
r- Y:t 1-
os'bEDHHEHHbl H 

HHCTHTYT 
.HDEPHbiX 

HCCnEDOBAHHH 

lly6Ha 

.. .. • 

R - 2610 
• 

.., 

E. XHrMeH , 

; liTO LlOn)l(EH 3HATb KA)l(Llbll1 OE AnronE 
·1: ('!'he Computer Journal, v. 6, 1963) I -
i Tiepeson H.H. Csnsaa , 
:5 B.n. liispsKosa .. • :l • :r -a .,,. 

\ 



R - 2610 

E. Xxruea 

t{TO nomKEH 3HATb KA)I(nbiA OS AnronE 
(The Computer Journal, v. Q_, 1963) 

nepeBOll H.H. CBnHIIa ' 
B.n. lllapxxosa 

.......... 

""- . oa:'-'--



qaot~ I. •O._ypoBe~ 

!! BH BKXOrAa Be n~BOBanKO~ Ma!eKaTBBOI 

~ .!tUne Be qual!e 

otherwise g BH BO XO!B!e nOX&BOBa!~CB AnrOHOM 

th.. ;J'XO,IIJI!O Ba neBODI 

etherwiae npO'l!B!e BBBKa!e~BO B!Y C!a!~DB) . 

!no 6ia xopoul • npaB~m npuep onepatopa AnrOJIA. Op!O.liOBCH npe.IUio'llll:raD! 60Jiee 

xopouoe else 6~~~:eo .liDBBOJq otherwise , BO BU nO,ll'l8PBBY!He (IIJIJI BH.lleJielllllie UpBHM 

mpB~!OII) CJ!Olla - B!O !OX&BO ~OJEY0 1 C nOBOIIU>D KOTOpOrO OCIXO,Ii!IT llaJIO'liiiCJieBHOCU. CKMBOJIOB 

Ba MaDBBe, H cnopx!~ o6 B!OII - ato BOO JlllliBO, 'l!O cnopxt~, neqa:ra!~ n • a pas no b • 

liD • a 1 YKBOit8BB08 Ba b n 1 80D Ba KII.BIBB8 Be! BBaKa YIIBOiteBBS:. II TO K ,llpyroe-BeyKJIDKIIlt 

aaweuteX& xpecTa • • 

Anron BOBBIK npToaq, q:ro o6H'IBHX xa:rewa:rxqecaxx o6oaaa'leBKA Be,lloc:ra:ro'lHO .liJ!H onxcaa•s: 

npo!lecca BH'IK<aem • BYKBO ax pacupeue. AJiron eon ae q:ro BHoe K8.K cBKBOJIBKa, :rpe6ye»aK 

A&B OmiCaBKB BW'lBO~eBBJ, B DpaliBJia - BaB eD no~aOBa!~OH. llpBnHCHBaeMHe e111 :rpy.liBOC!B B 

BBa'liii!B~BoA wepe npeYBeJIK'leBH. Bee MH aBaeM, uo a+b• o+d !B.B:r B ce6e JIOBymey 1 BaKJID-

'laDIIJDOH B CJie.QYI)III.eM: b • C ByxBO BH'liiiODn CHa'laJia. TaK :w;e H B AJirOJIE eon IIHOro JIOBySeB 1 

B KO!OpHO BH MOJ:8T8 nonao!~, ecJIB B8 8Bae:re npaBKJI; OBK He CJIOJ:Hee H Be MIIOrO'lHCJI8HIIee :rex , 

'ITO OBS:BaBH 0 aare6pol. 

~ On&pa!Op AnrOJIA npOBBBO,liB! ,llelc!BBH~3!0 COBCeM Be DOXOJ:e Ha ,llpyrze llaTella:rz-

'180De BHpaJ:8BU 1 :rane BaB (a+b)(a-b) '!' 10.
2 

- b
2 

1 KO!Opii8 DpOO!O C0061118.J):r BaM 118U0°). 

l!xelltca tp• npuKJia no~aoBaBBB onepa:ropa»K, Ba'lHB8.1lGllllOB o if : 

(I) 06ol BB.ll ; 

if < ycJIOBHe > ~ < .ll&louxe, eoJIB yoJioue Bepao > 

else < ,lleiCUBe, eCJIII ycJIOBHe BeBepBO > 

(2) EcJIB nopoe ,llelcuae eon "BK'lero 11e ,lleJiaR•, TO OBO • else 11ory:r 6Hn DOJIHOCT~Il 

(3) Btopoe Aelc!BHe, ao Be nepBoe, wo:w;e:r 6H:r~, B cBoll oqepe~, !!- onepa:rop011. 

i,=nepeBO.ll BCeXr:a:;=~~BX CJIOB OK. B KOB!Ie C!a!~K. 
D) Ho B Anr OJIE .liOc:ra:roqso ,~;yxa uc:rol! xa:rexa:rKKH, ao:ropa11 paocwa:rpz:aae:r "HBqero He 

,lleJial" e,IIJIIIOTBeBBHK BOBKOitBHK ,li8IC!BBeM. II Be 6y~!O B .li~Bels&M BBe,li&Bii B sa6JIYJ:,lle
BBe: •szqero He .lleJial• Be oaaaqae! •oc!aHOBBc~•. a:ro 6~•e noxo:w;e 11a "Ha a:ro:r pas 
nponycu•. 
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TpeT~e npaBB~o cnacaeT 0! nyTaHB~: xaxouy !! npBHSAXexaT xaxoe else ? H YH yBB~ 

noaze, qTO ero MOBHO B H6KOTOpOM CMHCne 060ATB, ecnB DOCTSBHT~ CK06KB BOKpyr nepBOrO ~eA

CTBBH. 

3au6TBM, qTO 
if ax + b z 0 then x c - b/ a -

aesep~ anroXDBHA onepaTop, norouy qTo aa ~ cne~eT ycnoBHe, a ae ~eAcTBHe. 

leACTBHe MOBeT 6~T~ UOCTpOeHO HS rpynn~ npOCTHX ~eACTBBA, KOTOpoA npHCBaHBSeTCH BaH

MeBOBaHHe. BoT noqeuy Kame DP6AnOB6HH6 B Haqane CTaT~H MOBeT 6~T~ npaBHXD~ onepaTopou; 

ecnH OHO BCTpeTHTCH B nporpauue, TO TpB ~eACTBHH, ero COCTaaRmD~6, 6y~T npe~apHT6X~UO 

~eTan~ao onpe~enea~. 

99 % npOCTHX ~eacTBza - O~Horo BS ~Byx COpTOB: 

npHcBoeuee aaaqeHHH nepeueaaoa K 

nepexo~. nepe~aqs ynpaBneHHH (aanpHuep: BepuyT~CH K nepBouy onepaTopy). 

llocxe~OBaTeXD~e npocT~e ~eAcTBHH oT~enmoTcH roqaauz c aanaToA. ToqKH c aanaToa oT~enmvT 

TaKBe Onpe~eneHHH (KOTOp~e He onpe~eXHDT ~6ACTBHil). 

nanee (cTpamaoe ~e~ab uaxeuarHqecxoe o6oaaaqeaee cauo no ce6e ae HBnHeTCH TaKHM ae

~BycMHcnea~, KBX XOT8XOCb 6~. 

llycT~ 1 , m , n - xpw qHcna. PaccuoTpHK 
l1l (m2 + 11 + I) 

2 2 
B~ aaaeTe, qTo axo: lx.nx(m + m + I) - liD aTo HaTypaXDH~Il xorapel))u oT m + m +I ? licao, 

qTo SSCTSBnHT~ MamHHy pa36HpST~CH B STOM HS KOHTeKCTa, KSK B~, KOB6T 6~T~, XOT6D 6~, -

8TO auaqsT KCDHT~BaT~ cy~6y. AnrOR 3~H6TCH 6~Tb DOHHTH~ ~H KamHH~ TSK ze, KSK H 

AnH qenOBeKa. IT03TOyY 1 QT06~ AOCTHQb 3TOro pa3 H HSBCer~a,BBO~HTCH npaBHnO 0 HSHKeHOBSHHHX. 

~m6aa UOCXe~OBaTeX~HOCT~ 6yKB HXH 6yHB H QHI))p, Haqeaam~CH C 6yKB~,paCCWSTpHBaeTCH KaK 0~0 

HSKK6HOBaHHe (H~eHTHi))BKaTop). nanee, nponycKB, BOSBpaT~ KapeTKH H np. nOXHOCTbm HrHOpHpy-

6TCH. TaB, Black Smith B BlackSmith cqzTamTCH sa O~HO aazueHOBaHHe. (Ho 60XDmHe 

H uan~e 6yKB~ cqHTBmTCH paa~H, ecnz B~ aToro xoTHTe). ato paapemaeT cnop o "ln" B noXLay 

HaTypaXDHOrO norapHI))Ma. STO TSKBe 03HaqaeT, qTo M~ ~OnBH~ BHHMST6XbHO nHCSTb 

ae 2 ab , a 2 x a x b ; 

He cos X a cos (X) 

Ho B UBmeM pacnopHBeHKK mHpOKHil B~60p HaHK6HOBaHBA, CHOXbKO 6~ MH HX HH noaenaxH: 
A, B, C 

alpha, beta, gaiiiiD& , 
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aleph, beth, giael 

oo4~, 7 Tla, Miaor 1000 

Temperaturpoteaz~eioheentwicklung . 

KSXAHH CB060,D;H, O,II;HHKO, OTHOCHT6XDHH; H B STOll cnyqae ,11;0 TOrO, KaH MH OOSBanHM ce6e 

HCOOnbSOBHTD KaK06-TO HaHMeHOBaHHe, MH ,II;OXKHH onpe,D;enHTD ero. (KCKnDqeaBe MO&eT 6~T» 0,11;6-

RaHO AnH BCeM BSB6CTHHX sia, 008 H T.n.). CeHqao MH MO&BM paCCMOTp6TD TpB cnocoOa I&KO
ro onpe ,~~;e 1!e HHJI: 

(I) nepeqacnHH HaHMeHOBHHHH, KOTOp~e npHCB06HH ,D;&HCTBHTenbHHM HnH ~enHM nepeMeHHHM, 

B CnBCKe C COOTBeTCTByD~ 3HrDnOBKOM; 

(2) npHCBaBBaa aaaweaoBaaHa (wera&) oneparopaw; 

(3) ,II;HBHH ITO,D;p06HOCTB nD60rO CRO&HOrO ,11;6HCTBBH 1 KOTOpowy MH XOTHM ,II;HTD H&BMeHOBaHBe . 

Anron ,~~;o6aanaer noBenxren»aoe aaxnoaea•e K anre6pe. B anre6pe MH orweqaeK, qr o x paB-

ao 7 , HHnBCaB :z:c 7 • B AJlfOJIE MH llp;,D;H6MCH B CHMBonBqecKOK H306pa&eHBB roro, U06~ X 

c,~~;enan paBHHM 7 , B ,~~;na aroro B~6paao 

AB06TO'Uie H paBeHCTBO BK6CTe o6paSyDT 6,l!JIM CHMBOB (KaK th 3KBBB&neHTHO 6 ) . Ell(e O,II;BB 

npaxas rpe6yerca ,~~;na nepexo,~~;oB . aro CBMBon ~ ~ • 

TenepD MH KO&eM aanacaTD nporpaMKY I no xpaHaea Kepe, ecnx MH noaBoJIM ce6e OAHY BDn»

HOCTD, TO MH woaew. CneAyD~aa nporpaMMa 6y,~~;eT neqaraTD qxcna I, 4, 9, I6, 25, ••• 

iateger a; a: = o; R : a: • a + I; priat (a x a); ~ 12 R. 

STO TpHBHMDHHH nporpaMMa, KOHeqao, HO OHa ,D;eKOHCTpBpyer nepB~e ,D;Ba BHAH onpe,~~;eneaaH 

(onxcaaaH) H o6a copra ,~~;eHcTBd. a - nepeweaaaa, onpe,~~;eneHBaa cnxcxoM, ll R - 11ena, on

pe,~~;eneaaaa npanxc~aHBell K B~pa.eHllD qepea ,D;Boeroue. (Bon»aocT» B npe,~~;nonoaeHU, qro 

priat ae ,~~;onzao onpe,~~;enancll. Ha CaMOM ,~~;ene nD6oe ee ,~~;eraHDaoe onpe,~~;el!eaae 6y,~~;er BKliD

qarD ae TOR»KO AnrOH, HO ll HeKOTOp~ llamllHM KO,II;. 9ro xacaeTCH nD60ro BBO,II;H ll B~O,D;a, B 

AJiron , ae yxaa~ ,~~;eraneH, noaBonaer onpe,~~;eneHBD cnO&Horo ,~~;eHcTBHH B raxux cnyqaax 6~r» 

B llamHHHOM KO,D;6). 

PemeHHe KB&Aparaoro ypaBaeaaa eon "0" ypoBeu aJll'e6p~. IIO&Ho c pepeaaocnD cxaaan, 

eoro 11ep-

aaoa pa6or~, qro6~ aanporpaMMHpoBan cqer ~o~ao:a:e cTB.a cnenxaHDHHX cnyqaeB • rapaaiapoBau 

no1!HYD IOQHOCi b. 9ro y:a:e 6y,~~;er xopomKM npBMepoM •pean»aoa• nporpHMIIH nocne roro, aax MH 

pacCIIOTpHM e~e HeCKOKbKO nyHKIOB. 

(I) llpe,~~;nonO&BM, MH aaxoreJIII aanxcan 
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g a = o ~ p: = o; q I 

!!!L p:=I; q:=2. 

Kor)la ABAO AOA)IeT 110 HHTepnpeT~B STOre, TO azqero He B~ABT, B60 KHR TOXDKO BCTpeTBTCH 

nepBaa roqKa c sanaToA, 6y11er npe)lnonararDca, qro STO aoaeQ "aoporaoro• ycnoBaoro (if) 

onepaTOpa (B KOTOpOM He! !!!! , noroxy qro BTOpoe ABACTBBe eC!D •Haqero He )le~"). HHK, 

aHaqzr, ayaea aeaorop~ BHA cxo6oa, qro6~ aaxnmqzTD B azx •p:•O; q:=I" , Tax,qTo6~ 6~o 
!! a=O ~ {p:=O; q:•O} . 

else {p:-I ; q:=2} ; 

I BM cne)IOBHAO 6Y ARH YA06CTBa OTnzqaTDCH OT Kpyrnxx CK060K, HCllOnDSyeMHX B anre6pazqec

KBX B~paKeHIHX. B AnrOnE HCll0AD3YDT begin H ~ liAR STBX CK060K H nzmyr: 
!! a & 0 then ~ p:•O; q:•O ~ 

!!!! begin p:•I; q:=2 ~; 

(2) atz CK06KH HCllOX»BYDTCH H B onpe)leneHHH CAOKHOrO )leacTBHH. qT06Y o6pa30BaTD Ta

KOB onpe)leneHHe , W~ B~HHC~aew )16TanH, OKpyaaR KX THKHWB CK06KaKH 1 H nepe11 peaynDTaTOW 

namew 

•procedure ( HaBMeHOBaHHe > 0 , 

XOib S!O H He BCH e~e HC!OpKR 1 HO STO CYTD onpe)leneHIR HaHMeHOBHHHR CAOKHOrO )lencTBHR. 

Taae o6yqao Bell nporpaMMy oap~Hilr 
begii ••• ~· 

(3) C!IpeAeneHHa AOUH!i 'cneAoBau cpaay sa begin. Ecn sro onpeAeneHHe B Haqaae npo

rp~. TO HHKMBHOBHHBH onpe)lenftll!CH ARH Been nporp~; H01CTHBH BX nocne H6KO!Oporo 

)lpyroro begin , MY woaew noKHAHBOBaTD ero ARH qacrz nporp~. 

(4) fioAYqaeTCH THK, qTQ TDnDKO TpH CHMBOna Moryr neraXDHO CABIIOBaTD aa ~ , a 

zweaao,Apyroe ~ , roqaa c aanaroa BAH elap.npaBHna noaBonftllT BKnllqaTD nocne ~ aow

KBH!ap••· KOTOp~e He CO)I6p&aT HH OAHOrO H8 STHX Tp6X CHWBOnOB. ato, B qacTHOCTH, noneaao; 

wO&Ho nzcarD aoe-qro nocne ~. a qzrarenm nerqe paao6paTDCH, aaaoe ~ aaaowy begin 

COO!B6TCTBY6!. TaKHe KOMMearapHK wamHHOA HrHOpHpyllTCH. 
(5) HaKOHBQ, HaM H~HO, no KpHnHea wepe, eme ABB BOBWOSHOCTH ARR BBO)Ia-BBBO)Ia: 

aext - coapameaue •cneAym~ee qacno Ha BBOAHWOn neare" H prattext (X) 

pruttextCX)- neqaTD 1 ao He aaaqeHHH X , a cawon 6yKB~ X • H eme: siga (X) 

TaR KHR OB llOHHKaBTCft He BCBWH OAHHHKOBO, 6y)IBK fiOHHWaTD THR 1 qro OB 6CTD +I ARH X,. 0, 

-I AAH X< 0 z011na x.o. 
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S~ec~, ~8.11~16 1 npBBOA!TCH nporpauKa npaeaa Tpex KO~B~eBrOB KBanpaTBOro YPBBBeBBH 

(nepBWI - npa x
2 

) a ne'la!a ero xopaell. !tlcno.lll>aoBaBBe o6hl'll!oll qiopiiYJnl .ltl!H 'li!CJieaaoro on

pe~eJieBIH BBH60.lll>mero xopBH a cJie~~ee aa !eM acn~aoBaaae BBBBBH npoaaBe~eBBa xopaell 

.ltl!H noJiyqeBBa HBBMea~aero - ecT~ xopomo aaBecTaaa rexaaaa aa6eaaBBa norep~ aaaqa~ ~qip . 

begin~ a,b,c; 

a = next; b = next; c = next ; 

if a =O ~ begin 

g b=O ~ begin 
if c• O then printtext 

~ printtext 

na!oe KOJieoo 

~ print ( -c/b ) : printtext 

end a=O 

~ begin real d; 

d = bx b -4 xa x c; 

g d<O ~ .I!.E 12 complex ; 

d := sgrt (d ); 

(ae onpe~anellli) 

('o6a 6ecxoaeqmJ) 

end b=O 

(a 6ecxoae'li!Hll') 

g b~O ~ d = -b- dx s ign (b) ; 

print ( d /'(2 x a ) ) ; 

g c=O ~ print (0) el s e print (2 x c/d ) 

foE iQ naroe KOJieco ; 
Complex : print ( -b/ (2xa) ) ; 

printtext ('+ w ,..,.,[ '--' - '-' i.. '-' :J) 
print ( sqrt ( -d ) I ( 2xa) ) ~ a jiO; 

naroe aoJieco: end nporpBJOW ... 

S~ec~ d - npoaeayTO'lHBH nepeaeaaaa. 

Sa.Meua, 'lTO ~ellcTBae, noaeqeaaoe "naroe KOJieco", ec~u "aaqero ae ~enall", qro6H nepe

CKO'lBT~, Tax caaaar~, B CBIIYD cepe~ay xoa~a nporpBMMH. HaaBaRHe BH6paao, qTo6H no~epa

HY!~ qiaar, qro nporpBMMa aaxoaqeaa paa~me, qea ~ocrarayro aro BHpaKeaae. d - acnoaora

Te.lll>HBH nepeaeHHaa, onpe~eneaaaa T~Ko .ltl!H aropoll qacTH npo6JieBH. Tax xax npo6em arao-
PBPYD!CH, print text aaeeT cne~anaoe o6oaaaqeaae .ltl!H npo6eJia: u 

7 



11acu II. aAn ypo:BeH:L 

UoaeTe HH :BH npoqHTaT:L cne~~e ~opuynH :Bcnyx TaK, qTo6H ~yroA qeno:BeK wor HX aa

nHcaT:L H npa:Ban:LHOCT:L peayX:LTaTa 6Hna 6H oqeJlHAHOA? 

(I) 

(2) 

(3) 

e"''~- + 'l.- 1 

~~3 -f fif~r -f Fe--~~(,+~+ r; . ., 1(;. -J- I 

~2. t. -+ ...:t-1..~ 
/lit( I 11.(.._ ,..., ' itfL 

CO:BpBMBHHaR uaTeuaTKKa - STO, CKOpee, Krpa PYKB B rnasa, KaE~ 18 KOTOPHX onepapy

BT AllJXUBpHO, qeu pTa B yxa, KOTOpHe OrpaHHqBHH OAHOR paauepHOCT:LD (6CHH BH He CTaH6T6 

llOBumaT:L K llOHHEaT:L TOH Bamero ronoca ~H llOKa3aTeneA CT6ll6HB B HHABKCOB; HO AaE6 TOrAa 

npauep 3 6HX 6H HaCHXH6U HaA yY3HKOR). 

ByuaEHaH HBHTa B aTOM CUHCHB OAHOUBpHa. fiOSTOUy AnTOll HBB86eEHO HKB6T qTo-TO OT H6-

YKHDE6CTH paaroBOpHOA uaTeUaTHKB B CBH3H C paccfaHOBKOR llOKaaaTeneA H HHABKCOB. Ha H3HK6 

AnfOnA HamH ~opuynH npauyT :BHA: 

(I) 

(2) 

(3) 

t-f (/H'j--) + ~, 

FU-J /( /LJ] + F[j)x f[e-J + F[r;<f] • /['" +t] + F[fT+J] • f [r;-aJ 
;L[,.Ul. ~><£2..Jt2.] n + :t.["'Ld t2.., "'L~J] t(-2) . 

HanpaEHBHHaH llllBpX CTpenxa llOAHHUaBT CHBAYD~ee aa HeR qacno, HaHK6HOBaHB6 KHK SaKXD

qeHHOB B CK06KH BHpaEeHHB Ha ypOB6H:L llOKaSaT6HH CfBllBHH. 1iHCXO ADXEHO 6Hf:L 6es 3HaKa ani, 

ll npOTHBHOU cnyqae, SaKnDqBHO ll CK06KH. ~YHK~OHaH:LH06 HaHKBHOBaHH6 1 KaK 1Hanpauep, Si~ , 

06HaaTen:LHO Tpe6yeT llOCRBAYD~X CK000K 1 COAepEa~ apryueHI, KBanpaTHHB CK06KH onycKaDT 

HX COABpEBKOB Ha ypOll6H:L HHABKCa H UOryT BCTaBXHT:LCH Apyr B Apyra TaK qacTO, KaK 3TOrO 

Tp66YDT 06CTOHTBH:LCTBa. 

Ha 6yUaEHOR XBHTB C U6HB6 qeu C6U:LD OTB6pCTHHUH 6ynyT e~e CA:BHraD~e CKUBOXH, co

OTBBTCTBYDillltB TaKHK, HanpHUep, CROBau, KaK 113arllaBHaH0 H °KaHBH:LKaH11
, KOTOpHB ynOfpe6nH

DTCH B paaroBope. B cnyqae, Korna nporpauua He npenHaaHaqeHa ~H HenocpencTBBHHOro :BBOAa 

ll uamaHy, UOEHO, ecnx xoqeTcH, npeueHHT:L 6onee o6~HHe o6oaHaqeHBH. 

fiepeUBHHHB, CHa6BBHHHB HHA6KCaMH 1 onpeneRHDTCH nepeqHCXBHH6K BX B CnHCK6 C yKaSaHB

eu HH~OpUaUHH 0 rpaHHUax HHAeKCOB, HanpHMep, 

~ X,Y[~ = 3] , Z.[o = 2], A, BU =3,-t =.3], 

onpeneHHDT X 1 y H Z KaK Tp6XKOUllOHBHTHH6 BBKTOpa ( Z HKBBT OTXHqHHe OT X X Y rpa

HHQH HaueHeHHH IIHABKca), a A 11 B - KaK MaTpBJ.t:LI3x3 . 

TaK llOCTYllaDT TOH:LKO C anre6paHqecKHIIH HHABKCaMB, T,e. BHABKCaUH, KOTOpHe CaMB BOT:L 

nepeueHHHB HnH BHpaaeHHH. EcnH !f< B Yo oaHaqaDT aHaqeHBH !f npa BBOAB H :BHBOAe (npo-

8 



I 
J 

llelty!O'l!llle SH&lleHHH) 1 TO B AJlfQJJE OHI! f5yll:JT npOCTO jl i, I! /fO • EcJIH i CJiyqllTCH r5biTI> paB-

111111 3 B K8.KOII-!O IIOIIeHT, TO /f£i) r5y,11BT /jf-5), HO If i He r5y)1eT jt-3 . 
lil 11011:e11 BCilellb ropaa,110 xy,11m1e ~OPII1nilo 'lell Bllmenpi!Be,l1eHHble (1)-(3) ! Kax Ball HpiiB KTCH 

;lleTepMBH&HTKOIIilOHeHTII KO!Oporo onpe,11eJieHHlle HHTerpaJIN , npe,11BJIH KOTOpliX Callll onpe,11eJieHHlle 

BH!erpaJIII? K C'I&CTLD, il0)10r5HOrO COpT& Be~ Bcer,11a IIOryT f511TL yKaTaHII C il OIIO~D ~YHK~o

.BaJILillll: or5osHa 'leHHII . Hanp1111ep, IIOKHO HanHcau il!OPIIYJIY 
./ 

.2:./( 1.- ) KIIK sigma.(/(l), -£ , a. , -6 ), 
~ ..... 

S!o ,11enae!oH 11a1te cJIKmKOII npocTo. A B11ro,11a? TonLxo Ta, 'ITO 1111 Te nepL 110JIIlHbl npe,11cTaBHTL 

onpe,11eneHBe AJ!ll Si$ lirA- • Ho S!OrO CaJIOro no cer5e ,110CT&TO'IHO, 'ITOr511 noTper50BaJI CH HOB!III 

pas;~~en. 

KOH6'1HO , Hall He HYKHO Bllpar5a!IIBIITL 3&HOBO onpe,11eneHae St)n.a. , ecn~t 1111 1101t611 Halt!B 

ero B r5•f5XB0!8K8. Bar5JIK0!8KII 1 ilD-BK)11liiOIIY1 ,11&CT Hall 'lTD-TO il0)10r5Hoe: 

real procedure sigma ( w, x , y , z); value y , z, real w; 

integer x 1y 1z; 

begin real s; s : ;Q; 

for x : ; y step 1 until z ~ s :;s+w; 
s i gma : ;S end . 

&ro He TIIK IIJlOXO, K&K BblrJII!,ZI,I!T, 8CJII! 1111 paCCIIOTpHII OCHOBHII6 'lepTbl no 0'16 p6)1B . 

(I) S!o r5onee CJIOilH&H il!Oplla CTPYKTYPbi 

pr ocedure < HalllleHOBaHiole > begin... end , 

KO!OPYD llll ynolllolHanl! B '18CTH I. 
(2) CJIOBO r eal OSHa'!&eT, 'ITO STO He CTOJILKO "cJIOZHOB )16llCTBH6", CKOJILKO il!YHK~H C 

B6~6CTB6HHIIII 3H&'I6Hil611, Tp6r5YD~aH )1JIH ero Bbl qllCJieHHH 

qaeT sHa'leHue B nocJie1111e11 onepaTope 

sig ma : ; S • 

"cJIOilHOrO )16llCTBHH 11 • ~YHK~H nOJiy-

(3) Kor,11a nporpa1111a BCTpeqaeT s igma ( f ( h ) ,b, a ,b, ) , OHa BblnOJIHH6T ,11e l!CTBHH 1 OilllCaH

Hble B onpe,11eneau c aaJieHol! 1'1 Ha f (h ) , x Ha h , y Ha a 14 z aa b • 

(4) Opo~ecc 1101t6T OTKIIS&TL 1 6CJIH B6JIB'IHHb1 1 311116HHD~e x y H z , He ~en!le 

(integer) ·' BJIII B6JIH'II!Ha 1 3aii6HHD~IIH w 1 H6 B6!1l6CTB6HHaH ( rea l ) (liTO B ,lliiHHOII KOHT6KCT6 

BKnD'I&6T H ~enYD). 

(5) CnHCOK, 03HrJI8.KJI6HHilll CHIIBOJIOII va lue 1 OSHII'III6T 0 'ITO B6JIH'IHHbl 1 3aJI6~aD~e Y 

• a 1 onpe,11enHD!CH 0)11lH pas nepe,11 Hll'laJIOII BblilOJIH6HilH npo~6)1ypbl. HanpOTilB 1 3aii6~6Kil6 B6JIIl

'IHH W II X ,116JIII6TCH anrer5plll!'leCKII 1 TIIK 'ITO Kalt.nilll paa, KOr)1a B onpe,11eneHHH npo~ell:Jpbl 
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BOTpeqaeTOll X , BWIOJIHH6TOH f(h ) ~JIH TeKy~erO 3Haqe HHH h • 

(6) HOB!ie CIUIBOJili for, ~·• until, do IIOryT liOHHIIaT:DCH B HX llpniiOll 3Haqe Hllll. 

TaK &e, KaK B y ~ , BJ!If!HI!B £2 KOH'IaeTCll y nepBO~ TO'IKI! C aanHTO~, He aa~~BHHOA 

onepaTopH!iliH CK06KaliB begin • •• end. 

0!0 ~OJI&HO 6!iT» Kpl!CTaJIX&HO HCHO! ECJIH HeT, liOnliT~TBC» npO'ii!TaT» e~e paa (npo~eco, 

HH3!iBa6~ l!Tepa~e~). XOTH, TaK KHK npHBe~BHH!ie KOIIlleHTHPI!l! IIO&HO pacmBpHT» ~H OXBaTa 

60Jiee paaH006paSHliX KOHTBKCTOB, qJ!THT» ~aJI»me TO&e liOJieaHO. Hanpl!llep, BCT» ~pyrHe Tl!llli 

onepaTOPOB, aaql!Ha~eCH C for• THK, 'iT06li B!i'il!Clll!T» 

2:.W{.:t.] 
X = 1 1 2 1 ) 

ll!i 110&611 HanHCaT» 

s : =o; for x: =1 , 2,J do s : =s +w[~J 

a qT06!i BfiqJ!CJil!T» 

E'w 
X = 1 • • . 2k 

l!CKJID'IHH k+ 1 

llli IIO&ell Hanl!CHT» 

s :=O; 

for x: =l st ep 1 until k- 2 , k,k+2 ~ 1 until 2x k do 

l! 6CT» e~e TPBT»H BOSIIO&HOCT» B npHIIeHeHHH, CKa&ell, K Clly'iaD 

a l!li6HHO : 

f:-b ~o 9-~ aHaqa~e~ ~wps, 
n• i 

s : =o; f or n: =l, n+l while nP-<1010 <!E_ 

s :=s +n t ( -p) j 

s := S+VI 

~BKT CliHCKa, oaarJIHBJIBHHOrO ~ , BeC»IIa TOHKHA, HO IIO&eT 6!iT» B 06~ qepTHX 

OnHCHH B TpBX liYHKTHX. (I) llpo~BAJpa ~eJiaeT CBOD C00CTB e HHYDKOnHD K~OA BBJil!ql!Hli B 3TOII 

CnHCKe, qT06!i ~eJiaT» C HBA 'ITO eA HpaBHTCH, H THKl!ll o6pa30II aamB~aeT 3K36llliJIHp!i 3THX nepe

IIBHHliX, KOTOp!ie HBJIHDTCH C06CTBBHHOCT»D OCHOBHO~ nporpHllll!i. 3~BC» OHa liOXO&a Ha qeJIOBeKa, 

KOTOp!iA ~eJiaeT CBOD C06CTBBHHYD KOliHD KpOCCBOp~a, qro6!i, pemaK ero, He I!CliOpTHT» OpHrBHaJI 

~H ~pyrmx qneaoB ceWD•. (2) EcJIB npo~eAJpa HlleeT ~eno c qeli-TO Bpo~e 

s i gma ( kt2 , k,l, pt2 - pxq + qf 2) , 

Tor~a , ecJII 6s z He OliJIO B cnHcKe aHa'ieHI!A ( value) , npo~e~ypa o6Haaaa 6lilla Oli nepecqH-
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!illlaU p
2
-pq +j,2 

K8J[,lllill paa, KOr.l{a C BIOI Cpal!Billla6!CII X Ba BCI!Dll Cll;)"'all, 6CJIII 61o1 / 

IJIIl ~ IOrlll 3a 3TO Bp6MH KaK-!0 K8M6HB!~CH, qro 0loiJIO Olol 6~moll UOT6p6ll Bp6M6HB. Ho (3) 

aenpe11oulolll \PB.KT, qTo w 1!,! BKJIIJqeao B en~ cos asaqesllll 1 oso paasoe Ka&)llilt pas, KOrAa 

ByqHCJIH6!0B, 3TO-TO BOOO~e I U08BOJIII6T Up0~6AYP6 pa6oTaT~. 

Ha 8TOU nyTH HlqTo Be ICKJI~qaeTCH, qTQ COOTB6TC!BY6T CTa&,llapTBioiM ~YBK~OB~BioiM 

oOoasaqeHasu. Tas, 

CTaBOBIITCH 

sigma ( s igma (:f(j,k)k,:J,n) , j,l,m) 11 ). 

C BKTerpanaKB MO&BO nocryuaT~ B TOM ae ,llyXB, c roll oroBopKoll, qro B aToM CJIY'Iae onpe,llene

HBe, UOCKO~KY OBO UP6AYCMaTpBBaeT ,ll6!aJIII, 6y,li6T npe,liUOJiarar~ KOBKp6THioill Bloi00p KBa,llpaTyp

KioiX UpaBHll (HanpiM6p, CHMUCOBa). CliOBO Up6,liOCTep6K6BKH B606XOABMO OTBOCHT6~HO ~BXTKBBioiX 

napaMeTpOB B UO,li00HbiX Blolp8a6BBllX: j II k B upeAioiAY~6M npuepe. CluB .l{OJIIIBiol OloiU OUp6,li6Jl6-

Hiol B OCBOBHOll nporpaMMe, BO OBB BCU0~30BaKiol upo~eAYpOll. H 3TO ,li61!86T pBCKOBaBBioiM BCU0~-

30B8HH6 llX B OCHOBBOll uporpaMM6, aa ICKJIIJq6BB6M, MOK6T 01o1T~, B6C~Ma Bp6M6BBioiX Ba,l!06HOCT6ll. 

EC1IH 8!0 Up6.l{OCT6p6K6BHe aa0loiT0 1 Up0~6J1Ypa MOK6T UO.l{JIOKHT~ CBB~~. TaJIKOM M6BHH qlcJia Sa 

CUIHOll OCHOBBOJI uporpaMMiol. 

11acU Jlh n S n ypoBe~ 

S - 3TO B3-aa s trings (cTpOK), side e:f:fects (uo6oqBioiX ~KTOB), switches 

(uepeKn~qaTenell), synonyms (CHBOHKIIOB) 1 several other things (B6KO!OploiX ,llpyrax Be•ell). 

CTposz Mlol BcrpeqaJIK yae pasee, He HaaloiBaH ax TaK. CTposa ecr~ seqro B uepeBepsyTioiX 

aannT~X . ~Be uporpaMMiol BloiBO,lla, KO!Oplole Mlol BCUOJI~SOBaJIII UpB p6W6BIK KBa,llpaTBOrO ypaBB6RIB, 

aorJIB 0~ HKer~ oupe.l{eJieBBH, saqas~~ecs Tax: 
procedur~ print (x) , ~ x 

H procedure printtext (x) ; atring x ; 

AllrOJI BK1I~qaer B C66H c~pOKH UO oqeBH.l{BioiM npzqHBa M, HO 3TO eyY BBBO H6 no ,llyS6. 

ilo6oqsloiJI ~K! Mlol TaKX6 yae BCTpeqaJIII, B6 onpe,li6JIHB ero, H !aK KaK Bpar nHTaJICB 

CA61IaT~ za sero uyrano, TO aTo nyrano syaso noBaJIIIT~. 

=======:;================= 
I) ilpHM.nepeBO.ll. BOT spszll, XOTB B npOCTOR upzyep TaB aaaloiBaeMoro P6KYPCBBBOrO o6pam6BIB 

K npo~e.l{ype. 8!0 HaUOKHBaeT Ba.l{eBaHB6 BOCKOB, B6 CHHMaB 60TBBOK 1 B 86 BCBHBJI TpaKCJIB

TOp YM66T 8TO .l{6JiaT~. 
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Tor ~. qro sigma(w,x,y,k) nonyqaer a oaoe co6craeH&oe ynorpe6neBie xaxyo-ro 

nepexeB&yD as ocsoaaol nporpaMMH, noAcraanaexym BMecro x , a TaRIM o6paaox axemaaaerca 

B nn6oe AonrospeMeHHoe •cn~aoaas•e aroA nepexeasol, ecr» np.xep no6oqaoro ~exra. no
xa aro AOBok&Bo 6eaBpeABO, noroxy qro aarpoayras nepexeHHas aa6nnAaercs cpeAB napaxerpoa, 

KOrAB BHBHBaeTCH sigma , Ho npeAUOBOIKM renep», 'ITO HaM nn60UHTBO SHaW», KBK qacro Ba ca

YOM Aene BHBHBaerpa sigma B sexoropoA nporpaMMe. TorAa MH A06aBHM x nporpaMMe: 

(I) B ee BCXOABHX OnBCaHBRX e~e OA&O ~enoe, count 

(2) cpeAB ee Ha'lanDHHX npaxaaoa A06aBBM count : =0 

(3) BBYTPK sigma A06aBBM count := count +1, 

(4) B KOH~e nporpaMMH: print ( count ) 

A noqeay 6H BeT? Ua renep» BMeeM no6oq8HA ~KT, KOTOpal UOBHOCTDn CKpHT, KOrAa MH o6pa-

l,aeMCR K sigma t HO OCHOBHaH •AeR 6ana CAenau era nOXOAfi, 

HoBO, 'lTO STO CKpOMHoe, HO MHOroo6e~an~ee aaqano H 'lTO MH Ma&eM renep» BBeCTB CaMH8 

yaacaae no6oqsae Bif!/beKTH, qepr 6H ax no6pan (ex. coanxy (3))! Ho caMoe rnaaHoe B cyu Aena: 

(I) uo no6oqaae ~KTH B npiiHnane seo6xoABMH • 

(2) nporpwooor, KOTOpal HaCTOI!hKO 6eaoTBeTCTBeB8H, 'ITO BBOABT . n060'lHHe acWlBKTH 

6ea He06XOA&MOCTB, CKOpO norepHeT AOBepBe CBOIX KOnner, B COBepmeBHO CUpaB8AnBBO. 

llepexnnqarena - aro cyr» ycrpoAcraa ABR MHoroKaHanDHoro nepexnnqeHBa. llpeAUonoakM, 

'lTO MH BMeeM 6~Byn nporpaMMY, B KOTOpol sy&BO B paaHHX M8CTax pemaT» KBSApaTBoe ypaBH8-

HB8. TorAa HBIY nporpaMMY, npBB8A8HHyn Bame, CB8AY8T npeBpaTBT» B npo~eAYPY· Haaa peax~a 

Ha paaHHe TPYAHH8 Cny'laK MOK8T 6HT» paSBB'IHOI B Ka&AOM OTA8BDHOM o6pa~eHBB K &eA. B STBX 

06CTORT811DCTB8X MH MOrna 6H HCUOI!DSOBaT» nepexnnqaren» CB8AYn~ CUOC060M! MH OUP8A8~ 

soev~ rax: Procedure solve (a,b,o,xl,x2,s); ~ a,b,c; 

real a,b,c,x.f,x2.. ; switch s; 

begin integer n; 
1f a.<O then begin 

.!f_ba& then~ 

if o=O then n:=l else n: =2 ; 

~ ~ Rnn'l end 

else xJ: ~c/b; n:=J end 

else begin real d; d:=bxb -4 x a x o; 

if d<O · then ~~complex; 

n:=4; d := sqrt (d); 
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if b ~ 0 then d:=-b -d x s ign (b) ; 

xl:=d /(2xa); 

CmpnpHa : x2 : =if o= 0 then o else 2 x (c/d) ; 

g 0 !.£ KJII)lj ; 

Complex n :=5; xl : = - b /(2x a ) ; 
x2 : =sqrt (-d) /(2xa) end ; 

KJII)q ~ !E S [ n] end . 

KorAa MH aaxOTRK BOCUOXD30BaT»CH 3TO" npo~eAYpoA, MH HanBWBM Ke'ITO BPOAe: 

solve (p , q , r , s ,t, A) ; 

11 aa re11 ,l<Ol!IHhl BKJmqH u B onpe.~< eJie HH H onpe.~< eJieHH e nepeKJIIlqareJII! A , Kor opoe MH c,J~e Jiaell 

B B H,J~e: 

swith A: =alpha , betta, gamma, delta , epsilon ; 

r,J~e alpha • • • epsilo~r lll!U II€TOR (He 06H3BJ:BXDHO Bee paBH!i€ II He 06HaaTBJI»HO UpOCT!i€), 

liOKaS!iBall~X, RYAa llli XOTHM B6pHJT»CH B OCHOBBYD nporpalllly B pa3JIH'IH!iX YAOBJ16TBOpiiT6JI»HliX 

IIJIH HBYAOBJ!€TBOpiiTBJI»HliX CIITYan»HX, UP6ACTaBJI6HH!iX n = 1 , 2,3 0 4 , 5. 

CpeAH BeKOTOp!iX (sev eral) APYri!X Be~eA llli IIOX€11 ynOIIHHYT», Bo-UepB!iX, 'ITO KOHCTPYK

nKH ~ • •• then •• else IIOXBT 6!iT» IIC!IOJI»BOBaHa H€ TOJI»KO MH 11yCJIOBH!iX ABACTBI!lt", HO TaRXe 

I M H UOJiyqeHHH 
11

YCJIOBH!iX 3Ha'IBHI!ll' 11 • HanpHIIep, UOCIIOTpiiTB Ha )<OltCTBH€, UOIIB'IBHHOB KaR 11 Cilp

npza11 B TOJI»KO 'ITO BlinBCaHBOlt npO!l6AYpe, H cpaBHHTB C COOTB!ITCTBym~elt CTpOKOll ll nporpaMMe 

" 0"-ypOBHH. IIBTKII UOCJIO ~ t o HJIH B nepeKJim'laTeJie IIOryT Ta!Ole lllleT» TaKolt BHA. 

BO-BTOpliX, yTB6pxA€HHe, aaKJIIl'IBHBOe IIBXAY ~ H then, HIIBBT B Ka'IBCTBB CBOero 11 3Ha

'16HHH11 true HJlll fal s e (HCTHHa HJIH JIOX»). ECJIII llli XOTIIII AaT» HaHM€HOBaHH€ TaROIIY yTBepx

A€HHm, TO 3TO HaHIIOHOBaHIIe OnpeAeJIHOTCH KaR JIOrii'IBCKaH HJIH 6yJIBBCKaH nepeiiOHHaH. Taxae 

3Ba'I6HIIH H nepelleHH!iB BJI€KYT aa C060lt IICUOJI»30BaHH€ JIOrH'IOCKIIX ~YHKn»ll, TaRIIX KaR 2nQ 

(nameTCH Ta!Ole 8t, Hl!B II ) a QI (nBIIIBTCH Ta!Ole V ) • ilOKB..'IBII, KaK OHH IIC!IOJI»3ymTCH: 

boolean X,y; 
x: = nporpaMMa nJioxaa; 

y : = Bp611H CUaT»; 

!f xvy then B~Jim'laliTe TeJIOBHaop; 

1\ II V IIBXAY ABYIIH 6yJI6BCKHIIH nepeiiBHK!iiiH CTPYKYTPHO UOA06H!i 11'1" 11 H 11- 11 IIBJtAY AEYIIH 'IIIC-

JIBHH!iiiH BOJIII'IHHaiiH; KPOIIB Taro, II 60JI»me UOXOX Ha X , UOCKOJI»Ky OH HII6€T Upi!OpBTBT nepeA 

V • ilOA06Hlill o6paao11 IIOJtHo nauzcaT», CKB..'Iell, 

uepB!ill BXO.ll;•true ; TaK ae KaK H IIOXHO Hal!I!CaTb .:l:_ : =Z.S 
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S - STO H ARB CHHOHHKOB, MY HHA6KXIC~, 'ITO BX HCD~80B8BK8 OnpaB,llaHO TOM, 'ITO MY •s-

66:&8.118 TeXHReCitJIX TepMHHOB, TeM He MeHee, XOpOIIO UeU 'ITO-tO BpO,J;e CJIOBHpH, D08TOJI1 

DpHBe,I~eM CDHCOK HCD~SOBHHHYX HaM:& C~OB, KOTOpHe •xemT TeXBK'I8CK:&J SKB.B&IeBT. 

HHHMeHOBHHBe - '!•Tal: H,li8HT•WBKaTOp \ 

,I~eACTBB6 - onepaTop 

onpe,I~e~eH•e - onacaHae (ac~qaa Te, HOTopue onpe,J;eJISDT wop~HWe napaxeTpw 

npo~:~em, KOr,I~a acnonsyeTCH "cne!IHWKKH!IKII•) ;· 

C~OXHOe ,I~eACTBH6 - npO!I6AJPa ("HAeHTBW•&aTOp• axK •onacaaae•, CMOTpll no KOHT8KOT;r); 

ynep:&Aeue - 6y~eBCitB6 BYpa:&eaae 1 

aMe6paaqecKaa aaxesa - BYBOB no HH.IIK8HOBHHUI (He no •sHa'leHUI•). 

JlaJiee, begin .. end HasYBaeTOII •coctaBHOll onepatop• , eou HUHHIIX onpe,J;eJiel!d aa 

begin ae CJieA;yeT, ana •6JloK•, ecu TaK•e onpe,I~e~eua ecT~. Pasxaqae - Ba:&Hoe •a-sa npaB•

Jia, 'ITO HaHMeHOBHHBH A~HY 6HT~ onpe,lleJieHW ,J;O TOre, KaK OHK •cn~BymTCH, KOTOpoe OSHa

qaeT, 'ITO B 6JIOK CJieA;y6T BXOABTL '16p68 ere ~ , B TO BpellJI Ka:l BeT HUaHKX BOSpaael!d 

npOT HB npU:&KOB X KeTXe B cepe,J;HHe ( CTIJIOIIHOrO ) COCTIUIHOrO OnepaTOpa, 

qac:r~ IY. OrBeTw sa HeKo:ropwe BonpOQH 

B. CKOnKO 6CT~ e•e 3TIX nO,ll'lepKsyTYX CJIOB? 

0. TonKO Tpa: comment,label B own , llepBOe CnimKOM O'leBK,J;HO, 'IT06H ere nOHOHHT~, 

BTOpoe acno~aye:rca TOnKo KaK aaro~OBOH cnscKa, a qaoToe npueHeaae TpeT~ro HaOT~

KO MaJIO npaB,liOTIO,li06HO, 'ITO ero KO:IHO CnOKOAsO Sa6HT~. EOT~ e•e BeCKOnKO MHTOMaTK'!ec

KBX H JIOrR'IeCKKX BHaKOB, TaKBX BaH, (llJIIl W ) B + (UK !leJIOrO ,J;e.IOHU), KOTOpWe MW 

ae ynoMHHyu. 

B. 1/lcnonaOBHHBe HarDIICKIIX CJIOB TaHBM o6paSOM npUBTO Me:&AYBHPOAJIO? 

0, Jla, Ho STO He O'leH~ C~HO nO,ll'lepKHBHeTCH, nOOK~H;y 3tO He CJIOBa, a OKMBO~. HeM!IY 

He CT~KO Hy:&HO BKY'lBTL, q:ro !f !ITO ~ , CltOnKO, 'ITO Sa HD CJleA;ye'f r,J;e-TO thea J 

Tak :a:e Kax aa aHaxoM HHorerpaJia AODHO c~eAoBau rAe-u6y~ d ( ) • I! Hao6opoor, us xau

HH npHHH'fBe ~ BMeCTO if nO,J;06HO npBHH'f•m HHMB SKBKBaJI8HTHOC'f. pyHODKOHOro H ne

'IH'fHOrO HHDKCHHBII O,IIHOII H TOll :&e 6yKBH • ~~~ 'IBC'fO MeCTHYX 118J18A 6~0 6H TPKBBHn~ 

BapBHHTOK. 

B. 8a AJII'Ol!OM - 58 TIOCile,liOBHil AJirOll- 60 . Kait J[OJirO MY MO:&eK,,J;OBepliTb AJirOlly -60? 

B. Jloc:raoro'IHO n. xopom AJII'Oll - He CJIBIIKOM u paao aaxopaauau ero wopxy? 
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0. Su BOnpooH ,IIODOJ!BIWf ,11pyr ,11pyra. AJ!I'Oll-58 Chill npOClHWI, BO AJII'Oll-60 - COB0811 &aoelopOT. 

0rB8! &a a!B ,11Ba BOnpooa: &aC!GnDKO ,IIOirO, &aOKOAhKO IIOKBO npe,IIBB,II8!~. AJII'Oll-60, BB~-

110, Cly,lle! pacaap&T~oa, a se aalle&HT~oa (BOBIIOKBHO AOCla&~e&as - paspeaesae onpe,11e~H!~ 

nep8116RBH8 BaR complex B KaKaH-BBCly~ !6XBBKa ~H ,118iO!BH!6~BOrO lla&Hny~pOBaHBB CO 

cTpoxao). 

B. He npol,lle! u ll&oro spelle&a, npe&,~~e qe11 nporpaBIIH sa AnrOne Cly,~~yT npKBBIIaT~oa AnB npa

Moro BBO,IIa B Mama&y? 

0. ~GnDBHS nporpaiiiiH yxe npBBBIIaD!OH B lla!611a!Bqe cKIX ~6B!pax B AIIC!6p,lla116, Kone&rare

&e, CTO&rGnDIIe a Ya!s~e AnB npHIIoro BBOAa, a ,IIBe asrxaHcx•e ~PKH Bllem! anr~~&oe oelo

PYAOBa&ae B c!a,IIBB npoelsoa axonnyata~ ARB CBOBX saaoonee coBpelleH&WX llamBH ~nglish 

Electric KDF9 B Elliot 50J BXI 803 &a 8000 cnOB). B B!OA CBH311 CTOII! 3aii6TH!~ , . ~ 

qro ~pa8H Bp0,116 Kl~9 AJII'Ql[ OTBOOH!OB K corname&BHII, BCDOAD3Y8KH11 npa BBO,II6 7 K 118TO,IIy 00-

pa~e&Kfl 0 Cl&Cl~O!eq&~ Dpo~e,llypai!B B !,,11. ( AnrOn OCTaBAReT 3TO OTKp~TaK ). 3,118Cb BeT 

HKKaKBX ¢YH,IIalleHTaAbBHX OTKXOHeHHR OT AnrOna. 

B. Ec!~ nl y AnrOn~ peax&BHe npeBIIY~60!BH nepe,11, CKHKell, HBTOKO,IIOII YepxypiH? 

0. O,IIBH&,IIH ~aaax-B,IIep~x aaxoTen a&a!~ aBaqeBae 
e. -"-/{-bo. "-)IlL 

Jre,._ u)"6 J (- t..-.wr"-tt.w-1«. 
0 0 

ARfl onpe,11e~e&I!HX ~e= s&aqeBBA n I! k • DB Be Hllen OnHTa nporpHIIIIBpOBHBBH aa llama&e 

B Oellfq&OB CUHcne, HO &ayqzncfl DOn~SOBH!~CH AnrOnou . DB SB&n !HKE6 ,IIOOTH!Oq&O, qTOClH 

IBCleraT~ npOCI!T» llamB&y BlfqHCnB!~ e,._(o) B DOTO~ DpBnOKHn onpe,11eneHB06 ycHnKe IIHCJ!B 0 

qroelY oeloA!B npoelneMY, nocrasneaaym ero npe,11enH11B aaorerpaposa&Ba. DB aamen Claelnaoreqsym 

npo~e,~~ypy ARB syqzone&af! I!H!erpana no CBIIDoo&y a, nepenzoas, sxnmqan B CBOB onpe,11ene&Ka, 

aa~~eqaa, qTo B ,llononae&ae H oqesB,IIHHII TpeeloBa&BHII oaa rpeelyer or aero raxze sa,~~at~ rpe

OyeMYm !O'IBOCT~, qro OilY DOKaB&nOC~ p630BBHII 0 a THKE6 nmelOnH!BOe qJIICJIO V , KOTOpoe, 

xa& eiiY noxaaanoo~, 11am11&a otuq&o uorna elY nocTa&HT~ cHMa. DB raae aa~~eru, qro Clii

ClniiOTequaa npo~e,~~ypa BCDOJID30BBnH &eKOTOp!ie TaKBe ze CBIIBOJIH, KO!OpHe OB npe,IIDOJiaraJI 

IICDOADsosar~, HO B!O ero ae oelecnoxoano, noTOIIY qro oa asan, qro xoa~en~a •nox~awx 

onpe,11eneHBH" Anrona noaaelOTaroa oel aorou asrouaraqecxz. Tor,11a oa yxo11nnexoroBaJI nporPaM

IIY B ~0p11e, ,lla&BOA HUe, BpyqBJI OD6paTOpall BlleCTe CO CDHCKOII aaaqeHBA k: II 11.- B oqe&» 

cxopo nonyq11JI TpeelyeiiHe pesyADTHTH. 

begin real u,w; integer k,n; 
real procedure simps(F,x ,a, b,delta, v); 

value a,b, delta, v; real F,x,a,b, delta , v; 
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~ BHTerpapyeT Fno x OT a AO b no CIUIIIOOHY, ,li8JIII nonoJiaJI war 

)10 T8X DOp, DOKa OTHOOIT8JI»Bal! paSBOOTD Me&,lly ABYMII DOOJI8,liOBaT8JI»BH

U DpB6Jiu8BBIIIIII Be OTaH8T M8BDB8 delta • V )IOJilliiO DpeBWIIaU yTpOeB

B08 MaKOIMali»BOe aaaqeBBe abs(F) B IBT8pBaJI8j 

begin int eger n, k ; real h,J,Ij 

v:~(b-a)x v; n: =l j h:= ( b-a) /2 ; 

x : =a ; J : =F ; x : =b; J : =(J+F ) • h; 

Jl : b : =0; 

f or k : =1 ~ 1 until n clo begin 

x : =( 2x ... -l ) xh+a;b :=b +F 
end; 

I : =4xh:•b+J j 
if abs ( I-v ) > abo ( v )•delta then ~ 

v : ai; J: =(I+J )/4; n: •2x~; 

h:=h/2 ; ~ !! Jl end; 

s imps: = I/ J ~ simps; 

a ctual program: n: = next; k:= next; 
-7 (- 6) 

print (simps (g 10 >IL 21: (.1.> o. 999999 ~ 0 ~ (ln(u) t • 

s imps ,(g' 10-7>w then 0 ~ (-ln (w )1' ( -n) , 

w,O,exp (-k/sqrt (-ln (u) ) ) o.ool, 1035) , 

u,O,l,O,OOl, 1035 )) ; 

go !! a ctual programm end ... 

STa HOTOpKH B OOBOBBOM npaB,liBBall. H nonyqB~ ee 18 BTOpYX pyK B Be MOry DOpyqiTDOB 

aa BTopooTeneBBHe ,li8TaJIB. Hanpuep, KB.K nepe<llpaJIBOD paa.IIB'IBHe aBaqeBBII n 1 k , BO 

OOHOBBOll pr int -onepaTOp TB.KOB, KB.KD II ero DOJiyqBJI. 

H Bb13lillaiJ Jll)(loro DOKI!OBBj!Ka aBTOKO,lla npoBSB80TI! UO-H60 OPaBBD08 B DPHIIOT8 

OTHOW8BBII K OplriBaJIDHOMY BblpaK8BBD npodneMbl lliB B IIOHOOTI, Dpe,liDOJiaral!, qfo DOS,ll-

888 BOSHBKH8T ,liiOKyOOBII, KaoaD.aiiOII TOrO, KaK 6~ D0~8BH qBOJia. 
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If- e ou , t hea- Tor,lla , otherwise - 11aaqe 

i Jtt eger - ueJiblll 

print - nellaTD 

, real - B8J1180TB8HHblll 

, ge t o - nepellu K 1 

, caaplex - KOMnJI8KCHHil, 

begia - Ha l!aJIO , eJtd - KOB8U , preoedure - npoue.ziYpa, 

sqrt - K0p8HD KBaJ!paTHbill ; 

array - waocaB , value- aaaqeaae , for

do - BbiiiOJIHIITD; 

while - npa ; 

,!VIII , step - war 

b ool eaJl - 6yJieBoKill 

B8HBbill, 

, commeat - npiiMe'laBIIe, l abel - M8TKa 

JllriTEPATYPA 

, until - ,llo, 
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