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1 (DOpMy.TILI JIO'MKMH IIPpeJNKaTOB
YnpaxxHenue 1.1
1. ¥ ={L?%} L(z,y) — x arobum y
Vo L(z,2)&(Ve L(z,z) — 3y 3z Ly, 2))

P(x) — - 3adava
M(z) — - mamemamuk
2% = {PL, M, S%,C2,q,b} g(ac) —  3adaua T - paspewuma
(x,y) — Mamemamur T Mmodcem pewums 3a0aua y
a —  Koncmawma <«f»
b —  KOHCManma «ama 3a0aya»

(Ve (P(2)&S(x) — Fy(M(y) & Cly,z)))) & (M(a)&=C(a,b)) — —5(b)

3. ¥ ={C3a} { C(z,y,t) — 1z Mmoorcem obManymov Y 6 MOMEHM, GPEMENU T }

a —  Koncemanma «Bwuy
(3t Vz C(a,x,t)) & (3z Vt (Ca,z,t)) & —(Vz Vt C(a,x,t))

YopaxkHenue 1.2

1. 3z (vy (B(y) & Cly) & U(z,y))) & S(x)

2. Vx Vy (B(x) & S(z) & W(y) & Cly) — —U(y,x))

3. Vr (B(z) — (S(x) &(Vy (W(y) & Cly) — Uly,x)))) v (C(x) & By (S(y) & U(x,y)))))
4. Vo Yy (B(z) & C(z) & W(y) & S(y) — ~(U(z,y) VU(y,x)))

5. (Vo (S(z) — B(x))) — (Vy (Cly) — —W(y)))

6. Ve (-(C(x) & W(z) & (Fz (S(z) & U(z,2)))) — B(x) & (V2 (W(x) — Ul(z,z))))

(W
w(

VYnopaxkaenue 1.3

1. Yz Vy (P(x) & P(y) & -E(z,y) —
3k (L(k) & B(z,k) & B(y, k) & (Vs (L(s) & B(z,s) & B(y,s) — E(k,s)))))

2. Vi (P(i) & L(z) & L(y) & B(i,z) — —B(i,y)) [= Par(z,y)]

3. Vo (L(z) — Vy (P(y) & =B(y,z) — 3k (L(k) & B(y, k) &
Par(x, k) & Vs (L(s) & B(y,s) & Par(z,s) — E(k,s)))))

Vnpaxuenue 1.4
1. Z(z) =Vy S(y,z,y)
2. O(z) =Vy P(y,z,y)
3. T(x) =3k Yy (P(y,k,y) & S(k,k,x))
4- 3y (Z(y) & S(z,y,n))
5. Jy 3z (T(y) & P(z,y,x))
6. (Vk VI (P(k,l,x) — (O(k)vO())) & =(0O(z) vV Z(x)))
1. E(z,y) =3k ((Vy S(y. k,y)) & Sz, k,y))
2. L(z,y) = 3k ((3z ~S(k,z,k)) & S(x, k,y))
3. F(z,y) = 3k P(y,k,z)



2 BpiBojg ceMaHTHYECKUX TaOJINIL

YnpaxkHenue 2.1
1. 3z P(z) & 3z - P(x)

e Bunoanuma o
Dy ={0,1}, P(0) = true, P(1) = false
e He obuesnaruma
Dy = {0}, P(0) = true
2. 3z P(z) V 3z - P(x)

o Obuwesnavuma

0| 3z P(z) v Jz - P(z))

[

(0| 3z P(z), Iz — P(x))

|

(0] 3z P(z), Iz = P(x), P(c1))

|

(0 | 3z P(z), 3z = P(z), P(c1), ~P(c1))

|-
<P(c1) | 3z P(z), 3z - P(2), P(c1)>

3axpuimasn mabiuya

3. 3z Vy (P(z) & —P(y))

o Hesvnoanuma
Jlokaotcem HEBBIMOAHUMOCTNG NYMeM J0KAZAMENDCNEA 00ULEL3HAYUMOCTNY OMPULAHU

(Fz vy (P(x) & —P(y))|0)

L3

(Vy (P(c1) & ~P(y))|0)

LV

(Vy (P(c1) & —~P(y)), P(c1) & =P(c1)[0)
L&

(Vy (P(c1) & ~P(y)), P(c1), ~P(c1)|0)
L

(W (P(er) & ~P(y)), P(ey)|P(c1) )
Saxpoimas mabauya

4. P(z) — Vz P(x)

e Bunoanuma
D; = {0}, P(0) = true
e He obwesnaruma -
Dy ={0,1}, P(0) = true, P(1) = false

5. Vo P(z) — P(x)



o Obwesnavuma (ovesudro)
6. Yy 3z R(xz,y) — Jx Vy R(z,y)

° anomwmaf

D; ={0}, R(0,0) = true
e He obwesnaruma

DI :N7 R(l‘,y) =z >y

7. Vz P(z) — V2 Q(x)) — Vz (P(z) — Q(z))

o Bunosnuma
Dr =N, P(z) = Q(x)
e He obwesnarvuma
Dr = N,P(z) = (z mod 2 == 0), Q(x) = (z mod 4 == 0)

YaopaxkHeHue 2.2

1. 3z P(z) — —Vx =P(z)

Ty = (0| 3z P(x) — —Vx =P(x))

R—
Ty = (3z P(x) | -Vx —P(x))
L3
Ty = (P(c1) | ~Va ~P(x))
R~
Ty = (P(c1), Vo ~P(x) | 0)
LY

Ty = (P(c1), Yz ~P(z), ~P(c1) | 0)

L—

T5 = (P(c1), Vo =P(x) | P(c1))
Baxpoimas mabauya

2. 3aVy R(z,y) — Vy3z R(z,y)
Ty = (0| 3zVy R(z,y) — YyIz R(x,y))
R—
Ty = (JaVy R(z,y) | Yy3z R(z,y))
L3
Ty = (Vy R(c1,y) | VyIz R(z,y))
RY
Ty = (Vy R(cr,y) | Iz R(z,c2))
R3
Ty = (Vy R(c1,y) | Iz R(z,c2), R(cr,c2))
v

Ty = (Vy R(e1,y) . Rle,e2)| 3z R(z,c2), Rlerco))

4



Baxpwmas mabauya
3. Vz (P(z) — Jy R(z, f(y))) — (Gx —P(z) V VaIz R(z,z))

Ty = (0| Yz (P(z) — 3y R(z, f(y))) — (Bz ~P(z) V Va3z R(z,2)))
A
T, = (Vz (P(z) — 3y R(z, f(y))) | 3z =P(z) V Va3 R(z,z))
v

Ty = (Vz (P(x) — Jy R(x, f(y))) | Iz -P(x), Ya3z R(zx,2))

RY
Ts = (Vo (P(z) — 3Jy R(z, f(y))) | Iz ~P(z), Iz R(c1,2))

\‘/LV
1

T, = <w (P(z) — 3y R(z. f(), Pler) — 3y R(er, f(y)) | 3 ~P(a), 3 R(cl,z>>

LHJ/ iLH

Tya =(¢1, 3y Rler, f(y) | 3z ~P(z), 3z R(c1,2))  Taz = (¢, | 3w ~P(x), Iz R(er,2), Pler))

) |

T5.1 = {(¢1, R(c1, f(c2)) | Iz =P(x), Iz R(cq,2)) Ts59 = {(¢1, | Iz —P(z), Iz R(c1,2), P(c1), =P(c1))

N L

Tsi = (01, Rlen, f(2)) | 3z ~P(2), 32 Rler,2), Rlen, f(e2)))  Tsz = (é1, Pler) | 3z ~P(x), 32 R(er,2), Plea))
Baxpvimoie mabauyb

4. VaIyVz(P(z,y) — P(y,2))
Ty = (0 | VaIyVz(P(z,y) — P(y,2)))
RY
Ty = (0| 3yvz(P(c1,y) — P(y,2)))
R3
Ty = (0 | 3yvz(P(c1,y) — Ply,2)),Vz(P(cr,e1) — Plei,2)))
RY
T3 = (0 | yvz(P(c1,y) — P(y,2)),Pler,c1) — Pler,c))
R—
Ty = (P(c1,c1) | FyVz(Pler,y) — Ply,2)), Plei,ca))
R3
T5 = <P(Clvcl) | HyVZ(P(Cl,y) - P(y7z))7 P(CI’CQ)’VZ(P(ChCQ) - P(C27Z))>
RY

Ts = (P(c1,c1) | FyVz(Pler,y) — Ply,2)), Plei,ca), Plei,e2) — Plez,c3))

R—

T, = <P(cl,cl), P(cy,e2)| yVz(P(er,y) — Ply,z)), Plci,ca), P(CQ,C3)>

5



Baxpumas mabauya

5. Javy3z(P(z,y) — P(y,z2))

T, = <® | J2VyIz(P(z,y) — P(y,z))>

R3 ¢1

\%
Tl = <(Z) | (rbl? vyElZ(P(Clay) - P(y,Z)»
RVJ/
T = <@ | ¢1, F2(P(cy,c0) — P(CQ,Z))>
R3 P2
\%
T3=(0 | 1, ¢2, Plci,c2) — Plez,c1), Pler,ca) — Plea,c2))
v

Ty = (P(c1,¢2) | o1, ¢2, Plca, 1), Plca,c2))

(¢1)
(02’02)5 VyHZ(P(CQ,y) - P(yvz))>

R3

N<—

T5 = (P(c1,¢2) | 91, ¢2, P(ca,cr),

vd
Ts = <P(C1,Cz) | @1, @2, P(ca,c1), Pca,c2), I2(P(c2,c3) — P(C3,Z))>
R3 3

\
Tr = (P(c1,c2) | 1, ¢2, ¢3, P(ca,c1), Plca,c2), Plea,c3) — Ples,c3))

R—

Ty = (P(c1,¢c2), P(ca,c3) | ¢1, ¢2, ¢3, Plca,c1), Plea,c2), Plcs,c3))

Rr3| (¢2)
Ty = (P(c1,¢2), Pca,c3) | é1, dp2, @3, Plca,c1), Plea,c2), Ples,c3), P(ci,c2) — P(ca,c3))

R—
TlO: P(61562)7 P(CQaCS) ‘ ¢17 ¢27 ¢3a P(627cl)7 P(CQaCQ)a P(C37C3)a P(CQaC3)>
Baxpviman mabauya

6. Vx (P(z) & R(x)) — (Vz P(x) & Vz R(x))



Ty =(0|Vz (P(z) & R(z)) — (Vx P(z) & Vx R(z)))
iRﬁ

T, = (Vo (P(z) & R(z)) | Vx P(z) & Yz R(x))
R& R&
Toq = (Vo (P(x) & R(x)) | Vo R(z)) Toa = (Vx (P(x) & R(x)) | Vo P(x))
RY RY
Ty = (Vo (P(z) & R(z)) | R(c1)) Tz = (v (P(z) & R(z)) | P(c1))
Lv v
T51 = (Vz (P(z) & R(z)), P(a) & R(a1) | R(a1))  Ts.2 = (Vz (P(z) & R(z)), P(a) & R(a) | Pa))
L& L&

Ty, = <Vx (P(z) & R(z)), P(c1), R(c1) | R(c1)> Tyq = <vx (P(z) & R(z)), P(c1), R(c1) | m>

Baxpouimoie mabauyw

7. (Vx P(z) & Vz R(z)) — Va (P(z) & R(z))

Ty =0 | (Vo P(z) & ¥z R(z)) — Yz (P(z) & R(z)))
R—
Ty = (Vo P(z) & Yz R(z)) | Vo (P(z) & R(z)))
L&
Ty = (Vz P(z), Yz R(z)) | Yz (P(z) & R(x)))
RY
T3 = (Vo P(z), Yz R(z)) | P(c1) & R(c1))
LY

Ty = (Vz P(z), Yz R(z), P(c1), R(e1) | P(c1) & R(ey))

[ s L e

Tyt = <Vx P(z), V& R(z), P(ci), R(cy) | R(c1)> Tio = <\m P(z), Yz R(z), P(c1), R(cy) |M>

Saxpoimoie mabauyw

8. Jdx (P(z) V R(x)) — (Jz P(z) V Jz R(z))



Ty = (0 |3z (P(xz) V R(z)) — (3z P(z) V 3z R(z)))
R—

T, = 3z (P(z) V R(x)) | 3= P(z) vV 3z R(z) )

Ty = (P(c1) V R(er) | 3z P(z) V 3z R(z) )

T3 =(P(c1) V R(e1) | 3z P(z), 3z R(z) )

R3

Ty = (P(c1) V R(e1) | 3z P(z), 3z R(z), P(c1), R(c1) )

L L
Ty = <R(c1) | 3z P(z), 3z R(z), P(c1), @> Tyo = <m | 3z P(2), 3z R(z), P(c1), Rlc1) >
Baxpoimoie mabauywe

9. (3z P(z) V 3z R(z)) — Jz (P(z) V R(z))
Ty=0| 3z (P(x) Vv 3z R(x)) — Iz (P(z) V R(zx)))
qu
Ty = {3z (P(xz) V 3z R(z) | 3= (P(x) V R(x)))
Lv Lv
Ton = 3z R(z) | 3z (P(z) V R(z))) To2=(Iz P(z) |3z (P(z) V R(x)))
L3 L3
Ts1 = (R(cr) | 2 (P(z) vV R(x))) Ts2=(P(c1) |3z (P(z) V R(z)))
R3 R3

Ti1 = (R(c1) | 3z (P(x) V R(z)), P(c1) V R(c1)) Tyo=(P(c1) |3z (P(z) V R(x)), P(cr1) V R(c1))

RV Rv

Ts1 = <R(c1) | 3z (P(z) V R(z)), P(c1), M> Ts.o = <M | 3z (P(z) V R(z)), P(c1), R(c1)>
Baxpoimoie mabauyw

10. (Vx P(z) V R(y)) — VYa (P(z) V R(y))



To=(0| (Vo P(z) V R(y)) — Vz (P(z) v R(y)))
R—

Ty = (Vx P(x) V R(y) | Vo (P(z) V R(y)))

RY

Ty = (Vx P(x) V R(y) | P(c1) V R(y))

Rv

Ty = (Vx P(x) V R(y) | P(c1), R(y))
le RV
Tia = (Ve P(z) | Pler), R(y)) Tiz=(R@) | Pler), Rw))

[
Ts.a = (Vo P(@), P(cr)] P(cr), R(y))
Baxpoimoie mabauywe

11. Vo (P(z) V R(y)) — (Vo P(z) V R(y))
Ty=(0| Ve (P(z) v R(y)) — (Vz P(z) V R(y)))
o
Ty = (Vz (P(z) vV R(y)) | Vz P(z) V R(y)))
RV
Ty = (Vz (P(z) V R(y)) | Vz P(z), R(y))
RY
Ts = (Vo (P(z) V R(y)) | P(c1), R(y)))

LY

Ty = (Vz (P(z) V R(y)), P(cr) V R(y) | P(c1), R(y)))

Toa = (Yo (P) V Ry), Ple) | Pler), Ry)) Too= (¥ (P@) V R(y)), R(y) | Pler), Ry))

Saxpoimoie mabauyw

12. YWz Q(z,y) — YaIy Q(z,y)



Ty =0 | Iva Q(x,y) — Vady Q(z,y))
R—

T = (Fyvz Q(z,y) | Y23y Q(z,y))

RY

Ty = (Fyve Q(z,y) | Ty Qlc1,y))

L3

Ts = (Vo Q(x,¢2) | Fy Q(c1,9))

LY

Ty = (Vo Q(z,c2), Qc1,c2) | Ty Qler,y))

R3

Ty = <V$ Q(z,c2), Qer,c2) | Fy Qler,y), Q(01a02)>

Baxpoimas mabauya

YaopaxkHeHue 2.3

1. Vz (P(z) vV Q(x)) — (Vz P(z) V Vz Q(x))
Buwisod we 6ydem ycnewrvim max Kax Gopmysa He 00Wes3HAMUMG.
Dr = N,P(z) = (z mod 2 == 0), Q(x) = (z mod 2 == 1)

2. EII;C (P(z) Vv Q(wa)) — (3z P(z) vV 3z Q(x))

ocmpoum 6vi60

@03z (P(z) vV Qx)) — (G P(z) V dr Q(z)))

R—
Gz (P(z) v Q))[Fz P(x) Vv 3z Q(x))
3
(P(cr) vV Q)3 P(z) v 3z Q(x))
RV
(P(cr) vV Q(er)|3x P(z), Fz Q(x))

R3
(P(c1) V Q(c1)]Bx P(x), Fz Q(x), Pler), Qler))

o) o

(P(cy)Be P(a), 3o Q(x), Pla)., Q(er)) (Q(e)Be P(a), 3w Q(x), Plar), Qler))

VYupaxuenue 2.4 [Tycmv maxas gopmysra cywecmesyem. Pacemompum ee na unmepnpemayuu, obaacms xkomopot
codeporcum mpu anemenma. Ha dannot unmepnpemayuu gopmysa ucmurna. To ecmv das 210600 nodcmaro8ky oHa
ucmunna. Caedogamenvho cywecmsayem nodcmanoska, cocmoauai ud 1 uau 2 06sexmos, wa komopot Gopmyira max
orce ucmurra. Caedo6ameavho Gopmyaa ucmurHa Ha UHMEPNPEMayuL, 004acmd Komopot codepicum mosvKko amu

2 obsexma, caedosamenrvro marxot Gopmyabl HEM.

YaopaxkHenue 2.5

33’,‘131‘231'333343375 <

yi€{x1,T2,3,24,T5}

10

P(ylay2793ay47y5)> — Vo VaoVasVayVas P(x1, x2, X3, T4, 5)



3 Hopwmanpubie dpopmbl 1 yHUDUKAITIS

3.1 IlpuBenenme k CCP

1. TlepenmeHoBanme mmepeMeHHBIX
E a2 F(x) = JyF)

2. Yunuroxenue nmiuimkamuii = (A — B) = (-A V B)

w

. Orpunanus
(a) F ~(AYB) = (mA{~B)
(b) E (=92F(2)) = (§2-F ()
() E —A = A

4. BpiHoc KBAaHTOPOB

E JaF(z) § B = Ja(F(x) § B)
5.2 A&B V C =(AV C) & (BV O)

3.2 Haxoxagenune HOY

t1 = 51
tg = 89
P(thtg,...tn) = P(Sl,SQ,...Sn) —
tn, = sp
tl = 81
tz = S92
1. { flti,ta, .. tn) = f(s1,82,...5n) —
tn, = Sp
flti,ta,...ty) = f(s1,82,...5k) —  HOY =e cymecrsyer

. tl‘ = X; — xr1 = tl‘ (ti 75 {EZ)

2
3
4. t;=t; — 0
5. x;=1t; (z;¢ Vary, Ik v, € Vary,) —  Bo Bce t; noacTBuUTh BMECTO Z; t;
6

x;=t; (x; €Vary,) — HOVY He cymecrByer

3.3 3agaum
YunpaxxHenue 3.1

1. vy P(zx,y) & VaIy P(y,x)

vy P(x,y) & VaTy Ply,x) — IrVyr Pla1,y1) & YasTys P(ys, 22)
4
1 Vy1 P(x1,y1) & Yaodys P(ye,x2) — Jr1VyVaedys P(z1,y1) & P(y2, x2)

2. Vo((3y P(y,x) — 3Jy P(z,y)) — Qr)) — Jz Q)

Vo((Jy P(y,r) — 3y P(z,y)) — Qx)) — Jz Qz) —

Vo1 ((3yr Py, v1) — Jy2 P(r1,y2)) — Q1)) — 3wz Qa2

3zy (Vyr ~P(y1,71) V Jy2 P(z1,92)) & ~Q(x1)) V 32 Q72
)
T

2.3
) 22
)
5
—

31 VY1 Fy2Vay (P (y1,z1) V Plz1,92)) & =Q(z1) V Q(z2))
)V Q(z2)))

321y 3yaVas ((=P(y1,71) V P(r1,y2) V Qz2)) & (=Q(z

11



3. =y (3 P(z,y) — Vu (R(y,u) — Vz (P(z,u) V —R(z,9))))

vy (Jz P(a,y) — Yu (R(y,u) — ¥z (P(s,u) V =R(z,)))) =>
Jy (3z P(z) & (Fu(R(z,u) & ¥z (P(z,u) V =R(z,v))))) =
JyFxFuvz (P(z,y) & R(y,u) & (P(z,u) V R(z,y)))

4. 23y (P(z,y) — R(z)) — Vz (=Jy P(z,y) V R(x))

Jay (P(z,y) — R(z)) — Yo (-3y P(z,y) V R(z)) —
313y (P(z1,91) — R(z:1)) — Voo (—-3ys Plaa,ys) V R(w2)) 25
Vo Vas (P(21,12) & ~R(21)) V VYaa(Vyo =P(z2,12) V R(x2)) i>
Vo Vo Vo ys (P(z1,y0) & ~R(z1) V —Plaa,ys) V R(za)) ——
Vo VoaVaeVys ((P(r1,y2) V 2P(22,y2) V R(z2)) & (=R(z1) V —P(22,92) V R(x2)))

5. Javy (P(z,y) — (=P(y,z) — (P(x,z) — P(y,y)) &(Py,y) — P(z,2))))

Javy (P(z,y) — (~P(y,x) = (P(z,x) — P(y.y) &(P(yy) — P(x,2)) >
Ja¥y (~P(z,y) V Ply,z) V(~P(z,z) V P(y,y)) & (-P(y,y) V P(z,))) —
vy ((-P & (=P(z,y) V P(y,x) V =P(y,y) V P(z,x

z,y) V P(y,z) vV =P(z,z) V P(y,y))
)

6. 3z (Vx P(z,z) vV 3z -~R(z)) — Tz (R(z) — Ty P(f(z),y))

Jz (Vz P(xz,z) V Jz -R(z)) — Jz (R(z) — Ty P(f(x),y)) 1,

e (Va1 Play,ar) V Faz ~R(wz)) — Jog (Rlas) — Ty P(f(a),9) —>
3k (Fz1 —~P(x1,21) & Voo —=R(ze) V Jxsz(—R(xzs) V Iy R(f(z3),y))) —
FkIz1VeoIzsy (—P(21,21) & —R(xz2) V —R(z3) V R(f(xs
Ik VeoIesIy (0P (x1,21) V —R(xs) V R(f(:

VYaopaxkHenue 3.2

1. Va3yVz3u R(x,y, z,u)

VaeIyVzIu R(x,y,z,u) —
VaVz3u Rz, f(x), z,u) —
Va¥s R(z, [(2), %, 9(z,2))

2. =Vz (Jy R(z,y) — Vz P(z,x)) 23,
3z 3y R(z,y) &3z ~P(z,x)) N
J23Iy3z (R(z,y) & —P(z,2)) —
Jy3z (R(c1,y) & - P(z,¢1)) —
3z (R(c1,¢2) & —P(z,¢1)) —
R(Cl,CQ) & _'P(3acl)

3. =Vy (3z P(z,y) — Yu (R(y,u) — Vz (P(z,u) V —R(2,9))))
Wy (Be Play) = Yu (Rlyu) — ¥z (Pu) v oR(,0)) =
Jy (3z P(z) & (Fu(R(z,u) & Vz (P(z,u) V —-R(z,y))))) —
JyFxFuvz (P(z,y) & R(y,u) & (P(z,u) V R(z,y))) —
JzIuVz (P(x,c1) & R(cr,u) & (P(z,u) V R(z,¢1))) —
JuVz (P(ea,c1) & R(er,u) & (P(z,u) V R(z,¢1))) —
Vz (P(ca,c1) & Rler,c3) & (P(z,¢3) V R(z,¢1)))

4. F3y (P(z,y) — R(z)) — Vo (=3y Plz,y) V R(z))

|-

a3y (P(z,y) — R(z)) — Vo (=3y P(z,y) V R(z))
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3),9)) & (=R(z2) V —R(xs) vV R(f(x3),



Jz13y1 (P(z1,v1) — R(z1)) — Voo (-3y2 Pz, y2) \/R(m))

Vo Vg (P(z1,y2) & —R(x1)) V Vao(Vyz ~P(x2,y2) V R(xz2)) i>

Vo Vo VaeoVys (P(z1,y2) & —R(x1) V —P(z2,y2) V R(x3)) — N

Vo VeoVaeoVys (P(x1,y2) V. —P(z2,y2) V R(x2)) & (mR(z1) V —P(z2,y2) V R(x2)))

5. Javy (P(z,y) — (=P(y,xz) — (P(z,r) — P(y,y)) &(P(y,y) — P(z,z))))

3avy (P(z,y) — (—Ply,2) — (P(z,2) — P(y.y)) &(Ply,y) — P(z,2)))) >

Javy (~P(z,y) V Ply,z) V(-P(z,z) V P(y,y)) & (=P(y,y) V P(z,)))

32y ((~P(z,y) V Ply,z) V ~P(z,z) V P(y,y)) & (-P(x

Vy ((=P(c,y) V P(y,c) Vv —P(c,c) V P(y,y)) & (=P(c,y) V P(y,c) V —P(y,y) V P(c,c)))

Vv ,y) V P(y,x) V =P(y,y) V P(z,))) —
T )

6. 3z (Vx P(z,z) V 3z ~R(z)) — TJz (R(z) — Ty P(f(z),y)

lH

Jr (Vo P(xz,z) V Jr -R(z)) — Jz (R(z) — Ty P(f(x),y))

Ik (Vzy P(xy,21) V Jzg R(z2)) — Jzg (R(zs) — 3y P(f(x3),v)) 23,
Ik (Jwy —Play,21) & Yoy ~R(z) V 3as(~R(xs) V Iy R(f(x3),y))) —
k31 Vao3ws Ty (~P(z1,21) & ~R(z2) V —R(x3) V R(f(x3),y)) —
Ik Veo3esIy (0P (x1,21) V —R(x3) V (( )x

z3
(23),y)) & (=R(2) V —R(
3

Jz1Vaodrsdy (-P(z1,21) V —R(xs3) V R(f(x3),y)) & (~R(z2) V —~R(z f x3),Y))) —
Voodwszdy ((—P(c1,e1) V —R(z3) V R(f(z3),y)) & (mR(z2) V —~R(z3) V R(f(z3),y))) —

Voody ((=P(c1,e1) V ~R(g(z2)) vV R(g(72),y)) & (=R(z2) V —R(g(x2)) V R(f(g9(z2)),y))) —
Voy ((mP(c1,c1) V =R(g(x2)) V R(g(z2), M(z2)) & (mR(z2) V —R(g(z2)) V R(f(9(x2)), h(z2))))

YopaxxkHenue 3.3

1.6 =A{z/f(x),y/9(x,z),u/v,v/f(c)}, O2=A{x/f(y),y/c,2/9(y,v),v/u}
0 ={x/f(x)02,y/9(x,2)02,u/v02, v/ f(c)02} U {z/g(y,v)}
0=A{z/f(f(),y/9(f(),9(y,v)), u/u,v/f(c)} U {z/g(y,v)}
0={z/f(f(W),y/9(f(v),9(y,v)),v/f(c),2/g(y,v)}

2. 00 ={z/y}, 0O2={y/zz/z,x/y}
0 ={x/yb2} U {y/z z/x}
0={x/z} U {y/z z/z}
0=A{x/zy/z 2/}
YnpaxHenue 3.4

1. P, X, f(X))  P(e,Y)Y)

X —v 4 [ X =Y 5
{f(X)Y Uil = v

X = Y X = Y

{Y — ) 3, {Y ) HOY Hem

N
([
Q
A=
S
([ I
Q
SR

13
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=
)
S
<
)
=
2 S~
3 =
p gl
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4 Meron pe3oronmii

YnpaxkHenue 4.1

1. =P(f(z,y), 2, h(z,9)) V R(z,v), Qx) vV P(f(y,x),9(y),v)
D, = _‘P(f(z7y)7zvh(zay)) \ R(Z,U)
Dy =Q(x) vV P(f(y,x),9(y),v)

HOY(P(f(y,x),g(y),v),—\P(f(x,y),z,h(z,y)

~—
~

fly,) = flz,y) , fly,z) = flz,y) )
gly) = =z — 2= gy —
v = = h(zv) v = = h(z,9)
Yy = x Y = T
ro= oy s, ) e = @ 4
z = gy z = g
v= = h(z,y) v= = h(z,x)
Yy = x Y = T
{ o= g = = g
v= = h(Z,l‘) v= = h(g(x),x)
© ={y/z,z/g9(z),v/h(g(x), )}
Dy "2 R(g(@). h(g(x).2)) v Q(a)

2. P(z,y,h(y,)) vV R(y, f(z)), ~P(z, f(z),h(z,y)) V Py, 9(x),h(y,y))

Dy = P(x1,y1, My1,21)) V Ry, f(z1))
Dy = =P(xg, f(2), h(22,y2)) V P(y2,9(z2), h(y2,y2))

HOV(P(x1,y1,h(y1,21)),V P(y2, 9(x2), h(y2,12)))

Ty = Y2
T = Y2
1 = T 3
T R
h(yi,z = h(ys, B
(y1, 1) (Y2, y2) T o=
Y2 = x1 Y2 = Z1
yoo= glz2) 5 yio= glw2) 4
N = Y2 Y1 = T
xr1r = Y2 1 = T
Y2 = x1 xry = Y2
3 5
o= glx2) — o= glw2) —
vy = Y2 Y2 = Y1
T = Y2 r1 = g(g2
5
vy = 9(332) I y = g($2
Y2 = g(v2) Y2 = g(x2)

O = {z1/9(z2),y1/9(x2),y2/9(x2)}

D1,D2

D3 5

R(g(x2), f(9(22))) V —P(22, f(22),, h(x2,9(22)))

15



YaopaxkHeHue 4.2

1. S ={D:, Dy, D3, Dy, D5}

Dy = P(Xy, f(X1))

Dy = R(Y>2,Z2) V —P(Ya, f(a))

D3 = \/R(C, X3)

Dy = R(X4,Ys) V R(Zy, f(Z4)) V —P(Z4,Ys)
D5 = P(X5,X5)

Dq,Do
Do (x,/ivajay @ Zs)
Dy
D1 xzivasizyy TG0 F20) v ~P(Zr, f(Z7))
D7,D3
D £ _p
8 {Xa/f(0). 21/} (¢, f())
Dq,Dg
D¢ E
O Xi/e
2. 8 ={D1, D3.D3, Dy, D5, Dg, D7}
Dy :E(331) vV V(yl) Vi C’(f(xl))
Dy = E(x3) V S(x2, f(22))
D3 = —|E(a)
Dy = P(a)

D5 = P(f(xs)) vV —~S(ys,25)
Dg = =P(x6) vV =V(g(zs)) = V V(ys)
D7 = —\P(IE7) V —|O(y7)

{yG%G(J;)} ﬁP(Ig) v _‘V(g(‘rS))
Dy,D
{:7:/;} ~C(yo)
Dy 5 Vig(a)
D1y {yj%i:)} E(z11) V V(y1)
Py )
D12,D
D13 {95112?/;;

3. S={D1,Dy,Ds3,D,}

Dy = P(y1, f(71))
Dy ==Q(y2) V =Q(22) V =P(y, f(2)) V Q(v)

D3 =Q(b)
D4 = ﬁC?(a)
Ds 27 Qs) V Q) V Qus)

{TI/ZQTyl/yQ}
Ds

(o5 Tus) =Q(ys) V Q(vs)

{ve/a}

{ur/b}

Dy —Q(yr)

Dy

16



YopaxkHenue 4.3

1. 3z P(z) — —Vx =P(z)

bo = ~(3x Px) — —Vy ~P(x))
po1 = 3z P(x) & Yy ~P(y)
po2 = JaVy P(z) & —P(y)

¢1=Vy P(c) & ~P(y)

S ={P(c),~P(y)}
D1 = P(C)
Dy = =P(y)
Dy,D2
Dy %
{y/c}

2. aVyR(x,y) — VyIzR(z,y)
po = 2(Fn1Vyr1 R(z1,91) — YVy23r2R(72,y2))
¢o1 = VY1 R(x1,y1) & FyaVroR(z2,y2)
Bo2 = Fx1Vy13y2Vae R(w1,y1) & —R(22,92)
1 = VyiVaa R(c,y1) & ~R(xo, f(y1))
S ={R(c,y1), "R(x2, f(y1))}

Dl = R(C7 yl)
Dy = =R(xa, f(y2)) NEPEUMEHOBAHUE TLEPEMEHHBLT
D1,D
D3 1: 2
{932/C7y1/f(y2)}

3. Vx(P(x) — Jy R(z, f(y))) — (Fz -P(x) V VzIzR(x,z))

¢o = ~(Voi (P(z1) — Jy1 Rz f(y1)) — (Ja2 ~P(z2) V VazIziR(zs, 21)))
¢o1 = V1 (=P(x1) V Jp Rz, f(y1))) & Yoo P(x2) & Jr3Ve1—R(xs, 21)
¢o2 = Vo131 VeeIrsVz (- P(x1) V Rz, f(y1))) & P(x2) & —R(x3,21)

¢1 =V VaoVz (-P(x1) V R(z1, f(g(21)))) & P(a2) & —R(h(x1,22),21)
S={-P(z1) V R(z1, f(g(x1))), P(x2), "R(h(x1,32),21)}

Dy = -P(z1) V R(z1, f(g(z1)))
Dy = P(x2)
D3 = =R(h(z31,%32), 23)
D1,D
Dy | =7 R(zg, f(g(za))
{z1/z2}
{za/h(x31,232),23/ F(g(h(w31,232)))}

4. Vaeyvz(P(z,y) — Ply,2))

po = ~(VaIyVz(P(z,y) — P(y,2)))
¢01:3$V932( (,y) & ~P(y,2)))
¢1 =Vy(P(c,y) & =P(y, f(y)))
S ={P(c,y),~P(y, f(y))}
Dy = P(c,11)
Dy = =P(y2, f(y2))
D DléDz
5 fw/ean /1))

17



5. Javy3Iz(P(z,y) — P(y,z))

o = ~(FxVy3Iz(P(z,y) — P(y,z)))
¢o1 = VaIyz(P(z,y) & —P(y,2)))
bo2 = VaVz(P(x, f(x)) & =P(y,2)))
S = {P(z, f(x)),~P(y,2)}

Dy = P(xq, f(z1))
Dy = =P(y2, 22)

D1,D2
D3 =

{yz/a1,22/ f(21)}

Javy(Vz(P(y,z) — P(z,2)) — (P(z,2) — PP(y,z2)))
o = ~(FxVy(Vz(P(y, 2) §x7z )

¢o1 = VaIy((Vz(=P(y,z) V P(x,z)))
¢02 = VmEIsz((ﬂP(y,z) \ P(a:,z )

Dy =-P(y1,z1) V P(x1,21)

D2 = P(‘r27 $2)
D3 = _\P(y?n Z3)
D1,D»
D » P
‘ {y1/z2,21/22} ('1:317 1‘32)
Da,D
Ds 1.Ds

{93/9331723/132}

VYupaxkaeuue 4.4 ['pag

a

Basa snanut

d
¢1 = R(a,b)
¢2 = R(b, c)
¢3 = R(b,a)
¢4 = R(c,d
e = VaQ(z, )

1/)2 = VxVyVZ(Q(x,y)&R(y, Z) - Q(:E7Z))

18



3anpoc
(I)l = Q(CL, d)

Cucmema 0u3sonkmos
S: {D17D27D35D47D53D67D7}

Dy = R(a,b)
Dy = R(b,c)
D3 = R( )

b,a)
D4 = fi(C7 d)
Ds = Q(X5, X5)
Dg = =Q(Xs,Ys) V —R(Ys,Z6) V Q(Xs, Zs)
D7 = _‘Q(avd)

HO'KICLZ)*C@M npomueopevtu6oCcms 0GHH011 cucmemnl auSﬁ'fOHK'mO@
D7,Dg
8 = -
{Xe/a,Zs/d}

Q(a,c)

Q(aa Yé) \ _‘R(Y87 d)

Ds,D4
9 v,
{Ys/c}

Dg,Dg

D e
10 {Xe/a,Zs/c}

Q(a,Y10) V ~R(Y10,¢)

Dy Q(aa b)

= -
{Y10/b}
D11,D¢

12 (X /a, 26 /b} —Q(a,Y12) V —R(Yi2,0)

D12,D;

Dq3 {Ylj/a} _|Q(a’ﬂ a)

Di3,Ds

Pia vy
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5 XOpHOBCKI/Ie JiormyeckKkue ImnporpamMMBbl. ,Z[eK.TIapaTI/IBHI)Ie n oIepanmnoH-
Hbl€ CEMAHTUKMU.
YuopaxkHeHue 5.1

1. parent(X,Y) «— father(X,Y).
parent(X,Y) «— mather(X,Y).

2. grandfather(X,Y) « father(X,Z),parent(Z,Y).
3. to_be_a_ father(X) « father(X,Z).
4. brother(X,Y) «— parent(Z,X),man(X),parent(Z,Y), X #£Y.

5. of fspring(X,Y) «— parent(Y,X).
of fspring(X,Y) «— parent(Z,X),of fspring(X, Z).

YaopaxkHeHue 5.2
1. list(X)

list(nil) « ;
list(X.Y) — list(Y).

2. elem(X,Y)

elem(X,X.Y) «;
elem(X,Z2Y) « elem(X,Y);

1. True.

2. X - w0601 amom.

3. False.

4. X=a,X=bX=c.

5. X - 060U cnuck, codepotcawsuti amom a.
YnopaxkHeHue 5.3

1. list(nil).

2. list(A.Y) « list(Y).

1. elem(X, X.Y).

2. elem(X, Z.Y) « elem(X, Y).

20



1. ? list(a.b.c.nil)

? list (a.b.c.nil)

N

[ | ? list (c.nil)

<
%
N G

? list (nil)

% %
O

u| A

\%

{
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2. 7 list(a.X.nil)

? list (a.X;.nil)

| ? list (nil)
|

% k
O

X=A
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3. 7 list(a.b)

23

? list (a.b)

7)

(®)



4. 7 elem(X, a.b.c.nil)

? elem(X;, a.b.c.nil)

24

()

? elem(Xy, nil)

A



5. 7 elem(a,X)

? elem(a, X;)

25



Vupaxknenne 5.4
1. R(Y1) < P(Y1),Q(Y1);
2. P(a) « ;
3. P(b) « ;
4- Q(a) « 3
5. Q(f(X5)) — Q(X5)
? R(Y), P(Z)

? R(Y), P(2)

{x/x3(1)

7 P(1),Q(1),P(2)

S/ \E
o\

N

< z

& 52

7 Q(a),P(2) 7Q(b),P(2)

’\ ~ '\ =

? P(2) E = |

\\c‘
]

{Z/a, Y /a}  {Z/b, Y/a}

—_ —
N o/
N Q
[ =~
=)

& =

O
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YopaxkHeHue 5.5

/Sub
elem(X, [X]|_1]).
elem(X, [_|Y]) :- elem(X, Y).

11
head ([X/| _1, X).

52
tail ([_/] Tasil], Z) :-tail(Tail, Z).
tail ([_| B], B).

VES
prefiz ([Head| Tatl_1], [Head| Ta<l_2]) :- prefiz(Tail_1, Tail_2).
prefiz(_, []).

4
sublist (List, Sublist) :- prefitz(List, Sublist).
sublist ([_/] Tail], Sublist) :- sublist(Tazl, Sublist).

15
less([], [_/_1).
less([_/Tatl_1], [_/Tasl_2]) :- less(Tail_1, Tazl_2).

16
subset ([], _).
subset ([Head| Tail], Y) :- elem(Head, Y),subset(Tail, Y).

17
concat (X, [], X).
concat ([Head|/Tail_1], [Head/Tail_2], X) :- concat(Tail_1, Tail_2, X).

48

reverse (X, Y) :- reverse_loop ([], X, V).
reverse_loop (Rev, [], Rev).
reverse_loop (Rev, [Head| Tail], Goal) :- reverse_loop ([Head| Rev], Tatil,

49

period (X, Y) :- loop_period(X, Y, Y).

loop_period ([], [], _).

loop_period (Main, [], Base) :- loop_period(Main, Base, Base).
loop_period ([Head/| Main], [Head| Curr], Base) :- loop_pertiod(Main, Curr,

Goal).

Base).

27



YopaxkHeHue 5.6

11
main_less ([], [], 1).
main_less ([], [_1, _).

main_less([_|Tail_X], [_/Tazl_Y], -1) :- main_less(Tail_X, Tail_Y, -1).
main_less([_|Tail_X], [_/Tazl_Y], 1) :- main_less(Tatl_X, Tazl_Y, 1).

main_less ([A/Ta<il_X], [A]/Ta2l_Y], 0) :- main_less(Tail_X, Tail_Y, 0).

main_less ([0/Tazl_X], [1]/Tail_Y], 0) :- main_less(Tatl_X, Tazl_Y, 1).

main_less ([1/Tazl_X], [0]/Tail_Y], 0) :- main_less(Tatl_X, Tazl_Y, -1).
less([0]/Tatl_X], Y) :- less(Tail_X, V).

less (X, [0/Tail_Y]) :- less(X, Tail_Y).

less([], [1/_1).

less([1/Ta2l_X], [1/Tail_Y]) :- main_less(Tail_X, Tazl_Y, O0).

2 Z = X + 7Y

sum(X,Y,Z) :- reverse(X, R_X), reverse(Y, R_Y), reverse(Z, R_Z), vr_sum(R_X, R_Y, R_Z, 0)
r_sum([A|Tail_X], [A|Tatl_Y], [B/Tail_Z], B) :- r_sum(Tatl_X, Tatl_Y, Tazl_Z, 4).
r_sum([_/Tail_XJ], [_/Ta<l_Y], [1/Tasil_Z], 0) :- r_sum(Tail_X, Ta2l_Y, Ta<l_2Z, 0).
r_sum([_|Tail_XJ], [_|/Tazl_Y], [0/ Tasl_Z], 1) :- r_sum(Ta<l_X, Tazl_Y, Tazl_Z, 1).
r_sum([], [1]/Tasl_Y], [0/Tail_Z], 1) :- r_sum([], Tail_Y, Tail_Z, 1).

r_sum([], [0/Ta<il_Y], [1/Tazl_Z], 1) :- r_sum([], Tail_Y, Tazl_Z, O0).
r_sum([1/Tasl_X], [], [0]/Tasil_Z], 1) :- r_sum(Tatl_X, [], Tail_2Z, 1).
r_sum([0/Tasl_X], [], [1/Ta<l1_2Z], 1) :- r_sum(Tatl_X, [], Tail_Z, 0).

r_sum([], N, N, 0).
r_sum(N, [], N, 0).
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6 BcTpoennbie pyHKIIUN U IIPEINKATHI

YnpaxxkHenue 6.1

elem([X]|_],X).
elem([_[4],X) :- elem(4,X).

not_elem([], _).
not_elem([A]Y], X) :- A4 \= X, not_elem(Y, X).

Jmake_ordered (L_1,L_2).

Jinsert

insert_sort(List,Sorted):-i_sort(List,[],Sorted).
i_sort([],Acc,dcc).

i_sort([HIT],Acc,Sorted):-insert (H,Acc,NAcc),i_sort(T,NAcc, Sorted).

insert (X,[Y|T],[YINT]):-X>Y,4insert (X,T,NT).
insert (X, [Y|T],[X,Y|T]):-X=<VY.
insert (X, [],[X]).

Jbubble

bubble_sort (List,Sorted):-b_sort(List,[], Sorted).

b_sort ([],Acc,Acc).

b_sort ([H|T],Acc,Sorted):-bubble(H,T,NT,Maz),b_sort(NT,[Mazx/Acc], Sorted).

bubble(X,[],[],X).
bubble(X,[Y/T],[Y|/NT],Max):-X>Y, bubble(X,T,NT, Maz).
bubble(X,[Y|T],[X|NT],Maz):-X=<Y,budbble(Y,T,NT, Maz).

Aquick
quick_sort (List,Sorted):-q_sort(List,[], Sorted).
qg_sort ([],4cc,4dcc).
qg_sort ([H|T],Acc, Sorted): -
pivoting (H,T,L1,L2),
q_sort (L1,Acc,Sortedl),q_sort(L2,[H|/Sortedl], Sorted).

pivoting (_,[]1,[],[]).
pivoting (H, [X|T],[X|L],G):-X=<H,pivoting (H,T,L,G).
pivoting (H, [X/T],L,[X/G]):-X>H,pivoting (H,T,L,G).

Asingle(L_1,L_2)

single([],[]).

single([4/X], Y) :- single(X,Y), elem(Y, 4).

single ([4/X], [A]Y]) :- single(X,Y), not_elem(Y,4).

Jcommon (L_1,L_2,L_3)

common ([],X,Y) :- single(X,Y).

common ([Al/X], Z, Y) :- common(X,Z,Y), elem(Y,4).

common ([A|X], Z, [A]Y]) :- common(X,Z,Y), mnot_elem(Y,4).

Jintersect (L_1, L_2, L_3)

intersect ([1,_,[]).

intersect ([AlX], Z, [A]lY]) :- elem(Z,4), intersect(X,Z,Y).
intersect ([A/X], Z, Y) :- not_elem(Z,4), intersect(X,Z,7Y).
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YopaxkHeHue 6.2

Xlength (L, X)
m_length ([],0).

m_length([_/L], X) :- m_length(L, Z), X 45 Z + 1.

Jsum (L, X)

sum([X], X).

sum([X/L], S) :- sum(L, Z), S i1s X + Z.

a_sum(L, X) :- acc_sum(L, X, 0).

acc_sum([], X, X).

acc_sum([A|/L], X, ACC) :- W is A + ACC, acc_sum(L, X, W).

Amult (L, X, Y)

mult ([], _, 0).

mult ([X]L], X, Y) :- mult(L, X, Z), Y s Z + 1.

mult ([A/L], X, Y) :- A \= X,mult (L, X, Y).

Amost_of (L,X)

most_of ([X], X).

most_of ([X/L], X) :- most_of(L, Y), mult(L, X, M_X), mult(L, Y, M_Y), M_X>=M_Y.
most_of ([Z|L], X) :- most_of(L, X), mult(L, X, M_X), mult([ZI|L], Z , M_Z), M_X>M_1Z.
A i_most_of (L, X) iterative

i_most_of (L, X) :- msort(L, S_L), maz_mult (S_L, CURR, 1, 0, X).

maz_mult ([_], M_M, CURR, MAX_MULT, M_N) - CURR =< MAX_MULT.

maz_mult ([A,A|L], M_M, CURR, MAX_COUNT, X) :- NEW_CURR is CURR + 1, maz_mult ([A|/L], M_N,
maxz_mult ([A,B|L], M_M, CURR, MAX_COUNT, X) - 4 \= B, MAX_COUNT >= CURR, maz_mult ([B/L],
maz_mult ([A,B|/L], M_M, CURR, MAX_COUNT, X) - 4 \= B, MAX_COUNT < CURR, maz_mult ([B/L],
Aprime (L,X)

prime ([2],2).

prime ([X/L], X) :- Y 4s X - 1, prime(L, Y), pr(X, L).

prime(L, X) :- Y 2s X - 1, prime(L, Y), antipr(X, L).

pr(_, [1).

pr(X, [Y|L]) :- gecd(X, Y, 1), pr(X, L).

antipr (X, [Y[/_]) :- gcd(X, Y, Z), Z > 1.

antipr (X, [Y[/L]) :- gecd(X, Y, 1), antipr(X, L).

Agecd(X,Y,Z)

ged (X,X,X).

gcd(X,Y,2Z) :- X > Y, N.X s X - ¥, ged(N_X, ¥V, Z).

gecd (X,Y,2Z) - X <Y, N.Y 45 Y - X, gcd(X, N_.Y, Z).

30



7 OmnepaTopbl OTCEYEHUSA W OTPUIAHUS

YnpaxkHenue 7.1

1. A(Y1) «— B(Y1), C(az, Y3);
. A(X2) « D(a1, X2), C(X2,Y2);
. B(Us) « D(Us, V3), !, E(V3);

- B(Va) — E(as);

. E(a3) <« ;
E(Z7) <« ;
. D(Us, a1) < C(Us, f(Us));
. D(Uy, Ug) « ;
10. D(X10, az) < 3

2
3
4
5. E(az) « 3
6
7.
8
9

11. C(le, ag) — 3
? A(X)

Jepeso we emewaemes. Ho mam ece npocmo ;=).

31



YaopaxkHeHue 7.2

elem([X]_1,X).
elem([_/A4],X) :- elem(4,X).

JAmazxz (X, Y, Z)
maz (X, Y, X) :- X>Y, !.
maz(_, Y, Y).

Jcommon (L1, L2, L3).
common ([], _, []).

common ([A/L1], L2, [A]/L3]) :- elem(L2, 4), !, common (L1, L2, L3).
common ([_/L1], L2, L3) :- common(L1l, L2, L3).

Anonsquare (L1, L2)

nonsquare (L1, L2) :- nonsquare_seq (L1, L1, L2).
nonsquare_seq ([], _, []).
nonsquare_seq ([A/L1], SL1, L2) :- M 4s A * 4, elem(SL1, M), !,

nonsquare_seq (L1, SL1, L2).

nonsquare_seq ([A/L1], SL1, [A/L2]) :- nonsquare_seq(L1, SL1, L2).

YaopaxkHeHue 7.3

1. A(Y1) < B(Y1), not(D(Y1));
B(a) « 3

B(b) < ;

D(U4) — C(Y;l)a !a E(U4’ Y4);
C(a) <

C(b) <

E(a, b) < ;

S N A T R T

E(b, a) < ;
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v\
S 5
N =
?not(D(a)) not(D(d))
— —~—
— —
(| |
X=a
* 7 D(a) * 7 D(b)
0 =
= =
5 5
~ ~
Q >
— ——
?7 C(Y4), !, E(a, Y1) ?7 C(Ya), !, E(b, Y))
=~ ™
N A
W A
N N
71, E(a, a) 7!, E(b, a)
—_ —_~
* 7 E(a, a) * 7 E(b, a)
N %, N %,
% \ & @
] ] (]
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YnpaxkHenue 7.4

Amaz (L, X)
m_maz ([X], X).

m_maz ([AIL], 4) :- m_maz (L, Y), A >= 7Y, !

m_maz ([_/L], A) :- m_maz (L, 4).

Jmax_occur (L1, L2).

maz_occur ([W], W).

maz_occur ([X/L], W) :- maz_occur(L, S), maz_list (X, S, W).

maz_list (X, S, X) :- length(X,
maz_list(_, S, S).

Jshort_path(V1, V2, G, L).

short_path(Vi, V2, G, [VI/L])

short_path_with_len(V1, V2, G,
mark_possible_ways (V1,

try_some_ways (Beg, New_

New_len 41s Len + 1.
short_path_with_len(F, F,

XL

L,
G,
G

s

-, 1],

), length(S, SL), XL >=

short_path_with_len(V1,
New_len) :-

New_G, Beg),

V2, L, Len),

0).

mark_possible_ways (V1, [[Vi, T]|G], WNew_G, [T/Begl) :-

mark_possible_ways (V1,

G,

New_G, Beg), !.

mark_possible_ways(Vi, [[_, V1]/G], New_G, Beg) :-

mark_possible_ways (V1,

G,

New_G, Beg), !.

mark_possible_ways (V!, [[F, T1/G¢], [[F, T]/New_GJ], Beg)
Vi \= F, mark_possible_ways(Vi, G, New_G, Beg), !.

mark_possible_ways(_, [], [],

[1).

try_some_ways ([P], G, V2, [P|L],

short_path_with_len (P,

try_some_ways ([P|Begl, G, V2,
short_path_with_len (P,
try_some_ways (Beg, G,

try_some_ways ([P/Begl, G, V2,
short_path_with_len (P,
try_some_ways (Beg, G,

try_some_ways ([P|/Beg]l, G, V2,

not (short_path_with_len(P, V2, G,

try_some_ways (Beg, G,

try_some_ways ([P|/Beg], G, V2,
short_path_with_len (P,
not (try_some_ways (Beg,

Ve

Len) :-
, G, L, Len).

[P|L], Len) :-

¥
Ve,

T_L
¥
Ve,

T_L

Ve,

, G, L, Len),
_, T_Len), Len < T_Len.

, T_Len) :-
, G, _, Len),

SL,

Ve,

T_L, T_Len), Len >= T_Len.

, T_Len) :-
_, Len)),
T_L, T_Len).

[P|L], Len) :-

V2
G,

, G, L, Len),
v2, _, T_Len)).

YaopaxkHeHue 7.5
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Areach(V, E, z, y).
reach(_, E, X, Y) :- short_path(X, Y, E, _).

Ashort_path(V, E, =, y, L).
short_path(_, E, X, Y, L) :- short_path(X, Y, E, L).

Jcolor(V, E, R).

35



8 DK3aMeHaIlMOHHBbIE 33/ IaYN

ZZ ,HaH TEeKCT, pa36m:b ero Ha 2 MHOXECTBa CJIOB TaK, YTO CJIOBA K3 PA3HHX MHOXECTB

A/ He mMenT obmmx 6YKB.

A1 elem(L, X) 4/
elem ([X]_]1,X).
elem([_|A],X) :- elem(A,X).

J7 mult (L, X, Y)
mult ([], _, 0O).

Y).

L1,

mult ([XIL], X, Y) :- ', mult(L, X, Z), Y is Z + 1.
mult ([_IL], X, Y) :- mult(L, X, Y).
text_split (L, X, Y) :- sublist(L, X), delete(L, X, Y), no_lett (X,
sublist (_, [1).
sublist ([CIL], [CIX]) :- ', sublist (L, X).
sublist ([_IL], X) :- sublist (L, X).
delete(L, [1, L).
delete ([CIL], [CIX], Y) :- delete(L, X, Y), !'.
delete ([CIL], X, [ClY]) :- delete(L, X, Y).
no_lett ([], _).
no_lett ([X|IL], Y) :- no_lett1(X, Y), no_lett(L, Y).
no_lett1(_, [1).
no_lett1 (X, [YIL]) :- cap(X, Y, [1), no_letti1(X, L).
cap([1, _, [1).
cap([CIX], Y, []1) :- not(elem(Y, C)), cap(X, Y, [1).
X/ Dns DAaHHOTO TEKCTa NOCTPOUTH CIMCOK Hambojee BCTPEYADLUXCS
// B HeM CIOB.
max_text (L, L1) :- max_count(X, L), get_words(L, L1, X).
max_count (X, L) :- elem(L, C), mult(L, C, X), not(exists_gt(L, X)).
exists_gt(L, M) :- elem(L, C), mult(L, C, N), N > M.
get_words ([1, [1, _).
get_words ([X|L], [XIL1], N) :- mult([X|IL], X, N), !, get_words (L,
get_words ([_|L], L1, N) :- get_words(L, L1, N).
A% Dna pmamsoro rpada IOCTPOUTH KpaTdaimuil IyTh MeXOy IOBYMS BepIVHAMU
J/ B HeM.
s_path(Vvli, V2, G, L) :- path(Vli, V2, G, L), m_length(L, N),
not (exists_1t(V1, V2, G, N)).
path(Vv, v, _, (1.
path(vi, v2, G, [[Vi, V3] | L]) :- elem(G, [V1, V3]), path(V3, V2,
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exists_1t(V1, V2, G, N) :- path(Vi, V2, G, L), m_length(L, M), M < N.

m_length ([], 0).
m_length([_IL], M) :- m_length(L, N), M is N + 1.

4/ llns naEHOTO MHOXeCTBa TOYEK NIOCTPOUTH CIHCOK Hambolee yIANEHHHX IpYyT
4% or mpyra map

g_pair (L, X) :- max_dist(L, N), get_pairs(L, X, N).

max_dist (L, N) :- elem(L, X), elem(L, Y), dest(X, Y, N),
not (exists_gt_point (L, N)).

dest ([X1, X2], [Y1, Y2], N) :- N is sqrt((X1 - Y1)~2 + (X2 - Y2)"2).
exists_gt_point(L, N) :- elem(L, X), elem(L, Y), dest(X, Y, M), M > N.

m_concat ([], L, L).
m_concat ([A|L1], L2, [A|IRES]) :- m_concat (L1, L2, RES).

get_pairs([], [], _).
get_pairs ([X|L], RES, N) :- build_pairs(X, L, TT_RES, N),
get_pairs(L, T_RES, N), m_concat(TT_RES, T_RES, RES).

build_pairs(_, [1, [I1, _).
build_pairs (X, [CIL], [[C, X]JIRES], N) :- dest(X, C, N),!, build_pairs(X, L, RES, N).
build_pairs (X, [_IL], RES, N) :- build_pairs(X, L, RES, N).

4/ Ins mamHoro rpada IOCTPOUTH €r0 MaKCUMAIBHYH KIUKY
clique(G, V, X) :- sublist(V, X), is_clique(G, X), m_length(X, N),
not (exists_gt_clique(G, V, N)).

exists_gt_clique(G, V, N) :- sublist(V, X), is_clique(G, X),
m_length(X, M), M > N.

is_clique(_, [1).

is_clique (G, [XIL]) :- edge_to_all(X, L, G), is_clique(G, L).
edge_to_all(_,[], _).

edge_to_all(X, [CIL], G) :- elem(G, [X, C]), !, edge_to_all(X, L, G).

edge_to_all (X, [CIL], G) :- elem(G, [C, X]), edge_to_all(X, L, G).

A% DOns mamHOrOo rpada NOCTPOUTH €ro MaKCHMAJIbHOE HE3aBHCHMOE IOAMHOXECTBO
4/ (Hu Kakue OBe BepUUHH HE COELEHWHH pebpom) .

indep_set (G, V, X) :- sublist(V, X), is_indep(G, X), m_length(X, N),
not (exists_gt_indep (G, V, N)).

exists_gt_indep(G, V, N) :- sublist(V, X), is_indep(G, X),
m_length(X, M), M > N.

is_indep(_, [1).
is_indep (G, [XIL]) :- no_edges(X, L, G), is_indep(G, L).
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no_edges (_,[1, _).
no_edges (X, [CIL], G) :- not(elem(G, [X, C])), not(elem(G, [C, X])),
no_edges (X, L, G).

ZZ ,D;JIH JAHHOTO MHOXECTBA YHCEJI IIOCTPOUTHL MaKCUMAJIbHOE ero IIOAMHOXECTBO,
4% cBobomEoe OT cyMM

sum_free(L, X) :- sublist(L, X), not(sum_non_free_set (X)), m_length(X, N),
not (exists_gt_sum_free(L, N)).

sum_non_free_set (X) :- elem(X, A), elem(X, B), elem(X, C),
A \= B, S is A + B, C = S.

exists_gt_sum_free(L, N) :- sublist(L, X), not(sum_non_free_set (X)),
m_length(X, M), M > N.

A% DOna mammbx TekcToB L1 m L2 mocTpoumThs TekcT L3, cocTosmumii u3 Tex cioB L1, KoTophe
A/ comepxaT xoTa 6s omHy 6yKBYy, He BCTpeYanmylCs HM B OLHOM CloBe um3 L2

mk_text (L1, L2, L3) :- build_letters (L2, Lett), filter_text (L1, Lett, L3).

build_letters ([]1, []1).

build_letters ([C|IL], R) :- build_letters(L, TR), m_concat (TR, C, R).
filter_text ([1, _, [1).
filter_text ([CIL1], Lett, [CIL3]) :- has_uniq_letter(C, Lett), !,

filter_text (L1, Lett, L3).
filter_text ([_IL1], Lett, L3) :- filter_text (L1, Lett, L3).

has_uniq_letter (C, Lett) :- elem(C, X), not(elem(Lett, X)).
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