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BCTYII

HapuanpHa guciuiuiina «/lekiapaTuBHe MporpamMyBaHHS» BXOJUTH JI0 ITUKITY
npodeciiHoi MIATOTOBKM HABYAJIBHOTO IUIAHY MAaricTpiB cHoeriajbHocTi 122
«KomMmm'roTepHi Haykd Ta iH(OpMAIiiHI TEXHOJIOTI», OCBITHBOI MPOTPaMH
«Komm’ roTepHUil MOHITOPUHT Ta T€OMETPUYHE MOJICTIOBAHHS MPOIIECIB 1 CUCTEM).

B auctururiai BUBYAOTHCS KOHIIEMINT Ta 3arajbHI METOIW MPOTpaMyBaHHS Ha
MoBax Prolog i1 Erlang. Bu6ip MoB nporpamyBaHHsI 00yMOBJIEHUM TUM, IIIO:

e 00uJBI € NEKIApaTUBHUMHU, alie HAJIeXKaTh 10 JBOX PI3HUX THUIIIB — JIOT1YHOTO
(Prolog) 1 ¢ynkuionansnoro (Erlang) mporpamyBaHHs;
e Prolog 1 Erlang matoTh oHakoBUii 0a30BUif CHHTAKCHC.

BuBYeHHS KpeIMTHOTO MOJTYJIsSI CIIUPAETHCS HA 3HAHHSA, OTPUMAaHI 332 OCBITHBHOIO
MporpaMol0 MiArOTOBKKM OakanaBpiB 3a crerianbHicTio 122 « KoM’ 1oTepHi HayKu Ta
1H(opMaIiiiHi TeXHoori». JIJis CIPUNHATTA KOHIEIIIT JJOTTYHOTO MPOrpaMyBaHHS
HEoOX1H1 0a30B1 3HAHHS 3 YMCIEHHS MpeAukariB. /(s mporpamyBaHHS Ha MOBax
Prolog 1 Erlang Takox kopucHUM € JOCBiA Y (YHKIIIOHAJBHOMY NPOTpaMyBaHHI.

KoM’ toTepHuii IpakTUKyM MICTUTh MEpENiK 3aB/iaHb, B pe3yJbTaTl BUKOHAHHS
SKUX CTYJEHTH OTPUMAIOTh JOCBI  3aCTOCYBaHHS  JCKIapaTUBHUX  MOB
porpamMyBaHHS, a came:

® TIpE/ACTABJICHHS Ta OOpPOOKH CTPYKTyp MJaHHMX, BJIAcTHBUX MoBaMm Prolog i
Erlang;
® BHUKOPUCTAHHA MEXaHI3My MOILIYKY 3 MOBEPHEHHSIM Ta 3ac00iB BIIUBY Ha XiJ
BukoHaHHs Prolog-nporpammu;
® BHpIIIEHHS 337a4 3 BUKOPUCTaHHAM (PYHKUIA BUIIOTO MOPAJIKY Ha MOBI
Erlang;
® BHUpIIIEHHS 33/1a4 32 JIOMTOMOTOI0 HEJIETEPMIHOBAHOTO MTPOTrpaMyBaHHsI Ha MOBI
Prolog.
TeopeTUuHOI0 OCHOBOIO I10JI0 BUKOHAHHSI KOMIT IOTEPHOTO MPAKTUKYMY € KypC

JICKIIIH 3 TUCIUIUTIHY ,,JIekiapaTuBHE TPOrpaMyBaHHS .



JUis po3B’si3aHHS NMPAKTHYHUX 3a7a4 B HABYAILHOMY NOCIOHHUKY HaBEICHO
TUTIOBHH MPUKJIA TPOTPaMHU J0 KOXKHOTO 3 3aBJIaHb KOMIT FOTEPHOTO MPAKTUKYMY.

[TporpamauMu 3aco0aMu BHUKOHAHHS 3aBJaHb KOMIT FOTEPHOTO NMPAKTHKYMY €
SWI Prolog Tta Erlang, peamizarii skux € BUIbHUMH 3 BIAIOBIIHUMH JIICH3IIMU:
Simplified BSD license ta Erlang Public License. Incramsiii nporpaMHuX 3aco0iB

MOJKHA OTpUMaTH 3 iHpopMarliiitHux pecypcis [1,2].



PO3IIOALJ 3ABJAHD 110 3AHATTAM KOMIT'IOTEPHOI'O

INPAKTUKYMY
N 3a- N 3aBaHHs KOMI FOTEPHOTO MPAKTUKYMY [Tporpam- | Kinbk.
HATTS | 3aBJ. HUI1 3ac10 | TrOom.

1 [IpencraBnenns ¢pas [Ipomor-nporpamu Prolog 1

2 [IpencraBieHHs] pOAMHHNX BiTHOIICHD 1

3 Apudmernuni onepaiii. Opranu3zaris 0,5
ITUKITY

4 Po3paxyHok 3HaUeHb apu(PMETHUHUX 0,5
byHKIIIHA y 3aJaHOMY 1HTEpBaJll 3Ha4€Hb X

5 O6poOka criucKiB 0,5

6 [lepecTaHOBKa YaCTHH CTHCKIB 0,5

7 O6poOka maTpwuill 1
Konmponvna poboma 1

8 Buxopuctanns npeaukaris 300py 1

9 O0poOka 3anwmciB BJI tumy recorded 1
database

10 3amava kimacuikaririi Erlang 1

11 PosramysxeHi anroputMu 0,5

12 KoHcTpyroBaHHs CIIMCKIB 0,5

13 O6poOKka eneMeHTIB CITUCKIB 1

14 BuokpemiieHHs YaCTHH CIUCKIB 1

15 O6poOKka CIUCKY CIHUCKIB 1
Konmponvna poboma 1

16 BukopuctanHs reHepaTopiB CIIHUCKIB 1

17 ®dinpTpalist CIIUCKY 1
3anix Prolog 2

Erlang




3ABJAHHSA KOMIPIOTEPHOI'O ITIPAKTUKYMY

SABJIAHHSA Ne 1

Ipeacrasienns ¢ppas [Ipoaor-nporpamu

Memoro € naBuutuch po0oTi B cepenonuii SWI Prolog.
3aeoannsn: wammcatu Ilponor-mporpamy, M0 CKIAJAEThCS 3 TIPaBHIIA,
BKAa3aHOTO B 1HJMBIIyaIbHOMY 3aBJIaHHi, 1 0a3u JaHUX, HEOOXITHIN JJIT OTPUMAaHHS
JEKUTBKOX BIJIMTOBIIEH Ha 3alUTH JI0 IIHOTO MPaBUJIA.
Ilpuxnao eukoHanH:a iHOUGIOYAIbHO20 3A60AHHA .

,Z[Bi JJIOAUHHU MOKYTb CHiJ'IKYBaTI/ICB, SKIITO BOHU BOJIOI[iI-OTI) OI[HiCI'O MOBOIO.

Prolog -mporpama Ilpuknaam BUKOHAHHA 3aNUTIB
% ?Namel, ?Name2 ?- can_speak(pete,X).
can_speak(X,Y):- X =adam ;
know_language(X, Slang), No
know_language(Y, Slang),
X\=Y. ?- can_speak(adam,X).
X =hob ;
% ?Name, ?Language X =mike ;
know_language(adam, engl). X = pete
know_language(bob, engl). Yes
know_language(adam, rush).
know_language(mike, engl). ?- can_speak(A,B).
know_language(pete, rush). A = adam,
B =Dbob ;
A = adam,
B = mike ;
A = bob,
B = adam ;
A = bob,
B = mike ;
A = adam,
B = pete ;




A = mike,
B = adam ;
A = mike,
B =bob ;
A = pete,
B = adam ;
No

Inoueioyansni 3a60anus
JIBa pi3HI KOMIIOHEHTH OJSATYy MOXXHA OJSITHYTH OJHOYACHO, SKIIO BOHU
BIIHOCSITHCS JIO OJTHOTO CE30HY 1 BIJIMOBIIAI0TH OJTHOMY 1 TOMY K THITY TIOTOIH.
JIBoe JiTeld OJHOTO BIKY MOXYTbh XOJIWTH B OJIHY TPYIy AUTSIYOTO CaJIKY,
SKIIIO BOHU KUBYTHh B OJTHOMY OYIHHKY.
JlBa cnopTcMEHM MOXYTh OpaTd y4yacTh B OJHOMY 1 TOMY K 3MaraHti,
KO BOHU 3aliMalOThCS OAHUM 1 THUM K€ BUJIOM CIIOPTY 1 MalOTh OJMH 1 TOM
KE PO3PSII.
VY ninbopKy KapTUH NI BUCTABKU MOXYTh YBIUTH TPU TBOPH, IO BITHOCSTHCS
JI0 OJHOTO XYIOKHBOTO HAMpsSMY 1 JIO OJTHI€] €MOXH CTBOPEHHSI.
Y akBapiyM MOXHA OJIHOYaCHO TIIOMICTUTA pUO TPHOX PI3HOBUIB, SKIIO
BCl BOHU HajeXaTh a00 HE HaJIekKaTh J0 XMKAKIB.
JIBi moguHu € OpaTamu, SIKIIO BOHU - YOJIOBIKMA 1 MalOTh 3araJIbHUX OAaTbKIB.
JIBi KOCTI TOMIHO MOXXYTh OyTH BCTAHOBIICHI MOPS, SKIIO CIIBMAJA€ KUIbKICTh
KpaIoK Ha JOTUYHUX IMOJOBUHKAX.
JIBa mpuKiIamHi TMporpamMHi MPOAYKTH CYMICHI, SKIIIO BOHHU B1JIKOMITLITIOBAIUCS
OJIHM KOMITIJISTOPOM.
VY 30ipKy MOXYTb YBIUTH 3 JITEpaTypHUX TBOPU OJHOTO HAmpsIMy, HANKCAaHi

Ha OJIHII MOBI.

10./IBa mikapchbKi mpemnapaTd B3a€MO3aMiHHI , SKIIO BOHU MalOTh OJHI ¥ Ti cami

IOKa3aHHA Ta IIPOTHUIIOKAa3aHHA JO 3aCTOCYBAHHA.

11.JIBa COPTCMEHU MOXKYTh YBIUTH IO KOMAH/M, SKIIO BOHU MAalOTh OJTHAKOBHIA

CHOPTUBHUM PO3psi 1 3aliMaIOThCSA PI3HUMU BHJIAMHU CIIOPTY.




12.]1B1 ¢yTOONBHI KOMaHIU PI3HUX KpaiH MOXKYTh 3YCTPITHCS B €BPOKYOKY, SIKIIO
BOHM 3aiHSJIM OJHE 3 MEPIINX YOTUPHOX MICIh B HalllOHAIBHOMY YeMITiOHaTi abo
Burpanu KyO6ok cBo€i kpaiHu.

13.Tpu KBITKM MOXYTh CKJIAacTh OyKeT, S[KIIO iX IIBITIHHS BiOYBa€ThCS B
OJIUH 1 TOH K€ MICSLIb.

14.JIBo€ TBapWH MOXYTb OJHOYACHO 3HAXOJUTHUCSA MOPSII HA BOJOMOI, SKIIO OOM]IBI
HaJIeXKaTh O TPaBOIMHUX a00 M'ACOiTHHX.

15.¥V koH1epTi MOXKYTh OpaTd y4yacTb TPH MY3WYHI TPYIH OJHOTO CTHIIIO 1 OJHOTO
piBHSI BUKOHAHHS.

16.Jlo 30ipku 3aBHaHb KOHTPOJIBHOI POOOTH MOXKYTh YBIUTH TpPH 3aBIaHHS, SKi
BIIHOCSTBCSA 70 PI3HUX PO3JUIIB OJHIET 1 Ti€T )K HABYAIBHOT JUCITUTLIIHU.

17.Ha pinsgHKY MO’KHA MOCAJUTU JE€peBa TPhOX HaWMEHYBaHb, SIKIIO BCl BOHH
MPUCTOCOBAHI JI0 OJTHOTO 1 TOMY K KJIIMaTy 1 € a00 JHCTOBUMH, a00 XBOWHHMHU,
a00 TJI0/TOBUMH.

18.V cromky MOXHa MOKJIACTH 3 TpaIbHUX KapTH Pi3HOI TiAHOCTI, ajle OJHAKOBOI
MAcCTI.

19.V uBepthdinani Jliru yemmioHiB MOXyTh 3ycTpiTHCS 2 (HyTOONBHUX KOMaHIH 3
PI3HMX MIATPYM, SIKIO BOHU 3aiiHsuH 1-€ abo 2-e Miciie B CBOIM MiArpyIi.

20./IBoe TBapWH MOXYTh CKJIACTH TIApH, SKIIO BOHU MPOTHJIEKHOI CTaTi 1 OJHIET
nopoju. (Ctoputu BJI o korax abo cobakax.)

21.]IBa GoKcepH MOXYTb 3YCTPITHUCS B TOE€IWHKY, SKIIO BOHM B OJIHIA Baromii
KaTeropii 1 y HUX OJHAKOBUW CIIOPTUBHUI pO3PSI.

22.]IBi MIOAWHU BIAHOCATHCS O OJHOTO 3HAKY 30/iaKy, SIKIO BOHW HApPOIMIHNCS B
OJIMH 1 TOM K€ MICSLb.

23.OpyKTOBUH KOKTEIIIb TOBUHEH CKJIATATHUCS 3 TPhOX (DPYKTIB Pi3HUX KOIBOPIB, SIKi
JI03pIBAIOTh B OJIUH 1 TOU YK€ MiCSIIb.

24.]1B1 ifoMHY € OJIM3HATAMHU, SKIIO Y HUX OJIHI 1 T1 K 0aThKH 1 BOHU HAPOJMINCS B
OJIUH 1 TOH K€ IE€Hb.

25.Y CTOmKy MO’Ha TOKJIACTH 3 TpajJbHUX KapTH PI3HOI MacTi, ajie OJHAKOBOI

T1IHOCTI.



3ABJAHHSA Ne 2

IIpeacraB/ieHHs1 POAUHHMX 3B’ A3KIB

Memoto € HABYUTHCH TIPEICTABIISTH IPUPOTHHOMOBHI (pasu Ha MoBi Prolog.
3aeoanns: omucatu Ha [Iposo31 BITHOIIEHHS, IO BHU3HAYa€ CIOPITHEHUI
3B'S30K 3a I1HJAWBIAyaJbHUM 3aBIaHHAM. Y 0a3l JaHUX MPeNCcTaBUTH (HaKTH, IO

IPEJICTaBISIIOTh OJHE a00 JIeKiJIbKa 3 HACTYITHUX BIJHOCHH:

is_parent(?Im’s 6amoka/mamu, ?Im'ss oumunu)

is_female(?Iu's),

Is_male(?Im's),

marriage(?Im's wonosixa ? Im'a scinku)
[IpunmycTMMO BUKOPHCTOBYBATH JIMINE 3a3HA4Y€HI CTPYKTypu BigHOmEHb. [l
MPEACTABICHHS  3aJlaHOTO  BIJHOIIEHHS BUKOPUCTOBYBAaTH TaKy CTPYKTYpPY
apryMEHTIB:

Is_relation(?Who ?Whom)

ne <relation> BignoBimae 3agaHoMy BimgHoIleHHIO, Who BH3Hauae im'st JIIOIUHH, IO
3HAaXOJUThCA y BigHomeHHi <relation> mo momuuu Ha iM's Whom. Hampuknan,

3aIUT 0 BITHOIICHHIO «Mauyxa» (Mepi € mauyxoro bo6a):

Is_stepmother(mary, bob).

Ilpuxknao eukoHanHa iHOUBIOYAIbHO20 3A60AHHA '

Maygyxa.
Prolog -mporpama Ipuxaaaym BUKOHAHHSA 3aIIUTIB

% ?Who ?Whom ?- is_stepmother(X,Y).
Is_stepmother(X,Y):- X = mary

marriage(F,X), Y = bob

is_parent(F,Y), Yes

not(is_parent(X,Y)).

?- is_stepmother(Who, ).

% ?Husbent, ?Wife Who = mary ;

10




marriage(mike,mary). No
marriage(adam,ann).

% ?Parent, ?Child
Is_parent(adam,dick).
Is_parent(ann,dick).
Is_parent(mike,bob).
Is_parent(mike,kate).
Is_parent(mary,kate).

Jlns BukoHaHHs 3aBAaHHsS B B/l HeoOXigHO y BUIIISIAlI (pakTiB MPEACTaBUTU
BITHOIIIGHHs Marriage/2 Tta is_parent/2. 3agaHe BiIHOUICHHS MPEICTABICHO

npaBwiIoM IS_stepmother/2.

Inouegioyanvni 3a60anns
Caatu (0aThKH YOJIOBIKA 1 IPYKUHH).
JIBoropigHa 6abycs.
Pinna cectpa.
Caxu (MaTepi 40JIOBIKa 1 APYKUHU).
JIBotopigHuii Opart.
[TacuHOK.
HegicTka (npyxuna Opata).

Ky3unn.

© 0O N o O kWD PE

TporopigHa cectpa.
10.BiTunm.

11.Cgexkop.

12.JliBep (Opat 4osoBika).
13.Tema.

14.BHy4aTuil miIeMiHHUK.
15.JIBotopigHMi ASIBKO.
16.1ypuH (Opat Apy>KUHN).
17.HesicTka (Ipy>KHHA CUHA).

11




18.Cgexkpyxa.

19.30Buns (cectpa IpyKUHH).

20.357Tb.

21.ITamuepka.

22.]IBoropijHa TiTKa.

23.Tporopiuauii Opar.

24.€ nunokpoBHUM OpaT (piAaHi Mo 6aTHKOBI).

25.PigHa cectpa.

12



3ABJAHHSA Ne 3

Apudmernyni onepauii. Opranizanisi HUKIY

Memorto € HaBUUTHCH peai3oByBaTH Ha MOBi Prolog posramysxeHi anmropurmu.
3asoannsn: npencraButd  Ha [lponosi  ¢ynkuito  f(X), 3amany B

1HIMB1AyaJIbHOMY 3aBJIaHHI.

Ilpuknao eukoHanHa iHOUGIOYAIbHO20 3A60AHHA '

Prolog —mporpama IMpuxiiaq BUKOHAHHS 3aIIMTIB
%+X,+N, -F(X) ?- func(2,3,F).
func(O,N,N).
func(X,N,F):- F=12;
% sum_right(X,N,0,F).
sum_left(X,N,F). No

%-+X,+Counter,+Accumulator,-Sum
sum_right(X,1,Acc,F):-

I>=1,

Accl is Acc+X*I,

11is I-1,

sum_right(X,11,Accl,F).
sum_right(_,0,S,9).

%-+X,+Counter,-Sum
sum_left(X,N,F):-
N>=1,
NZ1is N-1,
F1is F+X*N,
sum_left(X,N1,F1).
sum_left(_,0,0).

13




B mporpami HaBemeHo nBi Bepcii peanizaiii MmiACYMOBYBaHHSI BIATOBITHO 3

npaBoro (sum_right/4) ta misoro (sum_left/3) pekypcismu.

Inoueioyansni 3a60anus

1. | % AKLLO 1<x<2, 2. {0, AKLLO X<1
12
X!
H kx, AKLLO X>2. ’ aKkwo x>1.
k=1
3. (k, AKWo x<0, 4. XX, AKLLO X<55
n X
Z (kx + 2), fiKuwo x>0. ’ AKLWo x>55.
k=1
5. |kx¥, akwwo x<10, 6. {a1 AKLLIO X<2
8
|
z kKX,  skwo x>10. (ax)t, AKLLO X>2.
k=1
7. ((kx)!, Akwo 0<x<10, 8. 0, AKLLO X<12
XK 10
, AKLWO x>1. H (kx + &)fKwWo x>12.
k=1
9. X AKLLO 7<X<9, 10. 5, AKwo x<100
kx* 2
, AKLLO X>9. Z (ix — 2yKuwo x>100.
i=1
11. {C +X, AKwo x<200, 12. {0, AKWO 1<x<2
n |
X" akuio x>200. a+x, AKLLO X>2.
13. {2, AKLO X<2, 14. {0’ akuo x<20
n m |
X"+ X, SAKLLO X>2. atx, sakwo x>20.

14



15 (xk 115,

ikxk,
k=1

17. (4,

n

nx",

23. {(X+ n",

25. [c+x,
n

X",

AKLo 1<x<2,

AKLLO X>2.

AKLLO X>a,

AKLO X<a.

AKLLO X<n,

AKLLIO X>N.

AKLo x<k,

aKuo x>k.

AKLLO X<n,

AKLLO X>N.

AKwo x>10,

AKwo x<10.

16.

18.

20.

22.

24.

15

X!, AKLLO X>2
;
H kx, fKWO 1<x<2.
k=1
k, aKwo 1<x<k
X!
! akwo x>k.
0 AKWO X<n
9
Z xK , fAKWo x>n.
k=1
{n Ly fAKwo 1<x<2
100, AKLIO X>2.
{k, akwo x<k
|
(X + k)" akwo x>k.



3ABJIAHHS Ne 4

Po3paxyHok 3Ha4YeHb apu(MeTHYHOI PYHKUII B 32JaHOMY IHTepBaJi

Memoro € HABYNTUCH KOHCTPYIOBAaTH CIMCKU Ha MOBi Prolog.

3asé0anna: oTpUMaTH CIUCOK 3HAYEHb 3a/1aHOI B 1HIMBIAYaJIbHOMY 3aBJaHHI
¢ynkii. [HTepBan 3HaueHb 3MIHHOI X, KPOK B IHTEpBasi 1 JOJATKOBI MapameTpu
3a71aI0ThCS B 3AITUTI.

Ilpuknao euxkoHanna iHOUGIOYaIbHO20 3A60AHHA '

() =) i*x

Prolog —mporpama IMpuxiiaq BUKOHAHHS 3aIMTIB
%+X,+Final X,+Step Size,+N, ?- func_main(1,2,0.2,3,X).
% -List of Function Values
func_main(X,Xf,H,N,L):- X=16,7.2,84,9.6,10.8,12.0] ;
Xfl is Xf+H/100,
func_list(X,Xf1,H,N,L). No

%+X,+Final X,+Step Size,+N,
% -List of Function Values
func_list(X,Xf,H,N,[F|Fs]):-
X=<Xf,
X1 is X+H,
sum_right(X,N,0,F),
func_list(X1,Xf,H,N,Fs).
func_list(X,Xf,_, ,[D:-
X>Xf.

B 3oBHimHiA nporeaypi  func_main/5 BupaxoByeTbcs Mexa iHTEpBaly 3
ypaxyBaHHsIM MoMIIKKA HakormueHHs. [Iporienypa func_list/5 6e3nocepeanbo Oyaye
CIHMCOK 3HaueHb (YHKIII, sIKI PO3paxoBYIOThCA SUM_right/4, Bu3HaYeHOIO B JIICTIHTI

1o 3aBaadHsa Ne 3.
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Inoueioyanvni 3ae0anns

Ne Oynkuis y(x) Ne Oyukis y(x)
BapiaHTy BapiaHTy
1 Scos(x+2i) 14. 1 N .o
2y X+—N+1;[C05( X_
2 o NS 15. 2
(ZT)X Z 2 > 19X
i=1 ! im k-1 il*x
i=1
3 | 2 16. T+ x (.5
(;x2+i)+smx T li;[{lz_xj
4 Voxt—x? 17. Lo
i /x 2y
N N
> NGNS 18. 1€ +N
i=1 i=1
X+ N
6 1 57405 19. Nese
1+cosx1;[ 3 X ,Z__l:X_H
1. N 2 20 x Lx+iM
(gmj”gx N Z 2i+1
N ~ N
8. cosx” *[ ] € +2.3*i_ 21 Jx+1/ Y isinx
i=1 i=1
N N .
> S r5exr2y 22 Nyt
i 17X X 4 i
10. X - 23 Moo
N
(+le:3[(+x’ o8 x;Nsinx
N N
1L (Zi_)ug(xz) 24 NI J(x+i)
i-t X+1 i=1
12. sing .~ €' —x 25 i N
o - +
X 1:2[ i ¥ ;x
13. &

X+i
——— —CO0SX
=
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3ABJIAHHSA Ne 5

O0podka cnuckiB

Memoro € HaBYUTHCH 0OPOOJIATH eIEMEHTH CIHCKIB Ha MoBi Prolog.
3ae0annsa:  HanucaTH  mporpaMmy  pIlIEHHS  BOpaBH, BKa3aHoi B
1H/IMBIIyaJIbHOMY 3aB/IaHHI.
Ilpuknao euxonanus iHOUBIOYaAbHO20 3A60AHHA '

3aMIHHATH N-H €JIEMEHT CIIMCKY Ha octanHii. Yucio n 3aJa€TBCA B 3aITHTI.

Prolog —nmporpama IIpukjaj BUKOHAHHS 3aIIUTIB
%-+List,+Counter,-New List, ?- replace([1,2,3,4,5],3,L,2).
%-Last Item
replace([X|Xs],I,[X|Xs1],Xz):- L=1]12,5,4,5]

=1, Z=5
11is 1-1,
replace(Xs,11,Xs1,Xz). Yes
replace([_|Xs],1,[Xz|Xs1],X2):-
replace(Xs,0,Xs1,Xz).
replace([Xz],_,[Xz] ,X2).

B crpyktypi nmpouenypu replace/4 BpaxoByeTbCS apryMeHT, sIKUi Oyne
3B’SI3aHUN OCTAHHIM €JIIEMEHTOM 3amaHoro cmnucky. Ilepma ¢paza mnpouemypu
BIITBOPIOE BUMAJOK IMEpPE3alucy B HOBUM CIHMCOK BCiX €JEMEHTIB, OKpiM N-TO Ta
OCTaHHBOTO. J[pyra — BCTaHOBJIICHHS OCTAaHHBOT'O €JIEMEHTY 3aMicTh N-ro. TpeTrs —

3aKIHYEHHS PEKYypCii, AKIIO B CIIUCKY 3aJIUIIUBCS JIUIIE OJUH €JIEeMEHT — OCTaHHIH.

Inoueioyanvni 3a60annsn

1. Bumanutu 13 CHOUCKY €JIEMEHTH, 110 TOBTOPIOIOTHCS, 3AJMIIUBINNA OJUH
CK3EMILIIAP.
2. Bupanutu nepenocTanHiil 1 OCTaHHIN €JIEMEHTH CIUCKY 1 BCTABUTHU X BIATOBIIHO

NEPIINUM 1 IPYTUM.
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3. Jomatu B KiHEUb 3a/JIaHOTO YUCJIOBOTO CIHCKY €JIEMEHT, KU € CyMOoio 1-To i
OCTaHHBOTO E€JIEMEHTIB.

BunanuTu 13 CriMcKy BCi €IEMEHTH, IO CTOSITh Ha MapHUX MO3UIISX.

3amaHnii YUCIOBHUI CIHMCOK. BuaanuTu 3 HOTO BC1 HEMApHI YUCIa.

3aMIHUTHU N-U €JIEMEHT CIUCKY Ha nepiuid. Yucesao n 3aja€ThCsl B 3aIUTI.
[ToMiHATH MICISIMU TIEPUTUI 1 OCTAHHIM €JIEMEHTH CITHUCKY.

3HANTH «CEPEANHHUID €IEMEHT CIUCKY HENApHOI JOBXKUHHU.

© © N o g B~

3aaHuil CIMCOK HEMapHOi TOBXKUHU. [IOMIHSATH MICISIMU €JIEMEHT, 1110 CTOITh /10

«CEPEMHHOTO» €JIEMEHTY, 3 EeJEMEHTOM, IO CTOITh IICIS «CEPEIUHHOTO

CJIEMEHTY.

10.BunanuTu nepiiri 1 OCTaHHI TPU €JIEMEHTH 33JJaHOTO CITUCKY.

11.3ananuii ynuciaoBuil cnucok. OTpUMaTH CIUCOK, B IKOMY 3QJIUIIATHCS TUIBKU 111
qHClIa.

12.BctaBuTH OKpeMO 3aJaHuil TEPMIH TMICIS «CEPEIUHHOTO» EJIEMEHTY CIHCKY
HEeMapHOI JOBXUHU.

13.BuanuTu 13 CUCKY BCl €JIEMEHTH, 1ICHTUYHI 3aJlaHOMY 3pa3Ky, HE 3aluIIaloyu
YKOJHOTO €K3EeMILISIpA.

14.BuganuTu 13 CIUCKY BC1 €JIEMEHTH, 110 CTOATH Ha MO3UIISAX, KPATHUX TPHOM.

15.3anannii uncnoBuit crucok. OTpUMaTH CIHUCOK, B SIKOMY 3QJIMIIATHCA JIUIIE TapHi
qyucha.

16.3amannii YUCIOBUM CIIMCOK HEMapHOI JOBXKHHU. 3HAWTH CyMy TpPhOX HOTO
«CePEeIMHHUX) €JIEMEHTIB.

17.lonat B KiHElb 3aJaHOTO YHCIOBOIO CIIHMCKY €JIEMEHT, SIKUid € cyMow 1-To 1
«CEepPEMHHOTO0Y €JIEMEHTIB.

18.Jlomatu B KiHEIb 33JJaHOTO CIHMCKY WOTO APYTUW 1 M'ATUN €JIEeMEHTU 1 BUAATUTH
nepe0OCTaHHINA eJIEMEHT.

19.TTomiusaTy MicusiMu n-# 1 (n+1)-it enemMenTH criucky. YUCo n 3a/1a€ThCs B 3aITUTI.

20.Buianuty 13 CIUCKY €JIEMEHTH, 110 BCE TTOBTOPIOIOTHCS, HE 3aJTUIIAI0UH KOJTHOTO
eK3EMIISIPA.

21.3aMIHUATH KOXKEH TPETI €IEMEHT 33JJaHOTO CIIUCKY Ha OCTAHHIM.
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22.CKJacTi CIHCOK, IO CKIATAEThCS 3 EJIIEMEHTIB 3aJaHOTO CIMCKY, sIKI OlIbIIe
000X CBOIX CYCIIIB.

23.0TpuMaTH CIHCOK, IO CKJAJA€ThCs 3 €JIEMEHTIB 3aJlaHOT0 CIIMCKY, IO HE
MTOBTOPIOIOTHCAL.

24.0TpuMaTH CIIMCOK, IO CKJAJAIOTHCA 3 MapHUX €JIEMEHTIB 3a/JIaHOTO YHMCJIOBOTO
CITHCKY.

25.3agannit yncnoBui cnucok. OTpUMATH CIHCOK, B SKOMY 3aJIMIIATHCS JIHIIES

B1J1’€MHI YHUCJIA.
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3ABJIAHHS Ne 6

IlepecTaHOBKA YACTHH CNIMCKIB

Memorto € HaBYUTHCH 00pOOIATH CITUCKU HA MOBi Prolog.
3ae0anna:  HamucaTh  NporpaMmy  pillleHHS  BOpPaBM, BKa3aHOi B
1HIMB1IyaJIbHOMY 3aBJIaHHI.

Ilpuknao eukoHanHa iHOUGIOYAIbHO20 3A60AHHA '

3a1aHO CIIMCOK, JOBXXHMHaA AKOI'O KpaTHa 4, BI/I,ZIaJ'H/ITI/I TPCTIO YBCPTH CIIUCKY, a4

€JIEMEHTH JIPYToi pO3TalllyBaTU B MOPSJIKY, 3BOPOTHOMY 3aJaHOMY.

Prolog -mporpama IMpuxiaag BUKOHAHHS
3anuTIiB
% ver 1 ?- lists_pro_mainl1([1,2,3,

%-+List,-New List a,b,c,10,20,30,100,200,
lists_pro_mainl(L,L1):- 300],L).

length(L,N),

K2 is N//4+1, L =11, 2, 3, c, b, a, 100,

K3 is N//2+1, 200, 300]

K4 is 3*N//4+1,

parts(L,1,K2,K3,K4,P1,P2,P4), Yes

reverse(P2,P2rev),
append(P1,P2rev,P12),
append(P12,P4,L1).

parts([X|Xs],1,K2,K3,K4,[X|P1],P2,P4):-
% 1st quarter
I<K2,
11is I+1,
parts(Xs,11,K2,K3,K4,P1,P2,P4).
parts([X|Xs],1,K2,K3,K4,P1,[X|P2],P4):-
% 2nd quarter
I>=K2, I<K3,
11is I+1,
parts(Xs,11,K2,K3,K4,P1,P2,P4).
parts([_|Xs],1,K2,K3,K4,P1,P2,P4):-
% 3rd quarter

I>=K3, I<K4,
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11is I+1,
parts(Xs,l1,K2,K3,K4,P1,P2,P4).
parts(Xs,K4, , ,K4,[],[1.Xs). % 4th quarter

% ver 2
%-+List,-New List
lists_pro_main2(L,L1):-
length(L,N),
K2 is N//4+1,
K3 is N//2+1,
K4 is 3*N//4+1,
lists_pro(L,1,K2,K3,K4,[],L1).

%-+List,+Counter,+K2,+K3,+K4,
%-+Accumulator of 2nd quarter, -New List
lists_pro([X|Xs],1,K2,K3,K4,Acc,[X|Xs1]):-
% 1st quarter
I<K2,
11is I+1,
lists_pro(Xs,l1,K2,K3,K4,Acc,Xsl).
lists_pro([X|Xs],1,K2,K3,K4,Acc,Xsl):-
% 2nd quarter
I>=K2, I<K3,
11is I+1,
lists_pro(Xs,I1,K2,K3,K4,[X|Acc],Xs1).
lists_pro([_|Xs],I,K2,K3,K4,[X]Acc],[X|Xs1]):-
% 3rd quarter
I>=K3, I<K4,
11is I+1,
lists_pro(Xs,l1,K2,K3,K4,Acc,Xsl).
lists_pro(Xs,K4, , K4, ,Xs). % 4th quarter

Hapeneno 2 Bepcii po3B’si3aHHs 3amgadi. B mepmiiii — CIIMCOK MUIMTHCS Ha
BIZMOBIMHI 4yacTWHU pParts/8, mpyra uBepTh oOepTaeTbes FEVerse/2, micist 1boro

BiZIOYBA€ETHCSA 3JIMTTSA HOBOTO CIIMCKY B MOTPiIOHOMY Topsiiky append/3.
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B npyriii Bepcii mpeacTaBieHO ONTUMAaNbHE pIIICHHS 3a1adyi B OJHIN
nporeaypi lists_pro/7 3a 3/4n (ne n - nmoBxkuHa chnmcky) itepamii. Ilig dwac
IPOXOJKEHHS IO CIUCKY:

® B IEpIii UBEPTI - €IEMEHTH BiJipa3y MEPENUCYIOTHCS B HOBUI CIIHCOK,

® B IpyTiii YBEPTI - HAKOIUYYIOTHCS B AKYMYJISITOP1 B 3BOPOTHOMY TOPSIIIKY,

® B TPETiii YBEPTi — 3 aKyMYJIATOpA MEPEHUCYIOThCS B HOBHI CIHCOK,

® Ha MEPUIOMY EJEMEHTI YeTBEpTOi YBEpTI pPEKypcis 3YMHUHSEThCS 1 perra

3aaHOT0 CIIUCKY TTOBHICTIO IICPCHOCUTLCA B HOBHH.

Inousioyanvni 3a60anns

1. 3agaHo cHMcoK, JOBXHMHA siIkoro kpatHa 4. Bupanutu 1-y 4yBepTh CHHUCKY, a
€JIEMEHTH 3-01 pO3TalllyBaTH B MTOPSAAKY, 3BOPOTHOMY 3aIaHOMY.

2. 3alaHO CIHCOK, JOBXKMHA SIKOrO KpaTHa TpboM. OTpuUMaTH CIHMCOK, B SKOMY
nepiia i Apyra TPETUHU MOMIHSIOTHCSI MICLISIMHU.

3. 3ajaHO CHIMCOK, JOBXKMHA SIKOrO KpaTHa TpboM. OTpuUMaTH CIHMCOK, B SKOMY
BHUJIAJICHA OCTAaHHS TPETHHA.

4. 3ajaHO CHHUCOK, JOBXKHHA SIKOTO KpaTHa TphoM. OTpUMaTH CHHUCOK, B SKOMY
BUJAJIEHA Tepllla TPETHUHA, a EJIEMEHTHM OCTaHHbOI TPETHMHM pO3TAIIOBaHI B
MOPSAKY, 3BOPOTHOMY 33JJaHOMY.

5. 3azmaHo CIUCOK, JOBXKMHA SIKOTo KpaTHa 4. Bugaiutu ocTaHHIO YBEPTh CIUCKY, a
€JIEMEHTH I1EPILIO] PO3TALIyBaTH B IOPSAAKY, 3BOPOTHOMY 33a1aHOMY.

6. 3amano 3 cnmCKH, TOBXHUHA SKUX KpaTHA TpboM. OTpUMAaTH CIUCOK, CKIAICHHM 3
TPEThOI TPETUHU MEPIIOTO CIHUCKY, APYTrOi TPETUHU APYTOro 1 MEPIIoi TPETUHU
TPETHOTO.

7. 3agaHo 2 CHHCKH, JOBXHMHA SKUX KpaTtHa 2. OTpuUMaTH CIHMCOK, CKIAJICHUN 3
MOJIOBUHOK 3aJ[aHUX CIHMCKIB B HACTYITHIN MOCIIJOBHOCTI: 1-a MOJOBHUHA TIEPIIIOTO
CIIMCKY, 1-a TMOJOBMHA APYroro CIHCKY, 2-a MOJIOBUHA NEPLIOrO CHHUCKY, 2-a

MOJIOBUHA JPYTOTO CIHCKY.
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8. 3anmano 3 cnMckH, TOBXKHUHA SKUX KpaTHA TpboM. OTpUMAaTH CIIUCOK, CKIAJACHUM 3
nepioi TPETUHU MEPIIOro CIHCKY, IPYroi TPETUHU APYroro 1 TPeTbOi TPETHUHH
TPETHOTO.

9. 3amaHo CHHMCOK, JOBXMHA SKOTO KpaTHa TpboM. OTpUMaTH CHHCOK, B SKOMY
mepima 1 OCTaHHS TPETUHU 30€pexyThCs, a eJIEeMEHTH JIpyroi TPETHUHH
3HAXOJUTUMYTHCS B MTOPSAKY, 3BOPOTHOMY 33JaHOMY.

10.3amaHo cHuCcOK, JOBXKHHA SIKOTO KpaTHa TphoM. OTpUMATH CIHCOK, B SKOMY
€JIEMEHTHU JIPYroi TPETUHU 3HAXOIATHCS B MOPSAIKY, 3BOPOTHOMY 3aIaHOMY.

11.3agaHo CHUCOK, JOBXHHA SKOTO KpaTHa TphoM. OTpUMATH CIIHUCOK, B SIKOMY
BUJIaJIEHA OCTaHHS TPETUHA.

12.3agaHo cnucok, JOBXKUHA SIKOTO KpaTHa 4. Bupanutu 3-y 4BepTh CIHUCKY, a
€JIEMEHTH 2-01 pO3TallyBaTH B OPAJKY, 3BOPOTHOMY 33JIaHOMY.

13.3agaHo cnucok mapHoi JOBXHUHU. OTpUMATH CIHCOK, B SIKOMY IepIla 1 Jpyra
MOJIOBUHU MTOMIHSIOTHCSI MICIISIMH.

14.3amaHo cHuCOK, JOBXHHA SIKOrO KpaTHa TpboM. OTpUMaTH CIUCOK, B SIKOMY
BUJIJIEHA JIpyra TPETHHA.

15.3amano cnucok mapHoi JOBXKUHU. OTpUMaTH CIUCOK, B AKOMY Ieplia 1 Jipyra
MOJIOBUHU TIOMIHSIOTBCA MICLUSMHU, NPUYOMY €JIEMEHTH JIpYroi MOJIOBUHU
33JIaHOTO CIIMCKY UTUMYTh B IOPSAJIKY, 3BOPOTHOMY 33JJaHOMY.

16.3amano 2 cnuckd, AOBXKHMHA SKMX KpaTHa 2. OTpUMaTH CIUCOK, CKIAACHHWH 3
MOJIOBUHOK 33J[aHUX CIHCKIB B HACTYIIHIN MOCIIJOBHOCTI: 2-a MOJOBUHA TIEPIIIOTO
CIIMCKY, 2-a TOJOBMHA APYrOro CIHMCKY, l-a MOJIOBMHA NEPLIIOro CHHUCKY, l-a
MOJIOBUHA JPYTOTO CIHCKY.

17.3amano 3 crnucku, JOBXKHUHA SKUX KpaTHa TpboM. OTpUMATH CIHCOK, CKIIAJCHUH 3
NEePIIOi TPETUHU NEPIIOTO CHUCKY, TPEThOI TPETHUHHU IPYroro i Apyroi TPETUHU
Tperboro. EnemeHTH ocCTaHHBOI TpPEeTUHU C(HOPMOBAHOTO CIHUCKY TOBHUHHI
PO3TaIIOBYBATHUCS B MOPSAAKY, 3BOPOTHOMY 3aJaHOMY.

18.3amano cnucok, MOBXKMHA sIKOro KpaTHa 4. Bupanutu 4-y 4yBepTh CIHUCKY, a

€JIEMEHTH 1-01 po3TanryBaTH B OPSAJKY, 3BOPOTHOMY 33JJaHOMY.
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19.3agaHo chucok, JOBXKHHA SIKOTO KpaTHa TpboM. OTpUMATH CIHCOK, B SKOMY
OCTaHHS TpeTHHa 30epiraeThcs, a mepia 1 Ipyra MiHSIOThCS Micisamu. [Ipuyomy
€JIEMEHTH IPYrol TPETUHU 3HAXOAUTUMYTHCS B IOPSAJKY, 3BOPOTHOMY 3aJJaHOMY.

20.3amaHo CHHCOK, JOBXKMHA SKOTO KpaTHa TpboM. OTpUMATH CHHUCOK, B SIKOMY
€JIEMEHTH OCTAaHHBO1 TPETHHH 3HAXOIATHCS B MTOPSIKY, 3BOPOTHOMY 33/1aHOMY.

21.3anaHo 2 crnucku mapHOi AOBXMHU. OTpuUMaTH CHHMCOK, CKIAIEHUH 3 Apyroi
MOJIOBUHM TEPIIOTO 33JaHOTO CIUCKY 1 MEPIoi MOJOBUHU APYTOTO.

22.3aaHO CHMCOK, JOBXKMHA SIKOro KpatHa 4. Bupamutu 2-y uBepTh CHHCKY, a
€JIEeMEHTH 4-01 po3TallyBaTH B OPAJKY, 3BOPOTHOMY 33JIJaHOMY.

23.3a1aHO CMHCOK, JOBXKMHA SKOTO KpaTHa TpboM. OTpuUMaTH CHHCOK, B SKOMY
Jpyra i OCTaHHS TPETUHU MOMIHSIIOTHCS MICIISIMHU.

24.3anano 3 CIMCKH, JOBXKUHA SKUX KpaTHA TpboM. OTpUMAaTH CHHCOK, CKIaIECHUH 3
JPYroi TPETUHU MEPLIOTO CIHUCKY, MEpIIOi TPETUHU APYroro i TPeThoi TPETUHU
TPETHOTO.

25.3agaH0 2 CIHCKH, TOBXKHMHA SKUX KpaTHa 2. OTpuUMaTH CIHCOK, CKIAICHUN 3
MOJIOBUHOK 33JaHUX CIHUCKIB B HACTYIMHIM MOCIII0BHOCTI: 1-a MOJIOBHHA MEPIIOrO
CIIMCKY, 1-a IOJOBMHA APYroro CIHCKY, 2-a MOJIOBUHA NEPLIIOrO CHHUCKY, 2-a
MOJIOBUHA JIPYroro crnucky. [IpuyoMy eneMeHTH Apyrux MOJOBHUH MOBUHHI OyTH

pO3TaIIoOBaHi B 3BOPOTHOMY MOPSIKY MO BIAHOMIEHHIO JI0 33aHOTO.
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3ABJIAHHS Ne 7
O06podka maTpuui

Memoro € HaBYUTHCH 0OPOOJISATH CIIMCKH CIHCKIB Ha MoBi Prolog.

3ae0annsa: BUKOHATU TEPETBOPEHHS MaTpulll ad0 PO3paxyHOK ii 3amaHoi
XapaKTEePUCTUKU. SIKIO B 3aBIaHHI MOBa We MPO JiaroHaji, 3aJaHy MAaTPHIIIO
BBAXKAaTH KBAJPATHOIO.

Ilpuknao euxkoHanna iHOUGIOYaIbHO20 3A60AHHA '

3amana KBaJapaTHa MaTPULd HEBITOMOTO po3Mipy. BuzHaunTu cymy eieMeHTIB Mij

MOOIYHOIO JIIarOHAJUTIO MATPHUIIl (BKIIOYHO 3 €JIEMEHTaMHU JliaroHa).

Prolog —mporpama Ipuxjiaam BUKOHAHHSA 3aIIUTIB
%+Test#, -Matrix ?- matrix_main(1,X).
matrix_data(1,[[1,1,1,1,1],

[1,1,1,1,1], X=15

[1,1,1,1,1],

[1,1,1,1,1], Yes

[1,1,1,1,11D). ?- matrix_main(2,X).
matrix_data(2,[[1,1,1,1,0],

[1,1,1,0,0], X=0

[1,1,0,0,0],

[1,0,0,0,0], Yes

[0,0,0,0,01D).

%-+Test#, -Sum

matrix_main(K,S):-
matrix_data(K,Ms),
length(Ms,N),
matrix_pro(Ms,N,0,S).

%-+Matrix, +Rows Counter,
+Accumulator, -Sum
matrix_pro([R|Rs],I,Acc,S):-
row_pro(R,1,1,S11),
11is I-1,
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Accl is Acc +S11,
matrix_pro(Rs,I11,Accl,S).
matrix_pro([],_,S,S).

%-+Row, +Counter, +N, -Row Sum
row_pro([_|Xs],I,N,S):-
I<N,
11is I+1,
row_pro(Xs,I1,N,S).
row_pro([X|Xs],I,N,S):-
I>=N,
11is I+1,
row_pro(Xs,I1,N,S1),
Sis S1+X.
row_pro([],_,_,0).

B mpouenypi  matrix_pro/4 pexypcist BinOyBa€eTbes 1Mo psjakax matpuiii. Ha
KOXHIN ITepalii 0OYMCIIOETECA CyMa BIANOBIIHUX €JIEMEHTIB MOTOYHOTO PSAKY —
nporeaypa row_pro/4. B matrix_pro/4 peanizoBaHo npaBy pekypcito, a B FOW_pro/4

— JIIBY.

Inousioyanvni 3a60annsn

1. 3amana maTpuilsl HEBIIOMUX PO3MipiB. OTpuMatd MaTpullo, B SKIH KpaiiHi
€JIEMEHTHU T'OJIOBHOI JlaroHaIl MOMIHSIOTHECS MICIISIMH.

2. 3ajaHa KBaJpaTHA MAaTPHIl HEBIIOMOTO po3mipy. OTpuMaTH MaTpPHUIIO, B SIKIN
TOJIOBHA 1 ITOO1YHA AlaroHaal HOMIHSIOTHCS MICISIMU.

3. 3agaHa KBaJpaTHA MaTPHIS HEBIJIOMOTO po3Mipy. OTpuUMaTH CyMy €JIEMEHTIB,
pPO3TAIIOBAHKMX BHILE 32 TOJIOBHY Jl1arOHaJIb MATPUILII.

4. 3ajgaHa KBajJpaTHAa MaTpPHISl HEBIAOMOro po3Mipy. OTpuMatu Cymy €JIEMEHTIB
TPETHOTO KBaJIpaHTa MATPHIII.

5. 3agaHa Matpuus HEBIJOMHUX po3MmipiB. OTpuMaTd MaTpULIO, B SIKOi MOJOBUHU
TOJIOBHOI JlaroHasl MOMIHAIOTHECS MICIIMH.

6. 3agana matpunsg po3mipiB. MXN. OTpumatu MaTpuIlio, B SKid MOMIHSIOTHCS

micusamu (M,1) -ii 1 (1,1) -ii enemeHTH.
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7. 3agaHa KBaapaTHA MaTPHIIS HEBIIOMOTO po3Mipy. OTpuMaTH CyMy €JIeMEHTIB, 110
3HAXO/STHCS HA TIOJIOBMHAX JIIarOHAJICH, PO3TAIIOBAHUX MIPABOPYY BiJI IIEHTPY.

8. 3agana KBagpaTHa MaTpulsd HEBIIOMOTO po3mipy. OTpuUMaTu cymy €JIE€MEHTIB,
110 3HAXOAATHCS HA OOIYHIN JiaroHai.

9. 3agana kBajpaTHa MaTPUIS HEBILAOMOro po3mipy. OTpuMaTH MaTpuIlio, B SIKIA
KpaifH1 €JIeMEHTH MO0IYHO1 AlaroHall MOMIHSIOTHCS MICI[IMH.

10.3amana xBagpaTHa MaTpULd HEBIIOMOTrO po3mipy. OTpUMaTH MATPHUIO, B SKii
MTOMIHSIFOTBCSI MICIISIMH BEPXHI ITOJIOBUHU I'OJIOBHOI 1 MOOIYHOI JliaroHaeH.

11.3agana MaTpuus HEBIJOMHUX po3MipiB. OTpUMAaTH CyMy LEHTPAJIBbHOTO 1 BCIX
€JIEMEHTIB, 1110 OTOYYIOTh HOTO.

12.3anana kBagpaTHa MaTpUIll HEBIIOMOTO po3Mipy. OTpuMaTd CyMmy €JIEMEHTIB,
10 3HAXO/ISIThCA Ha TOJIOBHIN JiaroHaIl.

13.3amana kBajgpaTHa MaTpUllsl HEBIOMOro po3mipy. OTpUMaTH MATpUIIIO, B SKIH
MIHSIOTBCS MICIIMHU ITOJIOBUHU T'OJIOBHOI 1 ITOOIYHOI J1aroHaiIeH, 110 3HaXO0IAThCs
3J1iBa BiJl LICHTPY.

14.3amana kBajgpaTHa MaTpUllsl HEBIJOMOro po3mipy. OTpUMAaTH MATPUIIIO, B SIKii
KpaiiHl €JE€MEHTHU TOJIOBHOI JlaroHayli MOMIHSIOTBCS MICHSIMHU 3 CYCIIHIMHU IO
laro”Hall eJIeMeHTaMu.

15.3amana matpuiss HEBIIOMHUX po3MipiB. OTpuMaTH CyMy €JIE€MEHTIB MEpIIOTo
KBaJpaHTa MaTPUIL.

16.3amana kBajgpaTHa MaTpUllsl HEBIOMOro po3mipy. OTpUMaTH MATpUIIIO, B SKii
KpaiiHi eJeMeHTH MOOIYHOI JiaroHajl MOMIHSIOThCS MICIIMH 3 CYCIJIHIMHU 10
Jlaro”all eJIeMeHTaMH.

17.3amana matpuis po3MmipiB MXN. OrpuMatu MaTpuIlo, B SKiM MOMIHSIOTHCS
Micismu (M,n) -it 1 (1,n) -ii ereMeHTH.

18.3amana kBagpaTHa MaTpuilsl HEBiOMOro po3mipy. OTpuMaTH MaTpuIllo, B SKii
MIHSFOTHCSI MICIISIMH IICHTPAIbLHUN CTOBIMYHK 1 IICHTPATLHUAN PSAAOK MATPHIIL.

19.3amana kBagpaTHa MaTpUIsl HEBIAOMOTO po3mipy. OTpuMaTH MaTpulllo, B KA
MIHSIFOTBCS MICLSIMU IIOJIOBUHU T'OJIOBHOI 1 IMOOIYHOT JlaroHaieH, 110 3HaX0ISIThCs

paBoOpyY BiJ LIEHTPY.
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20.3amana MaTpuilsl HEBIIOMHX po3MipiB. OTpUMaTH CyMy €JEMEHTIB IPYroro
KBaJIpaHTa MaTPHIII.

21.3agana kBajipaTHA MaTPUIIS HEBIIOMOTO po3Mipy. OTpuUMaTH CyMy €JIeMEHTIB, 110
3HaxXOJATHCS Ha MOJOBUHAX JllarOHAJeH, pO3TalllOBAaHUX BHUIIIE 3a LIEHTP.

22.3ajaHa KBaJpaTHA MaTPHIl HEBIIOMOTO po3mipy. OTpuMaTH MaTpHUIIO, B SKiH
MIHSIOTHCSA MICISIMA HIKHI IOJIOBUHU T'OJIOBHOI 1 TOOIYHOT JlaroHajei.

23.3aaHa KBaJgpaTHAa MaTpUIll HEBLAOMOTO po3Mmipy. OTpUMaTH CyMy €JIEMEHTIB,
110 3HAXOOATHCS HA ITOBIYHINI JTlaroHalIl.

24.3anaHa KBaJpaTHAa MaTpUld HEBAOMOro po3mipy. OTpuMaTu Cymy €IEeMEHTIB,
pPO3TaIIOBAHMX BHILE 32 MOOIYHY AlaroHaab MaTpPHIIL.

25.3agana Matpuid HEBIIOMHX po3MmipiB. OTpuMatd CyMmy €JIE€MEHTIB, IO

3HAXOIATHCA HA 000X JI1aroHaJIsIX.
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3ABJJAHHS Ne 8

Buxopucranns npeaukaris 300py

Memorw € HaBUNTUCh BUKOPUCTOBYBATH METAIIPEINKATH.

3aeoanna: y 6a3i JaHUX MICTUTUCS KOOPJIWHATU JEAKOT MHOKMHHU To4ok. Ha
MJCTaBl WX JTaHUX BUKOHATH 1H/IMBITyalbHE 3aBIaHHS.

[Ipencrapienns Touku B b/l mOBMHHE MICTUTH 1i TO3HAYCHHS 1 KOOPAUHATH.

basy nanux mpencraButu y Burisiai Qaxti. Hampuknan, mias nekapTOBHX
KOOPJIMHAT MOKe OyTH BUKOPUCTAHE BITHOIICHHS HACTYITHOI CTPYKTYPH:

point(?Point_Sign, ?Abscissa, ?Ordinate).

[adopmaris mae Oyrm mpexacraBieHa B bJl Tumy assert/retract. 3ammucis

MMOBUHHO OYTH JOCTaTHBLO JJII OTPUMAHHS JICKUJIBKOX BapiaHTIB PIIICHHS.

Ilpuknao 6uKkoHanHA IHOUGIOYATIbHO20 3A60AHHA '

M0 paJilyCy Koja 3 IIEHTPOM B Hadalli KOOpAWHAT OTpuMaTu Bci Touku BJI, siki HE

HaJIC)KAaTb KOJIY.

Prolog —mporpama Ilpuknaam BUKOHAHHA 3aNUTIB

:- dynamic ?- points_main(2,L).

point/3.

L =[a]

%?Point_Sign, ?Abscissa, ?Ordinate
db_filling:- Yes

point(_,_, ), ?- points_main(5,L).
db_filling:-

assert(point(a,1,1)), L=1[a,b,c]

assert(point(b,2,2)),

assert(point(c,1,3)). Yes

%-+Radius, -Points List

points_main(R,Xs):-
db_filling,
findall(X,inside(R,X),Xs).
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%-+Radius, -Point
inside(R,P):-
point(P,X,Y),
R*R >= X*X + Y*Y.

Y BumanKy TMpeAcTaBlIeHHS JaHuX y Burai ¢pa3 Prolog-mporpamu,
HEoOX1THO Taki ¢)pa3u orojocutd aupektuBoro - dynamic. ITponexypa db_filling/0
BUKOHY€E 3aBaHTaxkeHHs bJI. B mepmiiii ¢pasi 3miiicHIOETbCS TiepeBipka, 4u Oyia
3aBaHTakeHa bJl panime. Sxkmo 3amucu BJl BXe iCHYIOTH, 3aBaHTaKEHHS

OpUMUHAETHCA. B iHIIOMY BUMAanKy BiAOYyBa€ThCsl 3aBaHTaXEHHsS MOYaTKoBOi bJ]

(bpaza 2).

Inousioyanvni 3a60anns

1. Ilo 3agaHoMy HEHTPY 1 pajailycy Kojia OTpuMaTH Bcl Touku B/l [Ki jnexath Ha KOJl.

2. Ilo 3amanux BeMMKIN 1 MaJIiii OCSIX OTPUMATH BC1 MOYKJIUBI (DOKYCH EIITICIB.

3. OTpuMarty BCl MOXKJIMBI TPUKYTHUKH, SIKI MOKYTh OyTH MOOy/I0BaHI Ha MiACTaBl
To4ok bJI.

4. Tlo 3amaHoMy IHEHTPY 1 paailycy Kojla oTpumaTu Bci Touku BJI, ski nexartb
yCeperHI Koja.

5. Ha mincrasi Toyok b/l orpumaTy BCl TPUKYTHUKHU 3 PIBHOIO IUIOMIEHO.

6. Ilo 3amanmx meHTpax 1 pajiycax JBOX KiJd 3HAHUTH BCl TOYKH, SKI HaJeXaTb
00J1acTl NEPETUHY IUX K1J.

7. Tlo 3agaHomy paniycy oTpumartu Bci TOUkd b/l siki MOXyTh OyTH LEHTpamu KiJ,
10 HE MEePETUHAIOTHCS.

8. OTtpumartu BCi MOXIJIMBI pOMOH, SIKIi MOKYTh OyTH MOOYyIOBaHI Ha MiACTaBl TOYOK
B.

9. Ilo 3amaniii BepimHi 1 mapamMeTpy p mapadoiu 3 BEPTUKAIBHOIO BICCIO OTPUMATH
Bci Touku B/, 1o Hanmexath mapadoti.

10.ITo 3amaHuX BEIUKIM 1 MaJIiii OCAX OTPUMATH BC1 MOKJIMBI IICHTPH CIIIIICIB.
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11.Tlo 3amaHuX UEHTPY, MINACHINA 1 ysABHIA ocsiM oTpumMatu Bci Touku BJI, mio
HaJIeKaTh Tinepooi.

12.0TpumaTi BCl MOXJIMBI KBaJpaTH, SKI MOXYTh OyTH MOOYIOBaHI Ha IIi/ICTaBi
Touok b/I.

13.ITo 3amaHoMy pajaiycy OTpUMATH BCl IMapu IIEHTPIB Kijl, BCEPEIUHY SIKUX
MOTpAaIUIsie OJIHAKOBA KIJIbKICTh TOYOK Bb/I.

14.0tpuMaTi BCl MOXJIMBI PIBHOCTOPOHHI TPUKYTHHKH, SIKI MOXYTh OyTH
noOyioBaHi Ha mijcTaBi Touok b/I.

15.0tpuMaT BCl MOXJIHBI MPSAMOKYTHI TPUKYTHHUKH, SIKI MOXKYTh OyTH 1MOOYAOBaHi
Ha miacTaBi Todok B/I.

16.T1o 3amaniii BepiuHI 1 mMapaMeTpy p mapadoid 3 BEPTUKAIHLHOIO BICCIO OTPUMATH
Bcl ToukHu B/, siki 3HaX0AAThCSA y BHYTpPIIIHINA 00JacTi TapadoIy.

17.0TpumaTi BCi MOXJIMBI MapajieliorpaMu, siKi MOXYTh OyTH MOOyJIOBaHI Ha
mijcTaBl Touok bJI.

18.ITo 3amaHux IEeHTpax 1 pajiycax ABOX KiJ 3HAWTH BCl TOYKH, IO HAJICKATH
W3 TOHKTUBHIN CyM1 IIUX KiJI.

19.T1o 3agaHuX LEHTPY 1 pajaiycaM ABOX KOHIIEHTPUYHUX KT 3HAWTH BCl TOYKH, IO
HaJIeXaTh KUIBII0, YTBOPEHOMY 33/IaHUMH KOJIAMH.

20.ITo 3amanuMx MLEHTPY, BENMKIA 1 Mamii ocaM otpuMatd Bci Touku bBJI, 110
3HAXOISITHLCS 103a E€JIIICOM.

21.0tpuMaty BCl MOKJIMBI Tparmellii, ki MOXyTb OyTH moOyaoBaHI Ha TMiACTaBi
To4ok bJI.

22.Ha mincraBi Touok b/l orpumaTu Bei piBHOOECAPEHI TPUKYTHUKH.

23.Ilo 3amanmx 1eHTpax 1 pagiycax ABOX KUI 3HAWTH BCl TOYKH, IO HaJeXKaTb
00'€THAHHIO KX KIJI.

24.0O1tpuMaty BC1 MOXIJIMBI TPUKYTHUKHU, IEPUMETP AKUX Oy/I€ MEHIIIUN 3aJ1aHOTO.

25.11o 3amaniii BepimHi 1 mapamMeTpy p mapadoiu 3 BEPTUKAIBHOIO BICCIO OTPUMATH

BCi Touku bBJl, siki 3HaxX0ASATHCS B 30BHIIIHIN 00J1acTi mapadosiu.
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3ABJAHHSA Ne 9

O0po0ka 3anuciB B/l Tumy recorded

Memoro € naBunTHCh Benennio b/ Tumy recorded.

3aeoanna: y 6a3i JaHUX MICTUTUCS KOOPJIWHATU JEAKOT MHOKMHHU To4ok. Ha
MJCTaBl WX JTaHUX BUKOHATH 1H/IMBITyalbHE 3aBIaHHS.

[Ipencrapiennds Touku B b/l moBMHHE MICTUTH i1 MO3HAYEHHS 1 KOOPUHATH.

basy nanux mpencraButu y Burisiai Qaxti. Hampuknan, mias nekapTOBHX
KOOPJIMHAT MOKe OyTH BUKOPUCTAHE BITHOIICHHS HACTYITHOI CTPYKTYPH:

point(?Point_Sign, ?Abscissa, ?Ordinate).

[adopmariss mae Oyt mpexacrasiena B b/l tumy recorded. 3amuciB mMoBHHHO

OyTH JOCTATHBO JJI OTPUMAHHS JACKIJTLKOX BapiaHTIB PIIICHHS.

Ilpuknao 6uKkoHanHA IHOUGIOYATIbHO20 3A60AHHA '

M0 paJilyCy Koja 3 IIEHTPOM B Hadalli KOOpAWHAT OTpuMaTu Bci Touku BJI, siki HE

HaJIC)KAaTb KOJIY.

Prolog —mporpama Ilpuknaam BUKOHAHHA 3aNUTIB
%?Point_Sign, ?Abscissa, ?Ordinate ?- rec_points_main(1,L).
db_rec _filling:-

recorded(db,point(_, , )),!. L=1]
db_rec _filling:-
recordz(db,point(a,1,1)), Yes
recordz(db,point(b,2,2)), ?- rec_points_main(2,L).
recordz(db,point(c,1,3)).
L =[a]
%-+Radius, -Points List
rec_points_main(R,Xs):- Yes
db_rec_filling, ?- rec_points_main(3,L).
findall(X,insidel(R,X),Xs).
L =[a, b]
%-+Radius, -Point
insidel(R,P):- Yes
recorded(db,point(P,X,Y)), ?- rec_points_main(5,L).
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R*R >= X*X + Y*V.
L=1[a,b,c]

Yes

[MpencraBnennst manux tuiy recorded He moTpedye TOAATKOBUX OTOJIOIICHb.

IMpouieaypa db_rec filling/0 Bukonye 3aBantaxkenHs BJl anaioriuno mporemypi

db_filling/0, sixa onucana B 3aBaHHi 8.

Inoueioyanvni 3a60annsn

[To 3amanoMy 1IEHTpPY 1 pajaiycy KoJjia oTpuMatu Bcl Touku B/l sK1 JexaTh Ha KOJI.
1o 3agaHuX BENMKIHN 1 Maiil OCAX OTPUMATH BC1 MOXKIIHMBI (POKYCH EIIIIICIB.
OTpumaT BC1 MOXJIHMBI TPUKYTHUKH, SIKI MOXYTh OyTH MOOY0BaH1 Ha ITiJICTaBi
To4ok bJI.

[To 3amanoMy LEHTpY 1 pajiycy Kojia oTpumaTu Bci Touku bBJI, ski nexatb
yCepeliHI Koja.

Ha nincrasi Touok B/l oTprimMaTy BC1 TPUKYTHHUKY 3 PIBHOIO ILJIOLLEO.

[lo 3amaHux 1eHTpax 1 pajaiycax ABOX KiJ 3HAWTH BCl TOYKH, SIKI HaJeXaThb
00J1aCTl MEPETUHY ITUX KiJI.

[To 3amanoMy pajiycy oTpuMatu Bcl TOUkU BJl, siki MOXKYyTh OyTH LIEHTpaMHu KiJ,
110 HE MEePETUHAIOTHCS.

OTpumaTH BC1 MOXJIMBI pOMOM, SIKI MOXYTh OyTH MMOOYJOBaH1 Ha IiJICTaBl TOUYOK
B.

[To 3amaniii BepinHI 1 mMapaMeTpy p mapadoid 3 BEPTUKAIBHOIO BICCIO OTPUMATH

Bci Touku B/, mo Hanexath mapadoti.

10.1To 3amaHuX BEIUKIM 1 MaJIiii OCSX OTPUMATH BC1 MOKJIMBI IICHTPH €IIIICIB.

11.Tlo 3amaHWX LEHTPY, MIACHIA 1 ySABHIM ocaAM oTpuMmaTu Bcl Touku bJI, mo

HaJIeXaThb TirnepooJIi.

12.0TpumaTi BCl MOXJIHMBI KBaJpaTH, SKI MOXYTh OyTH MOOYIOBaHI Ha ITi/ICTaBi

Touok b/I.
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13.Ilo 3amaHomy paaiycy OTpMMaTH BCl Mapu UEHTPIB KiJ, BCEPEOUHY SKUX
NOTparvisg€ 0JJHAKOBa KIJIbKICTh TOUOK b/I.

14.0OTtpumaTi BCl MOXJIMBI PIBHOCTOPOHHI TPUKYTHUKH, SIKI MOXYTh OyTH
noOyaoBaHi Ha mijgcTaBi To4ok b/l

15.0TpumaT BCl MOKJIMBI TPSIMOKYTHI TPUKYTHHUKH, SIKI MOXYTh OyTH MOOyA0BaHi
Ha miacTtaBi Todok b/I.

16.T1o 3amaniii BepmnHi 1 mapaMeTpy p mapadoyn 3 BEPTUKAIBHOIO BiCCI0 OTPUMATH
Bci ToukH B/, ikl 3HaXOAAThCs Y BHYTPIIIHIM 00J1aCTi TapadoIIn.

17.0TpuMaTi BCi MOXJIMBI TapajenorpaMu, sKi MOXyTh OyTH MOOyZOBaHI Ha
miacTasl To4ok b1,

18.1To 3amaHux HEHTpax 1 paaiycax JBOX KIJ 3HAWTH BCl TOYKH, IO HaIEkKaTb
JTU3'FTOHKTUBHIN CyMi LIMX K1JI.

19.T1o 3agaHuX LEHTpPY 1 pajiycaM JBOX KOHIICHTPUYHUX KiJ 3HANUTH BCl TOYKH, IO
HaJIeXaTh KUIBII0, YTBOPEHOMY 33IaHUMU KOJIAMH.

20.ITo 3amaHMX WEHTPY, BENWKIM 1 Mamiid ocsiM oTpumaTtu Bci Touku BJI, mo
3HaXOJATHCS 1103a EIIICOM.

21.0Tpumaty BCi MOXKIIWBI Tpamerii, siki MOXyTh OyTH MOOyIOBaHI Ha IiJICTaBl
Touok b/I.

22.Ha mincraBi Touok B/l orpuMartu Bci piBHOOSIPEHI TPUKYTHHUKH.

23.Ilo 3agaHmMx mEHTpax 1 pajaiycax OBOX KT 3HANTH BCi TOYKH, IO HAJIEKaTh
00'€THAaHHIO KX KIJI.

24.0TpuMaty BC1 MOKJIMBI TPUKYTHUKH, IEPUMETP SIKUX Oy/1e MEHIIINN 3aJaHOTO.

25.11o 3amaniii BepmmHi 1 TapamMeTpy p mapadoin 3 BEpTUKAIBHOI BiCCIO OTPUMATH

Bci Touku BJl, ki 3HaxX0A9ThCS B 30BHIIIHIN 00J1acTi mapadosim.
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3ABJIAHHS Ne 10

3anava kaacugikamii

Memoro € HaBunTHch po6oTi B Erlang OTP.

3aeoanna: wnanucatu Erlang-nporpamy BH3Ha4eHHs Kjacy 3aaHOro 00’€KTy
32 BIJOMMMH 3HA4eHHSAMU HOro o3HakK. [laHMX mNOBMHHO OyTH OOCTAaTHBO IS
OTPUMAaHHS IEKUTbKOX BapiaHTIB PillICHHS.

Ilpuknao euxonanus iHOUBIOYaANbLHO20 3A60AHHA'

Kiacudikartiist ctpareriii mouryky B MpocTopi CTaH1B.

Erlang — mporpama Ipuxaaam BUKOHAHHSA 3aIIUTIB
%+ (Evaluation function, Cost > guidelines:strategy_classification(1,0).
% function) "Hill-climbing’
%- Strategy > guidelines:strategy_classification(1,1).
strategy_classification(0,0)-> 'Best-first search’

'‘Depth-first search’;
strategy_classification(0,1)->
'‘Breadth-first search’;
strategy_classification(1,0)->
"Hill-climbing’;
strategy_classification(1,1)->
'‘Best-first search’.

OriHiOBaHHS CTaHy X TIpU TIONMIYKYy B MPOCTOPl CTaHIB BiIOYyBa€ThCS 3a
3HAYEHHAM OLIHIOBAJIbHOI PYHKIIIT
f(x) = h(x)+g(x),
ne h(x) — eBpucTruHa OIiHKA NUIIXY BiJ cTaHy X 10 HiiboBoro crany (Evaluation
function)
g(x) — BapTicTh (MOBKKMHA) (PAaKTHYHOTO ILIAXY BiJ MOYATKOBOIO CTaHy JO CTaHy X
(Cost function)

B 3anexHocri Big Bukopuctants/ He BukopucTtanHs h(X) Ta g(X) BU3Ha4aeThCs
cTparteris momyky. B mporpami 1 BianoBigae BukopuctanHoo, () — HEBUKOPUCTAHHIO
BIJITOBITHOTO KOMITOHEHTY.
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Inoueioyanvni 3ae0anns

Knacudikaris Ti1 o6epTaHs.
Kiacudikariiiss MHOTOTpaHHHUKIB.
Knacudikaiiis moBepXoHb 2-T0 MOPSIIKY.

Kiacudikariis cucteM KOOpAMHAT KOCMIYHOI reojie3ii.

AN A o

Knacudikaris OputaHchbkux KopaOiiB yaciB Jpyroi CBITOBOI BIWHU IO HOMEPY
BUMIICIIA.

6. Knacudikaris paker 3a kogoBumu no3nadeHusmMu HATO.

7. Knacuikarist raJakTHK MO TOC1A0OBHOCTI Xaba.

8. Krnacudoikaiiist BAHTaXXHUX aBTOMOO1TIB.

9. Knacudikairisi BUH 32 TepMiHAMU BUTPUMKH.

10.Knacudikaris MUTHIPUYHAX TIOBEPXOHb.

11.Knacudikariiss MHOTOKYTHHUKIB.

12 . Knacudixkariist mopia KOHE.

13.Bu3nadyeHHs 3ipoK 32 0OCHOBHOIO (I"apBapachKOI0) CIEKTPATBHOO KiIacH(iKaIli€ro.
14 Knacudixkariis KpuBux 2-T0 HOPSIKY.

15.Knacudikartiist cuicteM KOOpAUHAT B €JIEMEHTapHINA MaTeMaTHII].
16.Kmnmacudikariisi KOHbSIKIB.

17.Knacudikariis 1erkoBUX aBTOMOOLTIB.

18.Knacudikarrisi amKkoroJbHUX HAIOIB 32 TEPMiHAMU BUTPUMKH.
19.BusnaveHHs ranakTuk 3a ["apBap/icbkoro Kiacugikariero.
20.Kmacudikarrist Tutackux reoMeTpuaHuX Qiryp.

21. Knacudikarriss HABKOJI03EMHHUX acTEPOIIiB.

22 Knacudikairisi KOMIT IOTEPHHUX Irop 3a JKaHpaMHu.
23.Knacudikaiist KyTiB B TeOMETPii.

24 Knacudikarris HadT.

25.Knacudikairist TaHKIB 3arajibHOTO MTPU3HAYEHHS 32 MACOI0.
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3ABJIAHHS Ne 11

Posrany:xeHi aaropurmu

Memorto € HaBUUTHCH peai3oByBaTH Ha MOBi Erlang posramysxeni anmropurmu.

3asoannsn: npencrasutu Ha Erlang ¢ynxkuiro f(X), 3amany B iHAMBIIyaTbHOMY
3aBJIaHHI.

Ilpuknao eukoHanHa iHOUGIOYAIbHO20 3A60AHHA '
0,x=0

Erlang —mporpama IIpukiax BUKOHAHHS 3aIIUTIB
func_valuel(0,_N) -> 0; > guidelines:func_valuel(1,3).
func_valuel(X,N) when X>0 -> 6

sum_direct(X,N). > guidelines:func_value2(1,3).
6
func_value2(X,N) ->
if
X==0->0;
X>0 -> sum_tail(X,N,0)
end.

sum_direct(X,l) when I>0 ->
(1*X) + sum_direct(X,1-1);
sum_direct(_X,0) -> 0.

sum_tail(X,1,Acc) when 1>0 ->
sum_tail(X,1-1, Acc+I*X);
sum_tail(_X,0,S) -> S.

Peaizanii func_valuel/2 ta func_value2/2 exBiBanentHi. B nepriomy Bunaaxy

oxoponHi Bupasu (Guard) 3acrocoBaHi B rojioBi piBHSIHbB, B APYyroMy — B oreparopi if,

B mporpami HaBeiaeHo ABI Bepcii peamizaiii MmiJICyMOBYBaHHS BIAMOBIIHO 3

MPSIMOIO Ta XBOCTOBOKO PEKYPCISIMHU.
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Inousioyanvui 3a80anns

1. | % AKLLO 1<X<2, 2. {0, AKLLO X<1
12
X!,
lk_[ kx, AKLLO X>2. AKWo x>1.
=1
3. (k, AKwo x<0, 4. XH-X, AKLLO X<55
n X
z (kx +2), AKio x>0. ’ AKLWo x>55.
k=1
5. |kx¥, AKwwo x<10, 6. {a’ AKLLIO X<2
8
|
z kKX,  skwo x>10. (ax)t, AKLLO X>2.
k=1
7. ((kx)!, akwo 0<x<10, 8. 0, AKLLO X<12
XK 10
, AKLO X>1. H (kx + &)iKwo x>12.
k=1
9. X AKLLO 7<X<9, 10. 5, AKwo x<100
kx* 3
X", AKLLO X>9. Z (ix — 2fiKwo x>100.
i=1
11. {C +X, akwo x<200, 12. {0’ AKWO 1<x<2
n |
X" akuo x>200. a+x, AKLLO X>2.
13. {2, AKLLO X<2, 14. {0, akuwo x<20
n m |
X"+ X, SAKLLO X>2. atx, sakwo x>20.
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15 (xk 115,

ikxk,
k=1

17. (4,

21. K,

15

H kX,

k=1

nx"

23. {(X+ n",

25. [c+x,
x",

AKLo 1<x<2,

AKLLO X>2.

AKLLO X>a,

AKLLO X<a.

AKLLIO X<n,

AKLLIO X>N.

AKLo x<k,

aKuo x>k.

AKLLO X<n,

AKLLO X>N.

Akwo x>10,

AKwo x<10.

16.

18.

20.

22.

24.

X!,

=~
Il ~
N

K,
{(x+k)!,
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AKLLO X>2

AKLO 1<x<2.

akwo 1<x<k

akwo x>k.

AKLLO X<n

AKLLIO X>N.

AKWO 1<x<2

AKWO X>2.

AKWwo x<k

AKWo x>Kk.



3ABJIAHHSA Ne 12

KoncTpyroBanHs ciuckiB

Memoro € HaBYNTHUCH KOHCTPYIOBATH CITUCKHU Ha MoBi Erlang.

3ae0anna: oTpUMaTH CIHUCOK 3HAYCHb 3aJaHOI B 1HIAMBIIyaJbHOMY 3aBJIaHHI

¢ynkii. [HTepBan 3HaueHb 3MIHHOI X, KPOK B IHTEpBasi 1 JOJATKOBI MapameTpu

3aJal0ThEC B 3aITHTI.

Ilpuknao eukoHanna iHOUGIOYAIbHO20 3A60AHHA '

f(x) :_Nzli*x

Erlang —mporpama

Ipuknax BUKOHAHHSI 3alIUTIB

vo+(X,Final X,Step Size,N)

% -List of Function Values

func_main(X,Xf,H,N)->
func_list(X,Xf+H/100,H,N).

Yo+(X,Final X,Step Size,N)
% -List of Function Values
func_list(X,Xf,H,N)when X=<Xf ->

func_list(X,Xf, , Jwhen X>Xf ->[].

[sum_tail(X,N,0)|func_list(X+H,Xf,H,N)];

6.0]

6> guidelines:func_main(0,1,0.2,3).
[0,1.2,2.4,3.6000000000000005,4.8,

B 30BHIiIHIN nporeaypi

func_main/4 BupaxoOBYEThCS MeKa IHTEpBaAIy 3

ypaxyBaHHsIM MoMIIKKA HakommueHHs. [Iporienypa func_list/4 6e3nocepennbo Oyaye

CIMCOK 3HA4YCHb (PYHKIIIT, sIKi po3paxoByroThcs SUM_ tail /3, Bu3HaueHo B mporpami

o 3aBmadus Ne 11.

Inouesioyanvni 3a60annsn

No OyHKIIA y(X) No OyHKIIA y(X)
BapiaHTy BaplaHTy
1 Y, cos(x +2i) 14. 1N e
;—izﬂ - 2x* x+—N+1:l[cos( X_
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Y1 d1 .
2 (Z.z)x/z 2 15 hfg 4
i=1 ik -1 :
Di*x
i=1
3 ., 16. T+X o5
(;:x +i ) hsinx 1+ X3 1:3[ X
N N i
4 sz / 17 \/F*Z—
= I -1 i=1
3) N s 18. N 4.
(H(z +x))x° H(( + N
i=1 i=1
X+ N
6 1 i +05 19. Nese
1+cosx1;[ 3 X ,lex_-i—l
7. Ny 2 20 x Lx+iM
(;i+xj+tgx N lzzll 2i+1
8. T 43 - 21 Y
COSX *H(( +2.3%1_ Vx+1 Zzsmx
i=1 i=1
0. \/— 22 N & N+i+x
X +5*X+2*Z|*x2 411
i=1 X i
10. N 23 S
N
Gl oSN
N
1L -1 +tg0) a M Jer+
= X+ o
12. sin €, € —x_ 25 Jx &S
, H : x+;x
13. x

X+i
Z——cosx
i=1
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3ABJIAHHS Ne 13

O0podKka ereMeHTIB CIMCKIB

Memoro € HaBYUTHCH 00POOJIATH eIEMEHTH CITMCKIB Ha MOBI Erlang.
3ae0annsa:  HanucaTH  mporpaMmy  pIlIEHHS  BOpaBH, BKa3aHoi B
1HIMBITyaIbHOMY 3aBJIaHHI.

Ilpuknao euxonanus iHOUBIOYaAbHO20 3A60AHHA '

3aMIHHATH N-H €JIEMEHT CIIMCKY Ha ocTaHHId. Yuciao n 3aJa€TbCA B 3aITTI.

Erlang —mporpama IIpukjaj BUKOHAHHS 3aIIUTIB
% ver.1 >guidelines:replacel([1,2,3,4,5],3).
%-+(List,N) [1,2,5,4,5]
%-New List >guidelines:replace2([1,2,3,4,5],3).
replacel(Xs,N)-> [1,2,5,4,5]

[ _|L] = part2(Xs,N),
partl(Xs,N)++[lists:last(Xs)|L].

%-+(List,N)

%-Part before nth item

partl([X|Xs],when I>1 ->
[X|partl(Xs,I-1)];

partl(_,1)->[].

%-+(List,N)

%-Part after nth item

part2([_X|Xs],when I>1 ->
part2(Xs,1-1);

part2(L,1)->L.

% ver.2

%-+(List,N)

%-New List

replace2([X|Xs],I) when I>1 ->
[X|replace2(Xs,1-1)];

replace2([_Xn|Xs],1)->
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{Xz,Tail} = replace21(Xs,[]),
[Xz|Tail].

%-+(List,Accumulator

%-{Last Item, List after Xn}

replace21([Xz],Acc)->
{Xz,lists:reverse([Xz|Acc])};

replace21([X|Xs],Acc)->
replace21(Xs,[X|Acc]).

[Tponieaypa replacel/2 36upae B HEOOXIiIHIN MTOCITIIOBHOCTI YaCTHHY CITUCKY

OO0 N-rO €JICeMCHTA, OCTaHHIM €JIEMEHT Ta YaCTUHY CIIHCKY Mmicas N-ro eJIEMEHTa.

[lepiia Bepcist O1IbII 3po3yMina, ajie MoTpedye Ha n/2 OiIbIIE ITepaliid HiX aApyra.

[Mpoueaypa replace2/2 BiaTBOproe BUIAMOK IEPE3alMCy B HOBHMM CIIHCOK

BCiX eneMeHTiB 10 N-ro. [Iporenypa replace21/2 moseprae KOPTEK 3 OCTAHHBOTO

CJICMCHTA Ta PCUITHU 3a1aHOTO CITUCKY micis N-ro CJICMCHTY.

© 0o N o 0 B~

Inouesioyanvni 3a60anns

Bupganutu 13 COHCKY €JIEMEHTH, 110 TMOBTOPIOIOTHCS, 3AJIMIIUBIIN OJUH
EK3EMILIAP.

Bupanutu nepeocTaHH1id 1 OCTaHHIM €JIEMEHTU CIUCKY 1 BCTABUTH X BIJMOBIIHO
NEPILIHUM 1 IPYTUM.

Jlonatu B KiHEIlb 3a/IaHOTO YHUCJIOBOTO CIHCKY €JIEMEHT, KUl € CyMoio 1-To 1
OCTAaHHBOTO €JIEMEHTIB.

BunanuTu 13 CriMcKy BCi €IEMEHTH, 10 CTOSITh HA MAPHUX TTO3UITIAX.

3amanuii YUCIOBUM cMCOK. Buganutu 3 HbOro BCi HEMapHi YucIia.

3aMIHUTH N-i €JIEMEHT CIUCKY Ha nepiuri. Yucao n 3aJa€ThCs B 3aIMTI.
[TomiHATH MiCIISIMU TIEPIINI 1 OCTAHHIN €JIEMEHTH CIIHCKY.

3HAUTH «CEPEANHHUI E€JIEMEHT CIIMCKY HEMAapHOI JOBXKUHH.

3agaHuil CIMCOK HEMapHOi AOBXUHU. [[OMIHATH MICISIMU €JIEMEHT, 1110 CTOITh JI0
«CEpEIMHHOTO» EJIEMEHTY, 3 EJEMEHTOM, IO CTOITh IICIS «CEPETUHHOTO

eIIEMEHTY.
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10.Buganutu nepiii i OCTaHHI TPH €IEMEHTH 3a/1aHOTO CIHCKY.

11.3aganuii yrcnoBuii cnucok. OTpUMaTH CIUCOK, B SKOMY 3aJIMIIATHCS TUTBKHU LI
qHClIa.

12.BcTaBuTH OKpeMO 3aJaHUil TEPMIH TICHS «CEPEIUHHOTO» EJIEMEHTY CITHCKY
HEMapHOi IOBXKUHHU.

13.BuganuTu 13 COMCKY BCl €JIE€MEHTH, 1ICHTHYHI 33JJaHOMY 3pa3Ky, HE 3aJIMIIal0uu
YKOJTHOTO €K3eMILIsIpa.

14.BuganuTu 13 CIUCKY BC1 €JIEMEHTH, 10 CTOATH Ha MO3UIISIX, KPATHUX TPHOM.

15.3ananuii unciaoBuii cucok. OTpUMaTH CIUCOK, B IKOMY 3aJIMIIATHCS JIMIIE TapHi
quca.

16.3amannii 4YUCIOBUM CIKMCOK HEMapHOI JOBXKHHU. 3HAWTH CyMy TpPhOX HOro
«CepEeIMHHUX) €JIEMEHTIB.

17.Jlonati B KiHEIb 33JJaHOTO YHCJIOBOTO CIIMCKY €JIEMEHT, KM € cyMoio 1-To i
«CEepPEIMHHOTO0Y €JIEMEHTIB.

18.Jlomatu B KiHEIb 33JJaHOTO CIMCKY WOTO APYTUU 1 M'ATUN €JIEeMEHTU 1 BUAATUTH
nepe0CTaHHINi eJIEMEHT.

19.TTomiusaTr MictsiMu n-# 1 (n+1)-i eneMenTH crucKy. YUCIIO n 3a/1a€ThCS B 3aITUTI.

20.Buganuty 13 CUCKY €JIEMEHTH, 1110 BCE MOBTOPIOIOTHCS, HE 3AJIUINAI0YN >KOTHOTO
eK3EeMILISIpA.

21.3aMiHUTH KOXEH TPETiH eeMEHT 3a/IaHOTO CIUCKY Ha OCTaHHIH.

22.CKJIacTH CIHUCOK, IO CKJIAJIA€ThCS 3 CJIEMEHTIB 3aJaHOTO CITMCKY, SK1 OiibIie
000X CBOIX CYCi/iB.

23.0TpuMaTy CIHUCOK, IO CKJIAJAE€ThCS 3 E€JIEMEHTIB 3aJaHOr0 CHHCKY, IO HE
MOBTOPIOIOTHCA.

24.0TpuMaTH CIUCOK, IO CKJIAJAIOTHCSA 3 MApPHUX €JIEMEHTIB 3aJIaHOTO YHCIIOBOTO
CITUCKY.

25.3agannii yncnoBui cnucok. OTpUMATH CIHCOK, B SKOMY 3aJIMINATHCS JIMIIE

B1J1’€MHI YHCIIA.
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3ABJIAHHSA Ne 14

BuokpeM/ieHHSI YaCTUH CNIMCKIB

Memorto € HaBYNTHCH 00pOOIATH CITCKU HA MOBi Erlang.
3ae0annsa:  HanucaTd  mporpaMmy  pIlIEHHS  BOpaBU, BKa3aHoi B
1HIMB1IyaJIbHOMY 3aBJIaHHI.
Ilpuknao eukoHanHa iHOUGIOYAIbHO20 3A60AHHA '
3aIaHO CIIMCOK, JOBXKHMHA SIKOro KpatHa 4. Bupanutu TpeTio 4YBEpTh CIUCKY, a

€JIEMEHTH JIPYToi pO3TAIyBaTH B MOPSIIKY, 3BOPOTHOMY 33/IaHOMY.

Erlang -nporpama Ipukiaag BUKOHAHHS
3alMTIB
% ver 1
%-+List >guidelines:list_pro_mainl([1,
%-New List 2,3,a,b,c,x,x,x,11,22,33]).
% ver.1 [1,2,3,c,b,a,11,22,33]

list_pro_mainl(L)->
K = length(L) div 4,
K2 = K+1,
K3 = 2*K+1,
partl(partl(L,K3),K2)++lists:reverse(part2(
partl(L,K3),K2))++part2(part2(L,K3),K2).

% ver.2
list_pro_main2(L)->
K = length(L) div 4,

K2 = K+1,
K3 = 2*K+1,
K4 = 3*K+1,

list pro(L,1,K2,K3,K4,[]).

list_pro([X|Xs],I,K2,K3,K4,Acc) when I<K2 ->
% 1st quarter
[X|list_pro(Xs,1+1,K2,K3,K4,Acc)];
list_pro([X|Xs],I,K2,K3,K4,Acc)
when I>=K2,I<K3 ->
% 2nd quarter
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list_pro(Xs,l1+1,K2,K3,K4,[X|Acc]);
list_pro([_X|Xs],1,K2,K3,K4,[X|Acc])
when 1>=K3, I<K4 ->
% 3rd quarter
[X|list_pro(Xs,1+1,K2,K3,K4,Acc)];
list_pro(Xs,K4, K2, K3,K4, Acc) -> Xs.
% 4th quarter

HaBeneno 2 Bepcii po3B’si3aHHs 3amadi. B mepmniii — cuCOK AUTMTBCS Ha
BIJMOBIAHI YyacTuHU Partl/2 ta part2/2, susHaueni B mpukiaagi A0 3aBaaHas Ne 13,
Jlpyra 4BepTh 00epTaeThCs reVerse/2. 3mmTTsi HOBOTO CITUCKY B IMOTPIOHOMY MOPSAKY
3MIICHIOETHCS OTIEPATOPOM ++.

B npyriii Bepcii mpeicTaBiIeHO ONTUMAJbHE PIIMICHHS 3aJa4dl B OJIHIM
nporeaypi lists_pro/6 3a 3/4n (ne n - nmoBxkuHa chnmcky) itepamii. Ilig dwac
IPOXO/KEHHS IO CIIUCKY:

® B IEpUIill UBEPTI - €IEMEHTH BlApPa3y MEPENUCYIOTHCA B HOBHUI CITUCOK,

® B JpYriil YBEPTI - HAKOMUYYIOTHCA B aKyMYJISITOP1 B 3BOPOTHOMY MOPSAKY,

® B TPETIii YBEPTI — 3 AKYMYJIATOPA MEPEMHUCYIOTHCS B HOBHI CIIHCOK,

® Ha MEpUIOMYy €JEMEHTI YeTBEpPTOi YBEPTI peKypcis 3YIMUHSAETHCS 1 pelTa

3a1aHOT'O CITMCKY TTOBHICTIO IICPCHOCUTLCA B HOBUH.

Inousioyanvni 3ae0annsn

1. 3amaHo cnucok, MOBXHMHA sIKOro KpaTHa 4. Bupanutu 1-y yBepTh CHUCKY, a
€JIEMEHTH 3-01 pO3TallyBaTH B IIOPAJIKY, 3BOPOTHOMY 33JaHOMY.

2. 3alaHO CNMCOK, JOBXKHMHA SIKOrO KpaTHa TpboM. OTpuUMaTH CIHMCOK, B SKOMY
nepia 1 Apyra TPETUHU NOMIHSAIOTHCS MICLSIMHU.

3. 3amaHO CHMCOK, JOBXKMHA SIKOrO KpaTHa TpboM. OTpuUMaTH CIHCOK, B SKOMY
BHJIaJIEHA OCTaHHS TPETUHA.

4. 3agaHO CHHUCOK, JOBXKHHA SIKOTO KpaTHa TphoM. OTpUMATH CHHUCOK, B SIKOMY
BUJAJIEHA Tepllla TPETHHA, a €JIEMEHTH OCTaHHbOI TPETHMHHU PO3TAIIOBaHI B

HOPSJKY, 3BOPOTHOMY 33JIaHOMY.
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5. 3alaHo CIUCOK, JOBXKHUHA SIKOTO KpaTHa 4. BUIanuTu OCTaHHIO YBEPTh CIHCKY, a
€JIEMEHTH MEePLIO] pO3TallyBaTH B MOPAIKY, 3BOPOTHOMY 33JJaHOMY.

6. 3agaHo 3 cnMCKHU, TOBXKHUHA SKUX KpaTHA TphoM. OTpUMAaTH CIUCOK, CKIaJICHUH 3
TPEThOI TPETHUHH MEPIIOrO CIUCKY, APYroi TPETHHHU APYTOoro 1 Mepiioi TPETUHU
TPETHOTO.

7. 3amaHo 2 CHOHCKU, JOBXKHMHA SKUX KpaTHa 2. OTpuUMaTu CIHCOK, CKIaJACHUU 3
MOJIOBUHOK 33JJaHUX CIHUCKIB B HACTYMHIM MOCTIIOBHOCTI: 1-a MOJIOBHHA MEPIIOTrO
CIIUCKY, 1-a TMOJOBMHA APYroro CIHCKY, 2-a MOJIOBUHA MEPIIOr0 CHUCKY, 2-a
MOJIOBUHA JPYIOrO CIHCKY.

8. 3amano 3 cnmcKH, TOBXKHUHA SKUX KpaTHA TpboM. OTpUMAaTH CIIUCOK, CKIAACHHN 3
Hepoi TPETUHU MEPIIOro CIHUCKY, IPYroi TPETUHU APYroro i TpeTboi TPETHHU
TPETHOTO.

9. 3amaHo CHMCOK, JOBXKMHA SIKOrO KpaTHa TpboM. OTpuUMaTH CIHMCOK, B SKOMY
nepima 1 OCTaHHS TPETUHM 30€pexyTbCsd, a €JIeMEHTH JpYyroi TPETUHU
3HAXOJAUTHUMYTHCS B MOPSAAKY, 3BOPOTHOMY 33JaHOMY.

10.3agaHo cHUCOK, JOBXKHUHA SIKOTO KpaTHa TpboM. OTpUMATHU CIHUCOK, B SKOMY
€JIEMEHTH JIPYrol TPETUHU 3HAXOAATHCS B MOPSIIKY, 3BOPOTHOMY 33/IaHOMY.

11.3agaHo CHUCOK, JOBXKHUHA SIKOTO KpaTHa TpboM. OTpUMATH CIHCOK, B SKOMY
BHJIaJIEHA OCTAHHS TPETUHA.

12.3amaHo CIMCcOK, MOBXKHWHA sSKOro KpaTHa 4. Bumamutm 3-y 4BepTh CIHUCKY, a
€JIEMEHTH 2-01 pO3TallyBaTH B IIOPSAJKY, 3BOPOTHOMY 33JIaHOMY.

13.3agano crnucok mapHOi JOBXHHHA. OTpUMATH CIHCOK, B SIKOMY TepIna i Ipyra
[MOJIOBUHU OMIHSIFOTHCS MICLISIMH.

14.3anaHo CIUCOK, JOBXKHUHA SIKOTO KpaTHa TpboM. OTpUMATH CIHCOK, B SKOMY
BUJIaJIEHA JIpyra TPeTHHA.

15.3amano crnmcok mapHoi MOBXKWHU. OTpuUMaTH CIHCOK, B SKOMY IepIia 1 Japyra
MOJIOBUHH TIOMIHSIIOTBCA MICHSAMH, NPUYOMY €JIEMEHTH JIpYroi IOJIOBUHU
3aJIaHOTO CIIUCKY UTUMYTh B TIOPAJIKY, 3BOPOTHOMY 33JJaHOMY.

16.3amano 2 CHMCKH, JOBXHHA SKMX KpaTtHa 2. OTpuMaTH CIHUCOK, CKIIQJICHHHN 3
MOJIOBUHOK 33JaHUX CMHCKIB B HACTYMHIHN MOCIIJOBHOCTI: 2-a MOJOBUHA NEPILIOTO
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CIUCKY, 2-a IOJIOBUHA JPYroro CHHUCKYy, 1-a IOJIOBUHA IEpUIOro CIHCKY, 1-a
IIOJIOBHHA JPYIOTO CIIUCKY.

17.3anaHo 3 crucky, JOBXKHMHA SIKUX KpaTHa TppoM. OTpUMaTH CIMCOK, CKJIAEHUH 3
nepioi TPETUHU MEPIIOTO CIHUCKY, TPEThOi TPETUHHU JIPYroro i JApyroi TPETUHU
TpeTboro. EneMeHTH OcCTaHHBOI TpPETUHU C(OPMOBAHOTIO CIHCKY IOBHUHHI
PO3TalIOBYBATUCS B OPSAJIKY, 3BOPOTHOMY 3aJaHOMY.

18.3amano cmucok, AOBXUHA SIKOTO KpaTHa 4. Bupanutu 4-y 4BepTh CHHUCKY, a
€JIEMEHTH 1-01 po3TanryBaT B IOPSAJKY, 3BOPOTHOMY 33JIaHOMY.

19.3agaHo chucoK, JOBXKHUHA SIKOTO KpaTHa TphoM. OTpUMATH CIHCOK, B SKOMY
OCTaHHsI TPETUHA 30epiraeThes, a mnepua 1 Apyra MiHIOTbCA MiclsMu. [Ipudomy
€JIEMEHTHU IPYroi TPETUHU 3HAXOIUTUMYTHCS B IIOPAIAKY, 3BOPOTHOMY 3a1aHOMY.

20.3amaHo CHHCOK, JOBXKMHA SKOTO KpaTHa TpboM. OTpuUMaTH CIHCOK, B SKOMY
€JIEMEHTH OCTaHHbOI TPETUHU 3HAXOAATHCA B IIOPSJIKY, 3BOPOTHOMY 3aJaHOMY.

21.3anaHo 2 chnuckd mapHOi AOBXUHU. OTpuUMaTH CHHCOK, CKIAIEHUH 3 Apyroi
MOJIOBUHH TEPIIOTO 3aIaHOTO CIUCKY 1 MEPIIOi MOJIOBUHH IPYTOTo.

22.3a1aHO CHIMCOK, JOBXKMHA SIKOro KpatHa 4. Bupmanutu 2-y uBepTh CHHCKY, a
€JIEMEHTH 4-01 pO3TalllyBaTH B IMTOPSAAKY, 3BOPOTHOMY 3aIaHOMY.

23.3a1aHO CNHCOK, JOBXKMHA SIKOrO KpaTHa TpboM. OTpuUMaTH CIHCOK, B SKOMY
Jpyra 1 OCTaHHS TPETUHU MOMIHSIIOTHCS MICIISIMHU.

24.3anano 3 CIMCKH, TOBXHUHA SKUX KpaTHA TphboM. OTpUMAaTH CTIUCOK, CKIAACHHN 3
JPYroi TPETHUHH TMEPIIOr0 CIUCKY, MEPIIOT TPETUHU APYroro 1 TPeThOi TPETUHU
TPETHOTO.

25.3agaH0 2 CIHCKH, TOBXHMHA SKUX KpaTtHa 2. OTpUMaTH CIHCOK, CKIAICHUN 3
MOJIOBMHOK 3aJ]aHUX CITMCKIB B HACTYITHIM MOCIIOBHOCTI: 1-a MOJIOBHHA MIEPIIOTO
CIIMCKY, 1-a IMOJOBMHA APYroro CIHCKY, 2-a MOJIOBUHA NEPLIOrO CHHUCKY, 2-a
MOJIOBHHA JIPYroro crnucky. [IpuyoMy eneMeHTH ApYyrux MOJOBHUH MOBUHHI OyTH

pO3TaIIoBaHi B 3BOPOTHOMY MOPSIKY MO BIHOMIEHHIO JI0 33aHOTO.
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3ABJIAHHS Ne 15

OO0po0ka cnMcKy CMCKIB

Memoro € HaBYUTHCH 0OPOOJIATH CIIMCKH CITUCKIB Ha MOBI Erlang.
3as0annsa: BUKOHATU TEPETBOPEHHS MAaTpuUIll a00 PO3paxyHOK ii 3amaHoi
XapaKTEePUCTUKU. SIKIO B 3aBIaHHI MOBa We MPO JiaroHaji, 3aJaHy MAaTPHIIIO
BBAXKAaTH KBAJPATHOIO.

Ilpuknao euxkoHanna iHOUGIOYaIbHO20 3A60AHHA '

3ajana KBaJpaTHAa MATPUIIS HEBIIOMOTO po3Mipy. BU3HAUNTH CyMy €JIeMEHTIB i

n0OIYHOIO JIIarOHAJITI0 MATPHIIl (BKIIFOUHO 3 €IEMEHTaMH JIlarOHAai).

Erlang —mporpama

Ipuknaam BUKOHAHHA 3aNUTIB

matrix_data(1)->
M1,1,1,1,1],
[1,1,1,1,1],
[1,1,1,1,1],

> guidelines:matrix_main(1).
15

> guidelines:matrix_main(2).
0

[1,1,1,1,1],
[1,1,1,1,1]];
matrix_data(2)->
[11,1,1,1,0],
[1,1,1,0,0],
[1,1,0,0,0],
[1,0,0,0,0],
[0,0,0,0,01].

%+ Test#

matrix_main(K)->
Ms = matrix_data(K),
matrix_pro(Ms,length(Ms),0).

%+Matrix, Rows Counter, Accumulator,
%-Sum
matrix_pro([R|Rs],I,Acc)->
matrix_pro(Rs,I-1,
Acc+row_pro(R,1,1));
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matrix_pro([],_,S)->S.

%+Row, Counter, N

%-Row Sum

row_pro([_[Xs],I,N) when I<N ->
row_pro(Xs,l+1,N);

row_pro([X|Xs],I,N) when I>=N ->
X+ row_pro(Xs,I+1,N);

row_pro([],_,_)->0.

B mpouenypi matrix_pro/3 pekypcist BinOyBaeThes 1Mo psakax maTtpuii. Ha
KOXKHIM iTeparfii 00YHCIIOEThCS CyMa BIAMOBIAHUX E€JIEMEHTIB MOTOYHOTO PSAKY —
nporeaypa row_pro/3. B matrix_pro/3 peanizoBano npsmy pekypciro, a B Frow_pro/3

— XBOCTOBY.

Inoueioyanvni 3a60annsn

1. 3amana wmatpuilsi HEBIIOMUX pPO3MipiB. OTpuMaTtd MaTpUIll0, B SKIH KpaiHi
€JIEMEHTHU T'OJIOBHOI {1arOHAJI IOMIHSIFOTHECSI MICIISIMH.

2. 3ajmaHa KBaJpaTHA MaTpHIl HEBAOMOTO po3Mipy. OTpuUMaTH MaTpHIIO, B SIKIH
roJIOBHA 1 MOOIYHA JiaroHail MOMIHSIOTHCS MICIISIMU.

3. 3amaHa KBaJpaTHa MaTpUls HEBiAOMOTo po3mipy. OTpuMaTu Cymy €IEeMEHTIB,
PO3TAIIOBAHKUX BUIIE 32 TOJIOBHY Jl1arOHaJIb MATPHIII.

4. 3amana KBaapaTHA MaTPHIST HEBIJOMOro po3Mipy. OTpuMaTd Cymy €JIE€MEHTIB
TPETHOTO KBaJIpaHTa MATPHIII.

5. 3agana Martpuisd HEBIIOMHUX po3MipiB. OTpuMaTd MaTPUIIO, B SIKOi MOJOBUHU
TOJIOBHOI J1aroHalil MOMIHSIOTHECS MICISIMU.

6. 3agana matpunsg po3mipiB. MXN. OTpumatu MaTpuilo, B SKid MOMIHSIOTHCS
micusamu (M, 1) -1 1 (1,1) -i enemenTH.

7. 3agaHa KBaJpaTHa MaTpPHUIIS HEBIIOMOTO po3Mipy. OTpUMAaTH CyMy €JIEMEHTIB, 1110
3HAXO/SITHCS Ha TIOJIOBMHAX JIIarOHAJICH, PO3TAIIOBAHUX MIPABOPYY BiJI LIEHTPY.

8. 3agana KBagpaTHa MaTpulsd HEBIIOMOTO po3mipy. OTpuMatu Cymy €JIEMEHTIB,

110 3HAXOAATHCS Ha IMOOIYHIN AlarOHAII.
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9. 3apmana KkBaJpaTHAa MaTPHIT HEBIAOMOro po3mipy. OTpumaTH MaTpHIIO, B SIKIH
KpaiiHi eJIeMEHTH 00IYHOT iaroHaIl MOMIHSIOTHCS MICIISIMHU.

10.3amana kBagpaTHa MaTpullsl HEBIJOMOro po3mipy. OTpUMAaTH MATpUILIO, B SKii
MOMIHSIFOTHCSI MICISIMH BEpXHi MOJIOBUHU TOJIOBHOT 1 MOOIYHOT AlaroHaeH.

11.3amana MaTpuIlsl HEBIAOMHX po3MipiB. OTpuMaTd CyMy IEHTPaJIbHOIO 1 BCIX
€JIEMEHTIB, 1110 OTOYYIOTh HOTO.

12.3amana kBajpaTHa MaTpHIsl HEB1IOMOro po3mipy. OTpuMaTu cymy €JIEMEHTIB,
110 3HAXOAATHCS HA TOJOBHIHI JAlaroHalIl.

13.3agana kBajgpaTHa MaTpULA HEBIIOMOro po3Mmipy. OTpuMaTu MaTpulllo, B AKiH
MIHSFOTBCS MICIIIMH ITOJIOBUHU T'OJIOBHOI 1 ITOOIYHOT JTlaroHaiIeH, 110 3HaXO0IAThCS
3J11Ba BiJ LICHTPY.

14.3anana kBagpaTHa MaTpULsl HEBIAOMOro po3mipy. OTpUMaTH MaTpuUlio, B SKIA
KpaiiHI €JIEMEHTH TOJIOBHOI JiaroHayli MOMIHSIOTECA MICISIMU 3 CYCIAHIMH IO
laroHall eJIeMEeHTaMU.

15.3amana matpunsg HEBIJOMHX po3MipiB. OTpUMaTH CyMy €JIEMEHTIB IEpUIOro
KBaJIpaHTa MaTPUIL.

16.3amana kBagpaTHa MaTpPULd HEBIIOMOTO po3mipy. OTpUMaTH MATPHUIO, B SKii
KpaiiHI €JIeMEHTH MOOIYHOI JiaroHalll MOMIHSAIOTHCS MICHSAMH 3 CYCIAHIMHU TIO
laro”Halil eJeMeHTaMH.

17.3anana matpuns po3mipiB MXN. OTpumMard MaTpulo, B SKii MOMIHSIOTHCS
micusamu (M,n) -i 1 (1,n) -ii eemMeHTH.

18.3amana xBagpaTHa MaTpUld HEBIIOMOTO po3mipy. OTpUMaTH MATPHUIO, B SKii
MIHSIOTBCS MICLISIMH LIEHTPAJbHUN CTOBIYMK 1 HEHTPAIbHUN PAIOK MATPHILI.

19.3amana kBagpaTHa MaTpuilsl HEBIOMOro po3mipy. OTpUMaTH MATPUIIO, B SKii
MIHSFOTBCS MICIIIMHU ITOJIOBUHY T'OJIOBHOI 1 ITOOIYHOT J1laroHaiIeH, 10 3HaXO0IAThCS
PaBOPYY BiJ IIEHTPY.

20.3agana Matpuild HEBIIOMUX po3MipiB. OTpuMatd CyMy €JIIEMEHTIB JIPYroro
KBaJ[paHTa MaTPHIIi.

21.3agana kBajipaTHA MaTPHIIS HEBITOMOTO po3Mipy. OTpUMaTH CyMy €JIE€MEHTIB, 1110
3HaXOJIATHCS Ha MOJOBHUHAX JllarOHAJIEH, pO3TAallIOBAaHUX BHUIIIE 3a LIEHTP.
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22.3amaHa KBaJpaTHa MaTpHIsl HEBAOMOro po3Mmipy. OTpuMaTu MaTpulllo, B AKii
MIHSAFOTHCS MICIIIMH HIJKHI ITOJIOBUHH T'OJIOBHOI 1 MOOIYHOT JlarOHAJIEH.

23.3ajaHa KBaJpaTHa MATpUL HEBIIOMOTO po3mipy. OTpuMatud Cymy €JIEMEHTIB,
110 3HAXOAATHCS HA TIOBIYHIN JiaroHami.

24.3anaHa KBaJpaTHA MaTPHISl HEBIJIOMOTO po3mipy. OTpuUMaTH CyMy €JIEMEHTIB,
pO3TaIlIOBaHUX BUIIE 32 MOOIYHY JiaroHallb MATPHIII.

25.3ajmana  MatTpuisl HEBIIOMHX po3MmipiB. OTpuMatd Ccymy €JIEMEHTIB, IO

3HAXOATHCA HA 000X J11aroHaJIsX.
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3ABJAHHSI J0O JIABOPATOPHOI POBOTH Ne 16

BuxopucTraHHsi reHepaToOpiB CIUCKIB

Memorw € HaBUUTHUCH BUKOPHUCTOBYBATH T'€HEPATOPU CIHCKIB AN 0OpOOKHU

dbopmaTizoBaHUX JTaHUX.

3asoanna: nanHHi, HEOOXiAHI AN BUKOHAHHS IHIUBITYaJbHOTO 3aBIaHHS,

NPEICTAaBUTH y BHUIJIAMI CIHMCKY BIAMOBIIHUX KOPTEXiB. Po3B’s3aTH 3aBmaHHA 3

BUKOPUCTAHHSAM I'€HEPaTOpPiB CIUCKIB.

Ilpuknao euxonanus iHOUBIOYaANbLHO20 3A60AHHA'
JBa OOKCEpH MOKYTb 3yCTPITUCSI Ha PUH3I, SIKIIIO BOHU B OJHI/ BaroBiil Kareropiiiy

HHUX OIIHaKOBI/Iﬁ CHOpTI/IBHHﬁ po3pAaid.

Erlang —mporpama Ipukinaam BUKOHAHHA 3ANUTIB
% {Name, Wight Category, Class} > guidelines:on_ring().
db_boxers() -> [{heavyweight,1,[adam,john]},
[{adam, heavyweight, 1}, {light_weight,1,[bob,nick]},
{bob, light weight, 1}, {middle_weight,1,[dick]},
{dick, middle_weight, 1}, {light_weight,2,[mike]}]

{john, heavyweight, 1},
{mike, light_weight, 2},
{nick, light_weight, 1}].

on_ring() ->
DB = db_boxers(),
L = [{Wight, Class,
[Name||{Name,W,C} <- DB,
Wight == W, Class == C]} ||
{ ,Wight,Class} <- DB],
del_dbles_mod(L).

del_dbles_mod([{W,C,L}|T]) ->

Tclear = del_examples_mod(T {W,C}),
[{W,C,L}|del_dbles mod(Tclear)];
del_dbles_mod([]) -> [1.
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del_examples_mod([]..) -> [1;
del_examples_mod([{W,C,L}|Xs],Obj) ->
case {W,C} == Obj of
true -> del_examples_mod(Xs,Obj);
false -> {W,C,L}|
del_examples_mod(Xs,0Obj)]

end.

Po3p’si3anHa 3amaul cmepury MOTpeOye BU3HAUEHHS CTPYKTYp AaHux. Jlms
npezcTaBieHHs iHpopMmarlii mpo cnoprcMmena B b/ BukopuctoByetbest koptex {Iv s,
Bazcosa xameeopis,Cnopmuenuii po3ps0}. 3amuc pilieHb OCTaBJICHOTO 3aBIaHHS
BiZIOYBa€eTHCA 32 OPMATOM HACTYIHOTO KOpTexKy: {Bacosa kamezopis,Cnopmuenuii
po3pao, Cnucok imen  OOKcepis, AKI  6IOn08i0aIOMb  NepuuUM  08OM
XapaKmepucmuKamy.

B ¢yukmii on_ring/0 reHepaTop CTBOPIOE CHHCOK BiamoBiaew. B ¢yHkmii
del_dbles_mod/1 BunmanstoTecs myomikatu Bignosimed. Ha koxHiit iTepariii 3 XxBocTa
cuucky ¢ynkiiero del_examples_ mod/2 BupansroTbcs AyONiKaTH CHUCKIB, SKi
BIJIIOBIMAlOTh IOTOYHINA KOMOIiHamii 3HaueHb {Bacosa kameeopis,CnopmusHuil

po3psio}.
Inousioyanvni 3a60anns

1. JIBa cnopTCMEHM MOXYTh OpaTH yd4acTb B OJHOMY 1 TOMY 3K 3MaraHHi,
SKIIO BOHU 3aiMAarOThCS OJHHMM 1 TUM K€ BHUIOM CIOPTY 1 MAlOTh OJIUH 1 TON
Ke po3psl.

2. Y noOipKy KapTHH AJisl BUCTaBKH MOKYTh YBIMTH TpU TBOPH, IO BITHOCSATHCS 10
OJTHOTO XYAOKHBOTO HAmpsIMy 1 JI0 OJHIET €MOXU CTBOPEHHSI.

3. Y akBapiyM MOXXHa OJHOYACHO TIOMICTUTH pPHO TPbOX Pi3HOBHIIB, SKIIO
BCl BOHHM HaJIeXaTb a00 HE HaJIEXKaTh JI0 XMKAKIB.

4. ]JlBa conmati  TEpPMIHOBOI CIYX’OM MOXYTh JIEMOOUTIZyBaTUCS Pa30oM, SIKIIO
BOHM - 3eMJISIKH OJTHOTO TPU3UBY.

5. JIi mogu € Oparammu, SIKIIO BOHU - YOJIOBIKM 1 MarOTh 3arajlbHUX OaThKiB.

6. JIBl KOCTI IOMIHO MOXYTh OyTH BCTaHOBJICHI MOPSI, SIKIO CITIBIIaJa€ KUJIbKICTh

KpallOK Ha JOTUYHHX ITOJIOBHMHKAX.
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7. JlBa mpHKJIaIHI MPOTrpamMHi MPOIYKTH CYMICHI, SIKIIO BOHH BIAKOMITUTIOBAIIUCS
OJTHUM KOMITUIATOPOM.

8. V 30ipky MOXYTh YBIUTH 3 JiTepaTypHMX TBOPH OJHOTO HAIpsAMY, HalMCaH1
Ha OJTHIA MOBI.

9. JIBa mikapchKi mpemapaTH B3a€MO3aMiHHI, SKIIO BOHHM MarOTh OJHY U Ty camy
JII04y pEYOBUHY Ta OJHAKOBI MPOTUIIOKA3aHHS JIO 3aCTOCYBAaHHS.

10.JIBa copTCMEHH MOXKYTh YBIUTH 10 KOMAHIM, SKIIO BOHU MAalOTh OJTHAKOBHMA
CIIOPTUBHUM PO3psi 1 3aiMAIOThCS PI3HUMHU BHUJIAMU CIIOPTY.

11.]1B1 ¢yTOONBHI KOMaHIM PI3HUX KpaiH MOXKYTh 3YCTPITHCS B €BPOKYOKY, SIKIIO
BOHU 3aiiHSUIM OJIHE 3 MEPIIMX YOTUPHOX MICIh B HallIOHAJLHOMY YEMITIOHATI 200
Burpasii Ky6ox cBo€l kpainu.

12.Tpu KBITKM MOXYTh CKJIAacTh OyKeT, S[KIIO iX IIBITIHHS BiJOYBa€ThCS B
OJIMH 1 TOM K€ MICSLb.

13.J]IBo€ TBapuH MOXYTbh OJHOYACHO 3HAXOIUTHCS MOPS HA BOJIOMOI, SKIIO OOU/BI
HaJIeXaTh IO TPaBOIMHUX a00 M'ACOiTHHX.

14.Y KoHIIEpTI MOXYTh OpaTH y4acTh TPU MY3UYHI IPYNH OJTHOTO CTHIIIO 1 OJHOTO
piBHS BUKOHAHHS.

15.J1o 30ipku 3aBIaHb KOHTPOJIBHOI POOOTH MOXKYTh YBIMTH TpPH 3aBIaHHS, SKi
BITHOCSTBCSA 7O PI3HUX PO3JUIIB OJHIET 1 TIET )K HABYAIBHO1T JUCITUTIIIIHH.

16.Ha nminsHKY MOXKHA TIOCAIUTH JepeBa TPbOX HaWMEHYBaHb, SIKIIO BCI BOHHU
MPUCTOCOBAHI JI0 OJTHOTO 1 TOMY K KJIIMaTy 1 € a00 JHMCTOBUMH, a00 XBOMHHMH,
a00 MI0I0BUMHU.

17.Y cTonmky MOX»Ha MOKJIACTH 3 IpallbHUX KapTH PI3HOI TIJIHOCTI, ajie OJHAKOBOI
MacTI.

18./IBa pi3HMX KOMIIOHEHTa OJAATY MOKHa OJSTHYTH OJHOYACHO, SIKIIO BOHH
BIJTHOCSITHCS JIO OJTHOTO CE30HY 1 BIIMOBIIal0Th OJJTHOMY 1 TOMY K THITY TIOTOJIH.

19.JIBoe miTelt OMHOTO BIKY MOXYTh XOJUTH B OJHY TPYIy IUTSYOTO CAKY,
SIKIIIO BOHU XUBYTh B OTHOMY OyJIMHKY.

20.V uBepThPinami Jliru yeMnioHiB MOXYTh 3yCTPITHCS 1Bl (yTOOJBHUX KOMaHIU 3
PI3HUX MIATPYI, SKIIO BOHU 3aiHSIM Hepiie ado apyre Micle B CBOIN MIATPYIi.
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21.JIBo€e TBapuWH MOXYTh CKJIACTH MapH, SKIIO BOHU MPOTHJIEKHOI CTaTl 1 ONHIET
nopoau. (Ctoputu B/l o xorax abo cobakax.)

22.Tpu KBITKM MOXYTh CKJIAacTH OYyKeT, SKIIO BOHHM MalOTh OJHAKOBI KOJIp Ta
COPT.

23.DOpyKTOBUHN KOKTEHIIbL TOBUHEH CKJIAIATUCA 3 TPhOX (DPYKTIB PI3HUX KOJIBOPIB, SIKI
JI03p1BalOTh B OJIUH 1 TOU YK€ MICSIIb.

24.]1B1 fonuHM € OJIM3HATAMU, SKIIO Y HAX OJHI 1 Ti K OaThKW 1 BOHU HAPOIUIIHCS B
OJIUH 1 TOH K€ JICHb.

25.Y CTONKYy MOXHA TOKJIACTH 3 TpajJbHUX KapTHU PI3HOI MAacTi, ajieé OJHaKOBOI

T1IHOCTI.
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3ABJAHHSI J0O JIABOPATOPHOI POBOTH Ne 17

®DinbTpanis CIUCKY

Memor € HaBUMTUCH BUpiNTyBaTH 0a30Bi 3agadi OOpOOKM CIHCKIB yciMa
MOKJIMBUMH CIIOCOOAaMHU.

3asoanna: HamucaTH TpPU Bepcii BUPIIMIEHHS BIpaBH, BKa3aHOiI B
1HIMB1IyaJIbHOMY 3aBJaHHI. BiamoBiIHO 10 BepcCiit HEOOX1THO!

1. ymoBy (inbTpariii npecTaBUTH OXOPOHHUM BUPA30M JJII BUOOPY

BIJIMTOBITHOTO PIBHSHHS Ha OCHOBI CIIBCTABJICHHI 31 3pa3KOM;
2. BUKOPHUCTATH CaSe-BHUpa3s;
3. Buxopuctaru BIF lists:filter/2;

4. BUKOPHUCTATH T'€HEPATOp CITUCKY.

Ilpuxknao eukoHanH:a iIHOUGIOYAIbHO20 3A60AHHS '

3anaH0 YHUCJIOBUH CIIMCOK. OTpHMaTI/I CIIMCOK, B SAKOMY 3aJIMIIATLBCA JIMIIC HiJIi

qucJia.
Erlang —mporpama Ipukiaaau BUKOHAHHSA 3aIUTIB
% ver.1 >guidelines:only_integers1([1.0,2,3,0.0,100]).
only_integers1([X|Xs]) when [2,3,100]

Is_integer(X)->
[X[only_integers1(Xs)];
only_integers1([X|Xs]) when

not(is_integer(X))->
only_integers1(Xs);
only_integers1([])->[].

% ver.2
only_integers2([X|Xs])->
case is_integer(X) of
true ->
[X|only_integers2(Xs)];
_->only_integers2(Xs)
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end;
only_integers2([1)->[].

% ver.3
only_integers3(Xs)->

lists:filter(fun (X) -> is_integer(X)
end, Xs).

% ver.4
only_integers4(Xs)->
[X||X <- Xs,is_integer(X)].

Hywmepamis ¢ynkuid  only_integersN/1  BigmoBimae HyMmepaliii  crnoco0OiB
BUpILIEHHS 3aBAaHHs. OCKIIbKH BCl (QYHKIIII MOBEPTAIOTh OJHE U T€ caMe pIIICHHS,
HAaBEJCHO TUIbKU OJMH MPUKJIAJ] 3aMUTy.

Inoueioyanvni 3a60annsn

1. Bunanutu OyKBH z, W 13 33JJaHOTO CITUCKY JIATUHCHKUX OYKB.

2. 3agaHo 4yuciaoBHi cnucok. OTpuMaTH JBa CIUCKH, B TEPIIOMY 3 SKHX OyIyTh
TIJIBKH MAPHI YUCIIA, @ B APYTOMY — TUIbKH HEMapHI.

3. 3a7aHO YHMCIIOBUM CIIMCOK. 3MIHHUTHU 3HAK BCIX BIJI €MHHX YHCEI, SIKl1 3HAXOOATHCS
B aiama3oni [-1,0].

4. 3amaHo YKUCIIOBHI CIIMCOK. BUmamuTH 3 HOro BCl B1JI' €MHI YHCIIA.

5. 3amano uuciioBui crimcok. Bei umncia, sixi 61bi 100, 3menmmTy Ha 100.

6. 3amano cnrcok OyKB JTaTUHCHKOTO andasiTy. BunanuTtu 3 HpOTO BCi OyKBH, 5K 32
andaBiTOM 3HaXOAAThCsI MK h Ta n.

7. 3agaHo uyuciaoBWil cnucok. OTpUMaTH JBa CIUCKH, B TEPIIOMY 3 SKHX OyIyTh
TIIBKH IOATHI YKCTa, a B IPYroMy — TUIbKHU B1JI’€MHI.

8. 3amaHo YMCIOBHI CIMCOK. 3MIHUTH 3HAK BCIX JOJIATHUX YUCEI CITUCKY, SIKI MEHIII
10.

9. 3agano uncnoBuit cucok. OTpUMAaTH CIUCOK, B SIKOMY 3QJIMIIATHCS TUIBKU MapHI
quca.

10.3amano cnycoK pe3ynbTaTiB BUMIPIOBaHb KyTiB. BUIanuTH Ti 3HaUY€HHS, SIn SIKUX

nopiBHioe 0.
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11.3agano uucnoBuii cnucok. OTpUMAaTH J1Ba CIHMCKH, B MEPIIOMY 3 KOTOPUX OyIyTh
TIIBKY 1T YUCIIA, @ B IPYTOMY — TUIbKH A1MCHI.

12.3anmano unciaoBui cucok. Buaamutu 3 Heoro Bei yucia 0, 10, 100.

13.3agano uucnoBuii cnucok. OTpUMAaTH CIHMCOK MO3WINM, Ha SKUX pPO3TaIIOBaHI
B1J1’€MHI YHUCJIA.

14.BuganuTu 31 ciMcKa BC1 €JIEMEHTH, K1 1ICHTUYHI 33JJaHOMY 3pa3Ky.

15.3amano cnucok OykB. OTpuMaTtu JBa CIHCKH, B MEPUIOMY 3 KOTOPUX OyAyTh
TUIBKH TOJIOCHI, @ B IPYrOMY — TUIBKH MPUTOJIOCHI.

16.3amano yncnoBuii criucok. Bumanutu 3 HROTO Bei uncia B aiama3osi Big 0 go 10.

17.3amano uncnoBuii cnucok. I1oaBOITH BCl JOJATHI YKCIIA Ta BUAAJIUTH B1JI €MHI.

18.3HaiiTH KIJIbKICTh BXO/DKEHB 33J]aHOTO 3pa3Ka B 3aJjaHUI CITMCOK.

19.3amano yncnoBUiA CIIMCOK. BumamuT 3 HHOTO BCi HEMapHi YHCIIA.

20.3ayano yncioBuil cucok. OTpUMaTH CIHUCOK, B SKOMY 3aJIMIIAThCS TUIBKH IILUTI
qucIa.

21.3anano uncnoBuil cnucok. OTpuMaTH JBa CIIUCKH, B IEPIIOMY 3 KOTOPUX OyAyTh
TIIBKH JIOJIATHI YKCTIa, a B IPYrOMY — TUIBKHU BiJI’€MHI.

22.3a7aH0 4YHMCIIOBUU CHHCOK. Bumamutu 3 HbOro Bci OykBHW, sKi 3a ajdaBiToM
3HAXOJATHCS MICTIS 3a1aH01 OYKBH.

23.3amano crucok OykB. BuganuTu 3 HbOTo BC1 MMPUTOJIOCHI.

24.3amaHo0 YWCIOBHUI CIMCOK. Y BCIX BII €MHHUX 4YHMCIIaX 3aMIHUTH 3HAK Ha
IIPOTUJICKHUM.

25.3agaHo 4uciaoBUM cnucOK. OTpUMAaTH CIHCOK, B SIKOMY 3aJMIIAThCS TUTBKH

yucia, KpatHi 3.
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