIa MOKHO BbI3BaTh M MHTETPHUPOBAHHYIO
cpeny, BBens koMmarxy newlisp_edit.

i co3manms 3HaYKa 3arycka WHTErpupoBaHHOUW cpenbl NEWLISP-GS, pasmemaemoro nHa
nanenu Unity, Hy)HO co3aath (aiin sipyibika, UMerommuil pacimpenue .desktop, B koropom OyayT
yKa3aHbl BCE MapaMeTphl 3alycKka W OTOOpPaKCHHS MPUIOKEHHUS. PEKOMEHIyeMblii BapHaHT
pa3meriieHust (aiiia spibika — JOMAIIHsIs Manka moys3osaress (1.e. /home/<ums_nonvzoeamens>),
rae B aupekropun ¢ mMeHem OOmienoctynubie (Share) cosmaéres mommupexTopust applications
(ecru oHa TaMm He ObLIa co3/1aHa paHee), B KOTOPOM U pa3MeniaeTcsi yka3aHHbli (aiin. [IpumepHsbIii
mucTuHr ¢aina spibika ais NeWLISP-GS npusenén na puc. 2. B mannom npumepe ¢aiin Obit
nassan newlisp_edit.desktop 1 momeméH B xupexropuro /home/shi/O6menocrynusie/applications”.

[Desktop Entry]

Version=1.0)

Name=newLISP-GS

Comment=double buffering supported
GenericMame=Development tool
Keywords=newlisp-edit;newlisp;lisp:GS;
Exec=newlisp-edit

Terminal=false

Type=Application
Icon=fusr/share/newlisp-10.3 4/newLISP128.png
Path=

Categories=

NoDisplay=false

Puc. 2. JTuctunr daiiza newlisp_edit.desktop

[Tpu wanucanuum desktop-gaiina oOs3arenbHBIMU sIBISIFOTCS  cTpokr Name  (Ha3BaHue
NPUIOXKCHHS, WCIONb3yeMoe Juis oToOpakeHuss Ha madmenn Unity) uw Exec (myts K
NPUIIOKEHHIO/3aITyCK MPUIIoKeHHsT). OCTalnbHbIe CTPOKU JOMYCKAETCSl OCTABIISATh MMYCTHIMHU. 371ECh,
TEM HEe MeHee, CIeIyeT OTMETHTh CTpoKy Keywords, rie 3aiarTcs Te ClioBa, M0 KOTOPBIM Oyaer
OCYIIECTBIISAITHCS TIOUCK spIibika B [1aBHOM MeHro Ubuntu.

[Ipennocnennuii mar: ucrnonb3ys (HaiaoBbIi MEHEIKED, HY)KHO MEPENTH B TUPEKTOPHUIO

~/ O6menocrymnusie / applications,

IJIe MPaBOM KHOIKOW «MBIIIM» HaXaTh HA MUKTOTPAMMY CO3IaHHOTO SIPJIBIKA, a B MOSBUBIIEMCS
MeH0 BbIOpaTh myHKT Properties (CeoticTBa). [lasee oTkpbiBaeTcsi OKHO (pHC. 3, @), B KOTOPOM BO
BKIagke Permissions HeoOxoaumo ycraHoBuUTH (uiaxkok psgom ¢ «Allow executing file as
programy, 4To0bl MUKTOrpaMMa U3MEHWIIACh Ha CTaHaapTHY0 s NeWLISP-GS (puc. 3, 6).

® B Linux momyckaetcs 6onee kopoTKas 3amuck: ~/O6menoctynusie/applications



o newLISP-GS Properties

Basic Permissions

owner:

Access: Read and write v
Group: shi v

Access: Read-only v
Others

Access: Read-only v

Execute: Allow executing file as program

Help Close

a

) newLISP-GS Properties

Basic | Permissions

w Name: . newLISP-G

——  Description: .Developmenttool

Command: newlisp-edit

Comment: | double buffering supported

Type: cdain HacTpoek pabouvero ctona (application/x-des...
Size: 277 bytes

Location: [home/shi/OBwepnocTynHbie/applications

Accessed: BT., cenT. 12015 14:37:08
Modified: C6.,aBr. 29 2015 17:21:45

Help Close

o
Puc. 3. Okno cBoiicts mist newlisp_edit.desktop

Co3IaHHbII 3HAYOK TeHepbh MOXKET OBITh MEPEMEIIEH «MBIIIBIY» Ha OOKOBYIO maHenb Unity.
8. 3ananue Ha 1a0opaTopHyI0 padoTy.

8.1. O3HaKOMHTBCS C OMHMCAaHUEM Ja00OpaTOPHOIl paboTHI.

8.2. BBINOIHUTE IPUMEPHI.

8.3. BhINosHUTE CBOI BapHaHT 3aJaHus, BapUaHT BbIJAeT MpENojaBaTelb. 3a/laHUe BbINOIHUTh
Pa3IMYHBIMH crIoco0aMu, MPUMEHSS MpocTeiiue U GyHKINUN U3 paclIMpeHns 0a30BbIX (QYyHKIUI

MuLISP (newLISP).
3aoanue 1.

Onucarh HEMMEHOBAHHYIO (DYHKIUIO JUISI OOBbEIUHEHHs TOJIOB TPEX CIHCKOB B OJIMH CIIHCOK,
HUCXOJHBIC JaHHBIC B3STh U3 maoauyst 4.

3aoanue 2.

Onucarh UMEHOBAHHYIO (YHKIMIO JJIs CO3JaHUS HOBOTO CITMCKAa M3 DJEMEHTOB HECKOIBKHX
HWCXOJHBIX CIMCKOB. B KauecTBe MCXOMHBIX CIHCKOB MCIOJIb30BAaTh CIUCKU mabauyst 4. Homepa
SJICMCHTOB CITHCKOB B34Th B mabauuye 5.



Tabmuia 4. UcxoaHble CIIUCKU.

Bapuanr HcxonHble ClIMCKU
1 2 3
1 (Yul (G1 G2 G3) (KK LL MM JJJ)
2 (G55 G66 G777) OFG)I (NILTDJ (1))
3 ((P)V (HIK)) (R YU (H KJKL) (U1l OO LL PP (3 4

5)

4 (T (U U1 U2) (U4 U6 U8)) (46(7809) (78 89 90 67 45)

5 (9 (() 8 88 888)) (H (J K L) (UIN)) (CB(NM ) (T Y L))

6 (TYDEF(NLKMLM)JL) |(+23) (*(+ 6 8) (— 70 8))

7 (TYPE PRINT DEL) (H (HJ0) (UJN)) (READ SAVE LOAD
(TXT))

8 (GOAL FUNCTOR CLAUSE | (25 (54 6) 8) (L (K (KT)U))

(DATA BASE))

9 (DOG (CAT) FOX () (RET GET PUT OUT IN) | (MOV ADD (MUL
DEV))

10 (FIR SED (123) (5) () (HIUK(LMN)(DE | (45(67)

L))

11 (PRIM SD FLAG () (GHG)) (156 98 52) (T234Y H)

12 (HG (UJ) (TR) 21 (+45) (TYPE CHAR REAL
(HG))

13 (REM FFG HHJ (H) J G D) (23456 78 (7 8)) (UN Y LOOP)

14 (T (HJ (JH KL)) K) (67 54 (8 9 0)(4 6)) (KF G H)

15 (3(345Y U)((TY)) (GH(678)89076) (GT7YH)U)

16 (ZXCSADF) ((R)(30)(3) 23)) (UI896543(123))

17 (VBNJH) (Y U)(H JK) (8) 78) (dfFGHIK L (0 09))

18 (DFGHJK) (123456 (45)4) (ERRTTY5665)

19 (HG(23)87 (TR) (2 1(+ 45)) (TY PE CH AR RE AL
(HG))

20 (RMFGHJ(JGD)) (23456 (7 8)) (UNYLOOP)

21 (THIJHK L (K) (6754 (890)(46)) (K2TFG H)

22 (3345Y U) (G(68)8976) (G)T()7YHU)

23 (Z2ADF) ((R) (30) 3 4 23) (UI896543(123))

24 (VBNJH) (YU IH (JK) (8) 78) (dfFK L (0009))

25 (DF GH JK) (1256 (45) 4) (ERRTTY 56 65)




Ta6mmma 5. Homepa snemMeHToB.

Bapuant Cnucok 1 Cnucok 2 Cnucok 3
1 2 2 3
2 3 2 6
3 1 3 6
4 2 3 4
5) 2 3 3
6 6 2 2
7 3 2 3
8 4 3 2
9 3 4 3
10 4 4 3
11 5 3 2
12 3 3 3
13 4 4 2
14 2 3 3
15 2 3 2
16 5 4 7
17 3 4 6
18 5 3 2
19 3 3 3
20 4 6 2
21 2 6 3
22 2 3 2
23 5 4 7
24 3 4 6
25 6 6 6
3aoanue 3.

Onucarb UMEHOBaHHYIO (DYHKIIMIO B COOTBETCTBUHU C BAPUAHTOM HHIUBUAYATHHOTO 33JaHUS B
Ta0mnure 6.




Tao0mnua 6.

BapuaHThl ”HIUBHIYAIBHOTO 33 JaHUSI.

Bapuanr.

3agauda.

1.

Ectb nBa cnucka. Ecnu mepBblii 3€MEHT CIIMCKAa €CTh HaTypalbHOE YHCIO, TO
BO3BPATUTh BTOPOW CIHMCOK, HHAYE BO3BPATUTH CHHUCOK W3 TOJOBBI BTOPOrO M XBOCTA
MIEPBOTO.

Hanucare ¢QyHKIMIO ,KOTOpas BO3BpallaeT KBaJpaTHBI KOPEHb U3 apryMEHTa, €CIH
apryMEHT SIBJII€TCS YUCIIOM, ITOCIIEIHUI 3JIEMEHT apryMeHTa-CIICKa, €CId apryMeHT —
CIIMCOK, apTyMEHT — HHAue.

Ectb nsate yncen. Hamucats QyHKIUIO , GOPMUPYIOLTYIO CHUCOK U3 MAaKCUMAIIBHOTO U
MHUHHUMAQJIBHOTO 0 MOJAYJI0 YHUCEN, €CIM MUHMMAJIbHOE€ W MaKCHMAaJIbHOE 4YHCla —
1eNble, cpeiHee apuMeTHuecKkoe MUHUMAJILHOTO U MAaKCUMAaJIbHOTO YHCEeIl — MHAYe.

Hamucate ¢yHKIMIO, KOTOpast IS apryMEHTa-4uclia MPOBEPSET, SBISACTCS U OHO
CTEIIEHLIO JTBOMKH.

Hanwucare QyHkiuio, koTopas ans 3anaHHbix koopauHat X1,Y1 u X2,Y2 Bo3Bpamaer
paccTosHue Mexay HUMU. KoopIMHAThl MOT'YyT MMETh OTPHULIATENIbHOE 3HAUYEHHE.

Hanucate QyHKIMIO, KOTOpas IO 3aJaHHOMY BEIIECTBEHHOMY 4YHUCIY (GOpMHpYET
CIIMCOK M3 TpeX 2JeMEHTOB. IIepBblil 271EMEHT — 3HaK 4YuClla, BTOPOW — MOJyJIb YHCIIa,
TpeTuii — OmKaiiiee K HeMy 11eJI0€ YUCIIO.

Hanmcare ¢yHKnuio, kotopas Ui TpeX apryMEHTOB-UYHCEN MPOBEPSIET, SIBIISCTCS JIH
TPETbE YUCIIO PE3YyJIbTATOM BO3BEIACHUS B CTENEHb IIEPBOTO YHCIA C IIOKA3aTElIEM,
PpaBHBIM BTOPOMY YHCILY.

Ectb crmucok. Haitu CYMMY NEPBOI'O, TPETHEro U CCAbBMOI'O 3JICMCHTOB CIIMCKA, €CJIA
YKa3aHHBIC 3JICMCHTHI — YK CJia, BOSBPATHUTDH HOCJICI[HI/IfI OJICMCHT CIITMCKa — MHAa4C.

Hanucatn (bYHKI_II/IIO BBIYUCJICHUSA JUCKPUMHWHAHTA KBAIPATHOI'O YPABHCHUSI.

10.

Hanmcare QyHKIMIo, KOTOpast il apryMeHTa-ciucka (OpMHUPYET CIIHCOK-PE3yJbTaT
[0 TpaBWIy: €CIM NEpBbIA U IOCIEIHUN 3JIEMEHTHI CIIHUCKa-apryMeHTa — 4YETHBIE
MIOJIO’KUTENbHBIE 1IE€JIbIE€ YNCIIA, TO BKIOYUTh B CIIMCOK-PE3YJbTAT MEPBBIM 3JIEMEHTOM
— KBaJpaT MOCJIEAHEr0 3JEMEHTa UCXOAHOTO CHHMCKA, BTOPHIM — YETBEPTYIO CTENEHb
NEPBOro; B IPOTHUBHOM ciiyyae c(OpMUPOBATh CIHMCOK M3 IEPBOTO M IOCIEIHEr0o
AJIEMEHTOB.

11.

Hammcars gyHkiuto, Kotopasi s apryMeHTa-Criucka (OpMUPYET CIHCOK-PE3yabTaT
M0 MPAaBUIIY: €CIIM NEPBBIM U NMOCIEIHUN 3JIEMEHThl CHUCKAa-apryMEHTa — CUMBOJIbI, TO
chopMHpOBaTh CIHUCOK U3 MEPBOTO U IOCIETHEr0 3JEMEHTOB, B MPOTUBHOM Cilydae
BO3BPATUTh UCXOAHBIN CIIUCOK, U3 KOTOPOTO YJaJ€H BTOPOU JJIEMEHT.

12.

Ectb nBa cniucka. Hanucars QpyHKIMIO (OPMUPYIOLIYIO CIIUCOK M3 TPEX MOJCIUCKOB.
IlepBbIil MOACIHUCOK COACPIKUT TOJIOBY IEPBOrO CIHCKA U TPETUH DJIEMEHT BTOPOTO.
BTopoil noacnucok CoepKUT BTOPOH 3JIEMEHT BTOPOTO CIUCKA U MOCIEIHUN dJIEMEHT
IEPBOTO.

13.

Ecte crnmcku, k mpumepy, ‘(1 2 3 4 5) ‘(7 6 5 7 ). Ecnmu npousBesieHue MepBBIX
DIIEMEHTOB HMCXOJHBIX CIHCKOB €CTh IIOJIOXKHTEIBFHOE YHUCIO, TO OOBEIUHUTH B
PE3YIBTUPYIOUIMK CIUCOK TIOCIEIHUE DIIEMEHTHl. B NMPOTHBHOM cilydae MOCTPOHTH
CIMCOK M3 TIOCIIETHETO AJIEMEHTA EPBOT0 CIIUCKA U XBOCTA BTOPOTO.

14.

Ectp TpU YHUCJIA. HOCTpOI/ITL CIIMCOK H3 KY6OB OTUX YHCCJI, €CJIKM BCC TpHU YHUCIIA —
HCYCTHBIC, BO3BPATUTHE CYMMY YMCECIT — MHAYC.

15.

Ectp cnmcok m HekoTopblii 00BbekT. Hammcarh (yHKIMIO, BO3BpAIArOIly0 HOBBIN
CIIUCOK, B KOTOPOM OOBEKT 3aMEIaeT MEePBbIi AIEMEHT CIIUCKA, €CIH TEPBbIN AIEMEHT
CIHCKa U OOBEKT SIBIISIFOTCS aTOMaMHM, IOCIETHUM JIEMEHT CIUCKa — HHAyYe.

16.

Jan cnucok uucen. Hanucars (yHKIMIO, BO3BPAIIAIOIIYIO B CIIy4ae MEepBOro YETHOTO
AJIEMEHTA UCXOAHBINA CIHMCOK, B KOTOPOM IIEPBBIE TPHU YHUCJIa BO3BEIEHBI B KBaJparT,
MHa4e — UCXOJIHBIM CIIHUCOK, B KOTOPOM NIEPBbIE TPU YKCIIa BO3BEACHHI B KYO.




[Tponomkenne TaOIUIBI 6.

Bapuanr. | 3anauga.

17.

Jlansl 11Ba MPOU3BOJIBHBIX JIMCIOBCKUX OOBekTa. Hamucath ¢QyHKIHMIO, KOTOpas
BO3BpALIAET CIUCOK M3 CYMMBI U MPOU3BEICHHS 00BEKTOB, €cIi 00a 00beKTa — yKca,
CIIMCOK M3 Pe3yJbTaTOB MPOBEPKU OOHEKTOB HA AaTOMApHOCTh — HHAYE.

18.

Han crimcok. Hammcath (hyHKITHIO, KOTOpask IPH aTOMAPHOCTH MEPBOTO U MOCIEIHETO
JJIEMEHTOB CIIHCKAa BO3BpAlllaeT CIHMCOK M3 YKa3aHHBIX JJIEMEHTOB, pE3yJbTaT
MIPOBEPKHU TPETHETO AJIEMEHTA HA MPUHAIJIC)KHOCT K CIIMCOYHBIM 00BEKTaM — HHAYE.

19.

Hau crucok Ist. Hanucath GyHKIMIO, KOTOpas Uil CAy4dasi CIIMCKA-IIEPBOTO JIEMEHTA
Ist Bo3Bpamiaer cnucok M3 MOCIEAHEro AieMeHTa ISt B kauecTBe TOJIOBBI U TIEPBOTO
asemenTa ISt B kauecTBe xBocta; ISt, U3 KOTOPOro yaaneH BTOpoi 3JeMEHT — HHAYeE.

20.

Hanucares ¢yHkuuio, KoTopas BO3BpallaeT KBaJApaT apryMEHTa-4eTHOTO 4YHca,
HATypaJIbHBII JlorapudM aprymMeHTa-HEYETHOIO 4YHClIa U Pe3yJbTaT MPOBEPKU
apryMeHTa Ha MPUHAJUIEKHOCTh K CIMCOYHOMY THIy — MHAYeE.

21.

Ecte cmucok Ist, ommceiBaromuii BeI30B apudmerndeckoil (yHkmmu. Hamwcats
(GYHKIMIO, KOTOpasi a Ciy4ae YeTHOCTH pe3yibTata BerducieHus ISt mpousBomuT ero
IPOBEPKY Ha MOJOXKHUTEILHOCTh, & B MPOTUBHOM CiTydae BbigaeT cam ISt. Beruucienue
ISt mpor3BOAMTE ¢ TOMOIIIBIO BCTPOSHHOM GyHKIMH eval.

22,

Hanbl nmucnioBckue ¢opmbl eXprl u expr2. Hanucath GyHKIUIO, KOTOpasi CPaBHUBAECT
Pe3yJIbTAThI MX BBIYUCIICHHUS U B CIIydae SKBHBAICHTHOCTH (DOPMHPYET CIIUCOK U3 ITUX
dopM. B mpoTtuBHOM cirydae GOpMUPYETCsl CIUCOK U3 PE3yIbTATOB BHIYUCICHUS (DOPM.
Berunciienue npou3BOAMTE C MMOMOIIIBIO BCTpOeHHOM (yHKImu eval.

23.

Hanwmcare QyHKIMIO, KOTOpas MO 33JaHHOMY HEJIOMY YUCITY (POPMHUPYET CITHCOK JIBYX
351eMeHTOB. [lepBbIii JIEMEHT CIIUCKA — 3TO CUMBOJIbHBIN aTOM, 0003HAYAIOLINM 3HAK
4uciIa, BTOPOH DJIEMEHT — OCTATOK OT JCJICHUs Yuciia Ha 2.

24,

Hanucars dyHKIMI0, KOTOpas 1uisl 3alaHHBIX cmucKoB Istl u Ist2 Bo3Bpalmaer cnmcok,
COAEpKAIMI UX TEPBbIEC U MOCIeAHUE dIeMeHThI. [[opAIoK ciienoBaHus 3JEMEHTOB B
PE3YJILTHPYIOIIEM CIHCKE OMpEAEsIeTCss BTOPbIM 3iieMeHToM ISt2: eciu 310 wmciio, To
BHAYaje WAYT MEPBBIA M MOCICIHHE dyeMeHThI IStl, MHaye — MepBBId M MOCTICTHUIMA
ayeMeHTHlI ISt2.

25.

Hanucate @yHkumio, GopMHpYIOIIYI0 IO JBYM YHUCJIaM CHHCOK M3 TPEX AJIEMEHTOB.
IlepBblii — pe3ynbTaT LETOYNUCICHHOIO JEJICHMs YMCE, BTOPOM €CTh pe3ynbTaT HX
YMHOXEHHS, TPETHI 3JIEMEHT €CTh CUMBOJIBHBIM aTOM, 00O3HAYaIOIIMKA 3HAK 4Hcia!
IUIFOC, MUHYC, HOJIb. DYHKIIMSI TOJKHA COAEPXKATh IPOBEPKY AEIUTENS HA HOJIb !

Bce pe3ynbpTaThl JOKHBI ObITH 0OOCHOBAHBI: [TIOUYEMY IOJIyY€H UMEHHO TaKOM pe3ynbTar.

9. Conep:xaHue oT4eTa 10 J1a00paTOPHOIi padoTe.

Otyet no 1abopaTopHOI pabOTE NOHKEH COAEPKATh!

(bOopMyIHPOBKY LIENH U 33]a4;

pe3ysabTaThl BBIMOJHEHHs 3aJaHUN MO IMyHKTaM, OOOCHOBaHME MOJYYEHHBIX Pe3ylbTaTOB U
BBIOPAHHBIX CTPYKTYp (QYHKLUH;

BBIBOJIBI TI0 TIPOBEICHHBIM 3KCIIEPHMEHTAM.
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