Twunosn cncrtemn

Tpudon TpudoHos

A-CMsiTaHe n Teopusi Ha AokasatesncTearta, 2018/19 r.

7 maii 2019 r.

Tpudpon Tpucporos (ACT/A 18/19)

Tunoeu cucremn



NN
A-CMsiTaHe C NpPoCTy TWUMNoBe
e Tunose
p, o

alp=o

Tpudpon Tpucporos (ACT/A 18/19)

Tunoeu cucremn



NN
A-CMsiTaHe C NpPoCTy TWUMNoBe
@ Tunoee

p, o

alp=o
@ Tepmose

M, N

X0 | (MP=TNP)7 | (Ao M7)0=

Tpudpon Tpucporos (ACT/A 18/19)

Tunoeu cucremn



A-CMsiTaHe C NpOCTW TUMOBE

e Twunose

p,o = alp=o0o
@ Tepmose

M;N == xP|(MPZINP)7 | (Axe M7)P=C
@ Pepykuun

OeM)N 2 Mx s N]
(AcMx) 25 M, kbpeto x ¢ FV(M)

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 2/9



A-CMsiTaHe C NpOCTW TUMOBE

e Twunose

p,o = alp=o0o
@ Tepmose

M;N == xP|(MPZINP)7 | (Axe M7)P=C
@ Pepykuun

OeM)N 2 Mx s N]
(AcMx) 25 M, kbpeto x ¢ FV(M)

o CunHo Hopmanusupyema

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 2/9



A-CMsiTaHe C NpOCTW TUMOBE

e Tunose 3o C?Z ) =D>A =2
p,o = alp=o0o

@ Tepmose
M,N = xP|(MPZINP)? | (Ao M7)P=7

@ Pepykuun

OMIN 2 M[x > N
(AxMx) 5 M, kvpeto x ¢ FV(M)
o CunHo Hopmanusupyema

@ l3pa3uTenHa cuna: pasimpeHn NOANHOMMU

p(x) == O] 1]x|pi(x)+pa(x) | pr(x)-P2(x) | Pr(p2(x)) |
min(x,1) | 1 — min(x, 1)

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 2/9



NN
A-CMsiTaHe C Npou3BefeHue
e Tunose
pso

alp=olpeo

Tpudpon Tpucporos (ACT/A 18/19)

Tunoeu cucremn



NN
A-CMsiTaHe C Npou3BefeHue

@ Tunose
p,o =

alp=olpeo
@ Tepmose

M, N

X0 | (MP=7N)7 | (g M) |
(M2, NP | (MP2o L) | (M)

Tpudpon Tpucporos (ACT/A 18/19)

o F
Tunoeu cucremn



A-CMsiTaHe C Npon3BefeHne

@ Tunose
po = alp=o|pR0c
@ Tepmose
M;N == xP|(MPZINP) | (Axe M7)P= |
(Mo Ny | (WP ) | (M)
@ Pepykuun

OMN S Mx > N (M N AM (NS N
(AcMx) 5 M, kvpeto x ¢ FV(M) (M, MJ) 5 M

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 3/9



A-CMsiTaHe C Npon3BefeHne

@ Tunose
po = alp=o|pR0c
@ Tepmose
M;N == xP|(MPZINP) | (Axe M7)P= |
(Mo Ny | (WP ) | (M)
@ Pepykuun

OMN S Mx > N (M N AM (NS N
(AcMx) 5 M, kvpeto x ¢ FV(M) (M, MJ) 5 M

o CnnHo HopMmanusupyema

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 3/9



A-CMsiTaHe C Npon3BefeHne

@ Tunose
po = alp=o|pR0c
@ Tepmose
M;N == xP|(MPZINP) | (Axe M7)P= |
(Mo Ny | (WP ) | (M)
@ Pepykuun

OMN S Mx > N (M N AM (NS N
(AcMx) 5 M, kvpeto x ¢ FV(M) (M, MJ) 5 M
o CnnHo HopManusupyema

o V|3pa3|/|TenHa cnna: He Ce NPOMEHA

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 3/9



A-CMsiTaHe C Npon3BefeHne

@ Tunose
po = alp=o|pR0c
@ Tepmose
M;N == xP|(MPZINP) | (Axe M7)P= |
(Mo Ny | (WP ) | (M)
@ Pepykuun

OMN S Mx > N (M N AM (NS N
(AcMx) 5 M, kvpeto x ¢ FV(M) (M, MJ) 5 M

o CnnHo HopManusupyema

o V|3pa3V|Te.ﬂHa cnna: He Ce NPOMEHA

@ [NpouseeaeHuneto e “cuHTakTU4YHa 3axap”

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 3/9



I
Cunctema Ha Hindley-Milner

@ MoHoTunose

p, 0 =

alp=o

Tpudpon Tpucporos (ACT/A 18/19)

Tunoeu cucremn



Cunctema Ha Hindley-Milner

@ MoHoTnnose

p,o = alp=o0o
e [lonanTtunose —%’\ol —bf{ (9’< %4)
T u= 0|VaT

Y ) ot
H«——-——J

Tpudpon Tpucporos (ACT/A 18/19) Tunoen cuctemn



Cunctema Ha Hindley-Milner

@ MoHoTnnose

p,o = alp=>o0o
o llonnTunose

T = 0|V C/\K}'\/)M
@ bestunosn Tepmose R As

M,N := x|MN|A\M|let x=Min N

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 4/9



Cunctema Ha Hindley-Milner

@ MoHoTunose
p,o = alp=>o0o
o llonnTunose
T = 0|V
e bBestunoen tepmose
M,N := x|MN|A\M|let x=Min N
o Hapegba Ha Tunosete

oy =o1[d—pl -
Vgo1 E V502 8¢ FV(Vao)

R N
7, = 7
"’,,l’7¢< &

Q)—'.L_/G» => ¥ )) })F
\f, (=4 B2

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 4/9



Cunctema Ha Hindley-Milner

o MoHoTunose
p,o = alp=>o0o
o [lonuTtunose
T = 0|V
o bestunoen Tepmose
M,N := x|MN|A\M|let x=Min N
Hapenba Ha TunoBeTe
2=l 5y vpa)

Vgo1 C Vgag

@ Pepykuun
OMN 2 M[x > Nl let x = N in M 2 M[x — N]
(AcMx) 5 N, kbaeto x ¢ FV(M)

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 4/9



Cuctema Ha Hindley-Milner: Tunosa nssoanmoct

xTefl Mx:pFEM:o
MN-x:7 FrN=AxM:p=o
KA g

rMN-M:p=o0 NrM=N:p
F— T X AR

e Walk F-MN:o
= D\XX’A{A#A)'

T Mx:7TEN:o
lFletx=Min N:o

r-M™M:n 1Em [-M:r
— T ¢ FV(T
FF M. FE M ver @ F AV
=) &= A, A
Y. 2 = A=A

e TunosaTa n3soanmocT e paspewuma (Anroputsm W)

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 5/9



Cuctema Ha Hindley-Milner: Tunosa nssoanmoct

xTefl Mx:pFEM:o
MN-x:7 FrN=AxM:p=o

rMN-M:p=o0 NrM=N:p
M= MN:o
Fr=M:r Mx:7TEN:o
lN-letx=Min N:o
r-=m:n 1™ [-M:r
LEMET e Fv(r
FF M. FE M ver @ F AV

e TunosaTa n3soanmocT e paspewuma (Anroputsem W)

e CnnHo HopMmanusupyema

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 5/9



SN
Programming Computable Functionals (PCF)

@ Twunose
p, 0

nat |bool |p=0o|pRo

Tpudpon Tpucporos (ACT/A 18/19)

Tunoeu cucremn



SN
Programming Computable Functionals (PCF)

@ Twunose
po =

nat |bool |p=0o|pRo
@ Tepmose

M, N

X7 (MPZONP) | (ree M) |

Tpudpon Tpucporos (ACT/A 18/19)

o F
Tunoeu cucremn



|
Programming Computable Functionals (PCF)

e Tunose
p,0 == mnat|bool|p=0c|pR0c
@ Tepmose
MN = xP | (MPPONP) | (A M) |

(MP, NV | Split, , i pRo=>(p=>0=>T)=T|

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 6/9



|
Programming Computable Functionals (PCF)

e Tunose
p,0 == mnat|bool|p=0c|pR0c
@ Tepmose
MN = xP | (MPPONP) | (A M) |

(MP, NP7 | Split, , i pR0=>(p=>0=>T)=T|
ttb°°1 | ﬂ.‘bOOl | Qnat ‘ Gnat=nat ’ pnat=-nat ‘ Znat:}bool ’

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 6/9



|
Programming Computable Functionals (PCF)

@ Twunose
p,0 == mnat|bool|p=0c|pR0c
@ Tepmose
M,N = xP | (MPZINPY | (Ao M7)P=7 |
(MP, NOYPET | Split,,:pR@o=(p=>0=7)= 1|
ttb°°1 | ﬂ.‘bOOl | Onat ‘ 7Sﬁa‘c:nlat ’ pnat=-nat ‘ Znat:}bool ’
Cases; :bool =717=>7=7|Y,: (r=7)=7T
7wah 2019 60



NN
Programming Computable Functionals (PCF): peayxkuun

@ Pepykuun
B B
(AxS)t = s[x—t], PO - 0,
Split (s, t) f 5 fst, P(Sn) 2 n

Tpudpon Tpucporos (ACT/A 18/19)

Tunoeu cucremn



|
Programming Computable Functionals (PCF): peayxkuun

@ Pepykuun
(Aes)t A six e 1), po 2 o
Split (s, t) f 5 fst, P(Sn) 2 n
Casesttst E) s, Z0 E) tt,
Casesffst 2 t, Z(Sn) LA ff,

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r.

7/9



|
Programming Computable Functionals (PCF): peayxkuun

@ Pepykuun
(Aes)t A six e 1), po 2 o
Split (s, t) f 5 fst, P(Sn) 2 n
Casesttst E) s, Z0 E) tt,
Casesffst 2 t, Z(Sn) LA ff,
Yt LA t(Yt)

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 7/9



|
Programming Computable Functionals (PCF): peayxkuun

@ Pepykuun
(Aes)t A six e 1), po 2 o
Split (s, t) f 5 fst, P(Sn) 2 n
Casesttst E) s, Z0 E) tt,
Casesffst 2 t, Z(Sn) LA ff,
Yt LA t(Yt)

@ He e cunHo Hopmanusmpyema

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r.

7/9



|
Programming Computable Functionals (PCF): peayxkuun

@ Pepykuun
(Aes)t A six e 1), po 2 o
Split (s, t) f 5 fst, P(Sn) 2 n
Casesttst E) s, Z0 E) tt,
Casesffst 2 t, Z(Sn) LA ff,
Yt LA t(Yt)

@ He e cunHo Hopmanusmpyema

o M3pasutenHa cuna: BCMYKU M34NCIUMU PYHKLNN

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 7/9



BN
Cuctema T Ha Godel

@ Twunoee
P, 0

nat |bool | p=0|pR0o

Tpudpon Tpucporos (ACT/A 18/19)

Tunoeu cucremn



BN
Cuctema T Ha Godel

@ Twunoee
Do =

nat |bool | p=0|pR0o
@ Tepmose

M, N

X2 (MPZONY | (oM7) |

Tpudpon Tpucporos (ACT/A 18/19)

o F
Tunoeu cucremn



Cuctema T Ha Godel

@ Tunose
p,0 = mnat|bool|p=0|p®0c
@ Tepmose
M,N = xP | (MP=TNPYT | (Ao M7)P=7 |

(MP, N)PE? |Split,,, :pRo=(p=>0=7)=T|

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 8/9



Cuctema T Ha Godel

@ Tunose
p,0 = mnat|bool|p=0|p®0c
@ Tepmose
M,N = xP | (MP=TNPYT | (Ao M7)P=7 |

(Mm?, NU):&: |Split,,, :pRo=(p=>0=7)=T|
ttb°°1 | ﬂ: 00 | Onat ‘ Snat:>nat ’

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 8/9



Cuctema T Ha Godel

@ Twunose
p,0 = mnat|bool|p=0|p®0c
@ Tepmose
M,N == x| (MPZINP) | (Ao M7)P=7 |
(MPNo)PET | Split,, :pRo=(p=>0=7)=1|
tbool | ffbool | Qrat ‘ ’Sﬁat:mat ’
Cases; : bool = 7 =7 =T |
7 mai 2019r.  8/9



Cuctema T Ha Godel

@ Tunose
p,0 = mnat|bool|p=0|p®0c
@ Tepmose
M,N = xP | (MP=TNPYT | (Ao M7)P=7 |

(Mm?, NU):@IT |Split,,, :pRo=(p=>0=7)=T|
ttb°°1 | ﬂ: 00 | Onat ‘ Snat:>nat ’

Cases; : bool = 7 =7 =T |
R;:nat=>7=(nat=7=>7)=>7

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 8/9



NS
Cuctema T Ha Godel: pegykuun

@ Pepykuun
B B
(Axs)t = s[x—t], Casesttst — s,
Split (s, t) f LA fst, Casesffst > t

)

Tpudpon Tpucporos (ACT/A 18/19)

=] F
Tunoeu cucremn



NS
Cuctema T Ha Godel: pegykuun

@ Pepykuun
(Axs)t LA s[x — t], Casesttst > s,
Split (s, t) f LA fst, Casesffst t,
ROst 5,
R(Sn)st LA tn(Rnst).

Tpudpon Tpucporos (ACT/A 18/19) Tunoen cuctemn



-
Cuctema T Ha Godel: pegykuun

@ Pepykuun
(Axs)t LA s[x — t], Casesttst > s,
Split (s, t) f 5 fs t, Casesffst A t,
ROst ﬁ) s,
R(Sn)st LA tn(Rnst).

o CunHo Hopmanusupyema

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 9/9



-
Cuctema T Ha Godel: pegykuun

@ Pepykuun
B B
(Axs)t = s[x—t], Casesttst — s,
Split (s, t) f 5 fs t, Casesffst A t,
ROst ﬁ) s,

R(Sn)st LA tn(Rnst).

o CunHo Hopmanusupyema

o lIspasuTenna cuna: fokasyemo ToTasHU PyHKLMUN

Tpudpon Tpucporos (ACT/A 18/19) Tunoeu cucremn 7 maii 2019 r. 9/9



