JlennBo OouU€HABaHE 1 NporpaMunpaHe OT No-BUCOK pen

Tpudbon TpudoHos
PDyHKunoHanHo nporpamupate, cney. VindopmaTnka, 2016/17 r.

5 anyapu 2017 r.

Tpudon Tpucporos (Pr-N 16/17) Jlenunso oueHsiBaHe



Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

o A-mspasu: E = x| Ei(E) | A E

Tpudon Tpucporos (Pr-N 16/17) JleHunso oueHsiBaHe



Jlenuneo oueHsiBaHe

LLinnka A-cmsiTaHe

@ Auspasu: E i=x | E1(E2) | Ax E
@ W3uncantenno npasuno: (Ax E1)(Ez) — Ei[x := E]

Tpudon Tpucporos (Pr-N 16/17) Jlenunso oueHsiBaHe



JleHneo oueHsiBaHe

LLlnnka A\-cmsiTane

@ Auspasu: E i=x | E1(E2) | Ax E
@ W3uncantenno npasuno: (Ax E1)(Ez) — Ei[x := E]

@ B kakbe pean npunnaraMme N34NCanTeNHOTO npanmo?
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JleHneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E
WNzuncnutento npasuno: (Ax E1)(E) — Ei[x := Ep]

B kakbB pean npunnaraMme N34NCanTeNHOTO npanmo?

Heka f := Ax x!, g := Az 224z
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JleHneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E
WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4)
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JleHneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4))
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4) — g(4)
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4)) — g(4) — g(24)
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4)) — g(4l) — g(24) — 24> + 24
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4)) — g(4!) — g(24) — 24% + 24 — 600
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4)) — g(4!) — g(24) — 24% 4+ 24 — 600

° g(f(4))
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4)) — g(4!) — g(24) — 24% 4+ 24 — 600

g(f(4)) — (F(4)°* +1(4)
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4)) — g(4!) — g(24) — 24% 4+ 24 — 600

g(f(4)) — (F(4)* +1(4) — (41> +4!
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4)) — g(4!) — g(24) — 24% 4+ 24 — 600

g(f(4)) — (F(4))> + F(4) — (41)2 + 41 — 242 124
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4)) — g(4!) — g(24) — 24% 4+ 24 — 600

@ OUEHsIBa C€ OTBBbTPE HAaBbBbH

g(F(4)) — (F(4))* + F(4) — (41)2 + 4l — 242 + 24 — 600

@ OUEHsBa Ce€ OTBBbH HaBbBTpE
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Jlenuneo oueHsiBaHe

LLlnnka A\-cmsiTane

A-mzpasu: E == x| E1(E2) | Ax E

WNsuncautento npasuno: (Ax E1)(Ez2) — Ei[x := B3]
B kakbB pef npunarame n34ncaUTENHOTO Npasuio?
Heka f := Ax x!, g := Az 224z

g(f(4) — 7

g(f(4)) — g(4!) — g(24) — 24% 4+ 24 — 600

© OLEHsIBA C& OTBBTPE HaBbH
® CTPUKTHO (anJMKaTWBHO, JIAKOMO) OLeHsIBaHe

g(f(4)) — (F(4))* + F(4) — (41)2 + 41 — 242 424 — 600
® OUEHsIBa Ce OTBBH HaBbLTpe
® HECTpUKTHO (HOPMasHO, NIEHNBO) OLEHsIBaHe
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Jlenuneo oueHsiBaHe

CTpVIKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe

@ C€ N3N0Js13Ba B NOBEYETO €3nUn 3a nporpamMunpaHe

Tpudon Tpucporos (Pr-N 16/17) Jlenunso oueHsiBaHe



JleHneo oueHsiBaHe

CTpVIKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe
@ Ce M3MO0/I3Ba B MOBEYETO €3ULM 33 NMPOrpamMupaHe

@ ce Hapuya ouwe “call-by-value” (n3BnkBaHe no croiiHocT)
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Jlenuneo oueHsiBaHe

CTpVIKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe
@ Ce M3MO/I3Ba B MOBEYETO €3MLM 32 NPOrpaMmpaHe
@ ce Hapuya ouwe “call-by-value” (n3BnkBaHe no croiiHocT)

@ MO3BOJIAABA JIECHO fa CE€ KOHTPOJMPA peEADBLT Ha U3NBJIHEHUE

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 sinyapu 2017 r.
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Jlenuneo oueHsiBaHe

CTpVIKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe
@ Ce 13M0/13Ba B MOBEYETO €3ULM 33 NPOrpamupaHe
@ ce Hapuya oue “call-by-value” (n3Bukeane no croiiHocT)
© MO3BOJISIBA JIECHO fla CE€ KOHTPONMPA PeALT HA U3MbJHEHME
(]

NecTesNnBO OTKBbM MaMeT, MOHeXe 'Ma3m 4ucTo’
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Jlenuneo oueHsiBaHe

CTpVIKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe
@ Ce M3Mosi3Ba B MOBEYETO €3MLM 32 NPOrpamumpaHe
@ ce Hapuya oue “call-by-value” (n3Bukeane no croiiHocT)
@ r03BOJISIBA JIECHO 1A CE€ KOHTPOJMPA PEABT HA W3MbJHEHUE
@ MecTeNnBO OTKBM MaMET, NOHEXe 'Na3n 4ucTo'

HECTpVIKTHOTO OoUEHABaAHE
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Jlenuneo oueHsiBaHe

CTpVIKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe
@ Ce M3Mosi3Ba B MOBEYETO €3MLM 32 NPOrpamumpaHe
@ ce Hapuya ouwe “call-by-value” (n3BnkBaHe no croiiHocT)
@ r03BOJISIBA JIECHO 1A CE€ KOHTPOJMPA PEABT HA W3MbJHEHUE
@ MecTeNnBO OTKBM MaMET, NOHEXe 'Na3n 4ucTo'
HectpukTHOTO OueHsiBaHe

@ € No-pAAKO N3MONA3BAHO
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Jlenuneo oueHsiBaHe

CTpVIKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe
@ Ce M3Mosi3Ba B MOBEYETO €3MLM 32 NPOrpamumpaHe
@ ce Hapuya ouwe “call-by-value” (n3BnkBaHe no croiiHocT)
@ r03BOJISIBA JIECHO 1A CE€ KOHTPOJMPA PEABT HA W3MbJHEHUE
@ MecTeNnBO OTKBM MaMET, NOHEXe 'Na3n 4ucTo'
HecTpukTHOTO oueHsiBaHe

@ € No-pAAKO N3MONA3BAHO

@ BbNPEeKM TOBA Ce Cpelya B HsKakBa hopMa B noseyeto esmun!
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Jlenuneo oueHsiBaHe

CTpMKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe
@ Ce M3Mosi3Ba B MOBEYETO €3MLM 32 NPOrpamumpaHe
@ ce Hapuya ouwe “call-by-value” (n3BnkBaHe no croiiHocT)
@ r03BOJISIBA JIECHO 1A CE€ KOHTPOJMPA PEABT HA W3MbJHEHUE
@ MecTeNnBO OTKBM MaMET, NOHEXe 'Na3n 4ucTo'
HecTpukTHOTO oueHsiBaHe

@ € No-pAAKO N3MONA3BAHO
@ BBMNPEKU TOBA Ce CPela B HsikakBa opma B noseyveto esnuyu!
e x = p != NULL ? p->data : O;
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Jlenuneo oueHsiBaHe

CTpMKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe
@ Ce M3Mosi3Ba B MOBEYETO €3MLM 32 NPOrpamumpaHe
@ ce Hapuya ouwe “call-by-value” (n3BnkBaHe no croiiHocT)
@ r03BOJISIBA JIECHO 1A CE€ KOHTPOJMPA PEABT HA W3MbJHEHUE
@ MecTeNnBO OTKBM MaMET, NOHEXe 'Na3n 4ucTo'
HecTpukTHOTO oueHsiBaHe

@ € Nno-psfKo N3Non3BaHo
@ BbNPEeKM TOBA Ce Cpelya B HsKakBa hopMa B noseyeto esmun!

e x = p != NULL ? p->data : O;
o found = i < n && al[i] == x
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Jlenuneo oueHsiBaHe

CTpMKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe
@ Ce M3Mosi3Ba B MOBEYETO €3MLM 32 NPOrpamumpaHe
@ ce Hapuya ouwe “call-by-value” (n3BnkBaHe no croiiHocT)
@ r03BOJISIBA JIECHO 1A CE€ KOHTPOJMPA PEABT HA W3MbJHEHUE
@ MecTeNnBO OTKBM MaMET, NOHEXe 'Na3n 4ucTo'
HecTpukTHOTO oueHsiBaHe
@ € No-psiiKo U3MON3BaHO

@ BBMNPEKU TOBA Ce CPela B HsikakBa opma B noseyveto esnuyu!
e x = p != NULL ? p->data : O;
o found = i < n && al[i] == x

@ Hapwnya ce oue “call-by-name” (n3BukBaHe no ume)

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 sinyapu 2017 r. 3 /24



Jlenuneo oueHsiBaHe

CTpMKTHO N HECTPUKTHO OLEHABAHE

CTprKTHOTO OueHsiBaHe
@ Ce M3Mosi3Ba B MOBEYETO €3MLM 32 NPOrpamumpaHe
@ ce Hapuya ouwe “call-by-value” (n3BnkBaHe no croiiHocT)
@ r03BOJISIBA JIECHO 1A CE€ KOHTPOJMPA PEABT HA W3MbJHEHUE
@ MecTeNnBO OTKBM MaMET, NOHEXe 'Na3n 4ucTo'
HecTpukTHOTO oueHsiBaHe
@ € No-psiiKo U3MON3BaHO

@ BBMNPEKU TOBA Ce CPela B HsikakBa opma B noseyveto esnuyu!
e x = p != NULL ? p->data : O;
o found = i < n && al[i] == x

@ Hapwnya ce oue “call-by-name” (n3BukBaHe no ume)

@ MOXe [la CMecTM CMETKU, MOHeXe 'U3xBbpas boknyunte’
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Jlenuneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (f (car 1) (cadr 1)))

Tpudon Tpucporos (Pr-N 16/17) Jlenunso oueHsiBaHe



Jlenuneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (f (car 1) (cadr 1)))

(g 7(3))— (£ (car ’(3)) (cadr ’(3)))
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JleHneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (£ (car 1) (cadr 1)))

(g 7(38))— (£ (car ’(3)) (cadr ’(3)))
— (f 3 (cadr ’(3)))
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JleHneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (£ (car 1) (cadr 1)))

(g 7(38))— (£ (car ’(3)) (cadr ’(3)))
— (f 3 (cadr ’(3))) — [pewkal
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JleHneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (£ (car 1) (cadr 1)))

(g 7(38))— (£ (car ’(3)) (cadr ’(3)))
— (f 3 (cadr ’(3))) — [pewkal

if x < 5 then x else y
f (head 1) (head (tail 1))

fxy
gl
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JleHneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (£ (car 1) (cadr 1)))

(g 7(38))— (£ (car ’(3)) (cadr ’(3)))
— (f 3 (cadr ’(3))) — [pewkal

if x < 5 then x else y
f (head 1) (head (tail 1))

fxy
gl
g [3]
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Jlenuneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (£ (car 1) (cadr 1)))

(g 7(38))— (£ (car ’(3)) (cadr ’(3)))
— (f 3 (cadr ’(3))) — [pewkal

if x < 5 then x else y
f (head 1) (head (tail 1))

fxy
gl
g [8]— £ (head [3]) (head (tail [31))
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Jlenuneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (£ (car 1) (cadr 1)))

(g 7(38))— (£ (car ’(3)) (cadr ’(3)))
— (f 3 (cadr ’(3))) — [pewkal

if x < 5 then x else y
f (head 1) (head (tail 1))

fxy
gl
g [8]— £ (head [3]) (head (tail [31))

—— if head [3] < 5 then head [3] else head (tail [3])
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Jlenuneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (£ (car 1) (cadr 1)))

(g 7(38))— (£ (car ’(3)) (cadr ’(3)))
— (f 3 (cadr ’(3))) — [pewkal

fxy
gl
g [8]— £ (head [3]) (head (tail [31))

—— if head [3] < 5 then head [3] else head (tail [3])
—— if 3 < 5 then head [3] else head (tail [3])

if x < 5 then x else y
f (head 1) (head (tail 1))
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Jlenuneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (f (car 1) (cadr 1)))

(g 7(38))— (£ (car ’(3)) (cadr ’(3)))
— (f 3 (cadr ’(3))) — [pewkal

f xy=1f x < 5 then x else y
gl f (head 1) (head (tail 1))

g [8]— £ (head [3]) (head (tail [31))
— if head [3] < 5 then head [3] else head (tail [3])
— if 3 < 5 then head [3] else head (tail [3])
— if True then head [3] else head (tail [3])
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Jlenuneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (f (car 1) (cadr 1)))

(g 7(38))— (£ (car ’(3)) (cadr ’(3)))
— (f 3 (cadr ’(3))) — [pewkal

f xy=1f x < 5 then x else y
gl f (head 1) (head (tail 1))

g [8]— £ (head [3]) (head (tail [31))
— if head [3] < 5 then head [3] else head (tail [3])
— if 3 < 5 then head [3] else head (tail [3])
— if True then head [3] else head (tail [3])
— head [3]

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 sinyapu 2017 r. 4 /24



Jlenuneo oueHsiBaHe

Kora Mmbp3ensT nomara

(define (f x y) (if (< x B) x y))
(define (g 1) (f (car 1) (cadr 1)))

(g 7(38))— (£ (car ’(3)) (cadr ’(3)))
— (f 3 (cadr ’(3))) — [pewkal

f xy=1f x < 5 then x else y
gl f (head 1) (head (tail 1))

g [8]— £ (head [3]) (head (tail [31))
— if head [3] < 5 then head [3] else head (tail [3])
— if 3 < 5 then head [3] else head (tail [3])
— if True then head [3] else head (tail [3])
— head [3] — 3
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JleHneo oueHsiBaHe

Teopema 3a Hopmanusaums

@ BCEKN NBT KOraTo arJIMKAaTUBHOTO OUEHABAHE AaBa pe3ynTaTt n
HOPMaJZIHOTO OUEHABAHE AaBa pPeE3ynTtaT
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Jlenuneo oueHsiBaHe

Teopema 3a Hopmanusaums

@ BCEKN NBT KOraTo arJIMKAaTUBHOTO OUEHABAHE AaBa pe3ynTaTt n
HOPMaJZIHOTO OUEHABAHE AaBa pPeE3ynTtaT

@ VMa C/lydau, KoraTo HOPMaJIHOTO OLEHSIBaHE [laBa pe3ynTaT, HO
anankaTueHoTo Hel
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Jlenuneo oueHsiBaHe

Teopema 3a Hopmanusaums

@ BCEKN NBT KOraTo arJIMKAaTUBHOTO OUEHABAHE AaBa pe3ynTaTt n
HOPMaJZIHOTO OUEHABAHE AaBa pPeE3ynTtaT

@ VMa C/lydau, KoraTo HOPMaJIHOTO OLEHSIBaHE [laBa pe3ynTaT, HO
anankaTueHoTo Hel

@ HeLo noseye:

Teopema (3a Hopmanuzauusi, Church-Rosser)

AKO MMa HAKaKbB pPeg Ha OLEHSIBAHE HA MPOrpamMarta, KoiTo JOCTura Ao
pPE3YNTAT, TO U C HOPMaJIHA CTPATErUsl Ha OLEHSIBAHE L€ JOCTUTHEM O
HSIKAKbB PE3y/aTar.
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Jlenuneo oueHsiBaHe

Teopema 3a Hopmanusaums

@ BCEKN NBT KOraTo arJIMKAaTUBHOTO OUEHABAHE AaBa pe3ynTaTt n
HOPMaJZIHOTO OUEHABAHE AaBa pPeE3ynTtaT

@ VMa C/lydau, KoraTo HOPMaJIHOTO OLEHSIBaHE [laBa pe3ynTaT, HO
anankaTueHoTo Hel

@ HeLo noseye:

Teopema (3a Hopmanuzauusi, Church-Rosser)

AKO MMa HAKaKbB pPeg Ha OLEHSIBAHE HA MPOrpamMarta, KoiTo JOCTura Ao
pPE3YNTAT, TO U C HOPMaJIHA CTPATErUsl Ha OLEHSIBAHE L€ JOCTUTHEM O
HSIKAKbB PE3y/aTar.

Cnepnctene

AKO C HOPMAaJIHO OueHsIBaHE NPOrpamMaTa Aa4e rPeLKa uam He 3aBbpLuu,
TO HSAMA Aa Noay4YuM pe3yiTaT C HUKOS Apyra CTpaTerusi Ha OLEeHsIBaHe.

y
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Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2> + z, g(g(g(2))) =7
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Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2> + z, g(g(g(2))) =7

g(g(g(2)))
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Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2> + z, g(g(g(2))) =7

g(g(g(2))) ~ &(g(2))* +&(g(2))
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N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2> + z, g(g(g(2))) =7

g(g(g(2)) — g(g(2))* +2g(g(2)) — (g(2)* + 2(2))> + g(2)> + &(2)
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JleHneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2° + z, g(g(g(2))) =?

g(g(g(2)) — g(g(2)* +g(g(2)) = (g(2)* + &(2))* + &(2)* + g(2) =
(22422 +2242) + (2242242242 ...
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N3eukeane npu Hyxga (“call-by-need”)
Ao g(z) = 2> + z, g(g(g(2))) =7

g(g(g(2)) — g(g(2)* +g(g(2)) = (g(2)* + &(2))* + &(2)* + g(2) =
(22422 +2242) + (2242242242 ...

BpemeTo N NaMeTTa HapacTBaT eKCI'IOHEHLI,VIaﬂHO!
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Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2° + z, g(g(g(2))) =?

g(g(g(2)) — g(g(2)* +g(g(2)) = (g(2)* + &(2))* + &(2)* + g(2) =
(22422 +2242) + (2242242242 ...

BpeMeTO N NaMeTTa HApacCTBaT eKCl'lOHeHLl.VIaJ'lHO!
Npes: ()\X El)(Eg) —let x = E in E;

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 sinyapu 2017 r. 6 /24



Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2° + z, g(g(g(2))) =?

g(g(g(2)) — g(g(2)* +g(g(2)) = (g(2)* + &(2))* + &(2)* + g(2) =
(22422 +2242) + (2242242242 ...

BpeMeTO N NaMeTTa HApacCTBaT eKCl'lOHeHLl.VIaJ'lHO!
Npes: ()\X El)(Eg) —let x = E in E;

g(g(g(2)))
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Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2° + z, g(g(g(2))) =?

g(g(g(2)) — g(g(2)* +g(g(2)) = (g(2)* + &(2))* + &(2)* + g(2) =
(22422 +2242) + (2242242242 ...

BpeMeTO N NaMeTTa HApacCTBaT eKCl'lOHeHLl.VIaJ'lHO!
Npes: ()\X El)(Eg) —let x = E in E;

g(g(g(2))) + let x = g(g(2)) in x2 + x
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Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2° + z, g(g(g(2))) =?

g(g(g(2)) — g(g(2)* +g(g(2)) = (g(2)* + &(2))* + &(2)* + g(2) =
(22422 +2242) + (2242242242 ...

BpeMeTO N NaMeTTa HApacCTBaT eKCl'lOHeHLl.VIaJ'lHO!
Npes: ()\X El)(Eg) —let x = E in E;

g(g(g(2))) > let x = g(g(2)) in x* + x >
> let y = g(2) in let x =y? +y in x> + x

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 sinyapu 2017 r. 6 /24



Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2° + z, g(g(g(2))) =?

g(g(g(2) — &(g(2))?+e(g(2)) — (g(2)* + 8(2))* + 2(2)* + g(2) —
(22422 +2242) + (2242242242 ...

BpeMeTO N NaMeTTa HApacCTBaT eKCﬂOHeHLl.VIaJ'lHO!
Npes: ()\X El)(Ez) —let x = E in E;

g(g(g(2))) > let x = g(g(2)) in x* + x
> let y = g(2) inlet x =y? + y in x> + x >
let z=2inlety=2z>+zinlet x=y?>+yin x> +x
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Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2° + z, g(g(g(2))) =?

g(g(g(2) — &(g(2))?+e(g(2)) — (g(2)* + 8(2))* + 2(2)* + g(2) —
(22422 +2242) + (2242242242 ...

BpeMeTO N NaMeTTa HApacCTBaT eKCﬂOHeHU.VIaJ'lHO!
Npes: ()\X El)(Ez) —let x = E in E;

g(g(g(2))) > let x = g(g(2)) in x* + x
> let y = g(2) inlet x =y? + y in x> + x >
let z=2inlety=2z2+zinlet x=y?>+yin x> + x>
—let y=6inlet x=y?>+yin x> + x
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Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2° + z, g(g(g(2))) =?

g(g(g(2) — &(g(2))?+e(g(2)) — (g(2)* + 8(2))* + 2(2)* + g(2) —
(22422 +2242) + (2242242242 ...

BpeMeTO N NaMeTTa HApacCTBaT eKCﬂOHeHU.VIaJ'lHO!
Npes: ()\X El)(Ez) —let x = E in E;

g(g(g(2))  let x =g(g(2)) in x* + x
> let y = g(2) inlet x =y? + y in x> + x >
let z=2inlety=2z2+zinlet x=y?>+yin x> + x>
—let y=6inlet x=y?>+yin x> +x+—
— let x = 42 in x? + x — 1806
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Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2° + z, g(g(g(2))) =?

g(g(g(2) — &(g(2))?+e(g(2)) — (g(2)* + 8(2))* + 2(2)* + g(2) —
(22422 +2242) + (2242242242 ...

BpeMeTO N NaMeTTa HApacCTBaT eKCﬂOHeHU.VIaJ'lHO!
Npes: ()\X El)(Eg) —let x = E in E;

g(g(g(2))) > let x =g(g(2)) in x* + x >
> let y = g(2) inlet x =y? + y in x> + x >
let z=2inlety=2z2+zinlet x=y?>+yin x> + x>
—let y=6inlet x=y?>+yin x> +x+—
— let x = 42 in x? + x — 1806

@ l36area ce noBTOpeHMETO Ype3 cnofensiHe Ha obL noguspasu
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Jlenuneo oueHsiBaHe

N3eukeane npu Hyxga (“call-by-need”)

Ako g(z) = 2° + z, g(g(g(2))) =?

g(g(g(2) — &(g(2))?+e(g(2)) — (g(2)* + 8(2))* + 2(2)* + g(2) —
(22422 +2242) + (2242242242 ...

BpeMeTO N NaMeTTa HApacCTBaT eKCﬂOHeHU.VIaJ'lHO!
Npes: ()\X El)(Eg) —let x = E in E;

g(g(g(2))) > let x =g(g(2)) in x* + x >
> let y = g(2) inlet x =y? + y in x> + x >
let z=2inlety=2z2+zinlet x=y?>+yin x> + x>
—let y=6inlet x=y?>+yin x> +x+—
— let x = 42 in x? + x — 1806
@ l3bsirea ce noBTOpPeHNETO Ype3 crnogesisiHe Ha obLm noan3pasm

@ 3amecTBaHeTo ce N3BBbPLUBA YaK KOrato € abCoONOTHO HANOXKUTENHO
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

Bbs Bcekn pagen momenT Haskell ouensisa Hakoit nspas s.
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

Bbs Bcekn pagen momenT Haskell ouensisa Hakoit nspas s.
@ aKo s = if e then e; else &
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Jlenuneo oueHsiBaHe

Kora ce Hanara ougeHsBaHe Ha n3pas’
Bbs Bcekn pagen momenT Haskell ouensisa Hakoit nspas s.

@ aKo s = if e then e; else &
@ NMbpPBO Ce€ OUEHsABa €
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JleHneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

Bbs Bcekn pagen momenT Haskell ouensisa Hakoit nspas s.
@ aKo s = if e then e; else &
@ NMbpPBO Ce€ OUEHsABa €
@ aKO OUEHKaTa € True, Ce NpeEMNHaBA KbM OLEHKATa Ha €1
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Kora ce Hanara oueHsiBaHe Ha n3pas’

Bbs Bcekn pagen momenT Haskell ouensisa Hskoi n3pas s.
@ aKo s = if e then e; else &
@ MBbPBO Ce OLEeHsABa €
@ ako oueHkaTa e True, ce NpeMNHaBa KbM OLIEHKaTa Ha €1
@ aKo oueHkaTa e False, ce npeMnHaBa KbM OLEHKATA Ha €
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

Bbs Bcekn pagen momenT Haskell ouensisa Hakoit nspas s.
@ aKo s = if e then e; else &
@ MBbPBO Ce OLEHsABA €
@ ako oueHkaTa e True, ce NpeMuHaBa KbM OLIEHKaTa Ha €]
@ aKo oueHkaTa e False, ce npeMnHaBa KbM OLEHKATA Ha €
@ ako s=fe e ... e, 32 f — n-MecTHa npuMUTUBHA DYHKLUS:
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

Bbs Bcekn pagen momenT Haskell ouensisa Hakoit nspas s.
@ aKo s = if e then e; else &
@ MBbPBO Ce OLEHsABA €
@ ako oueHkaTa e True, ce NpeMuHaBa KbM OLIEHKaTa Ha €]
@ aKo oueHkaTa e False, ce npeMnHaBa KbM OLEHKATA Ha €
@ ako s=feje ... € 32 f — N-MecTHa NpUMUTUBHA DYHKLUS:
@ OLeHsIBaT Ce MOC/IeAOBATESHO €1, ..., €,
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

Bbs Bcekn pagen momenT Haskell ouensisa Hakoit nspas s.

@ aKo s = if e then e; else &
@ MBbPBO Ce OLEHsABA €
@ ako oueHkaTa e True, ce NpeMuHaBa KbM OLIEHKaTa Ha €]
@ aKo oueHkaTa e False, ce npeMnHaBa KbM OLEHKATA Ha €

@ ako s=feje ... € 32 f — N-MecTHa NpUMUTUBHA DYHKLUS:
@ OLeHsIBaT Ce MOC/IeAOBATESHO €1, ..., €,
o npvmara ce I'IpI/IMI/ITVIBHaTa onepau,vm Ha[ OUEHKUTE UM
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

Bbs Bcekn pagen momenT Haskell ouensisa Hakoit nspas s.

@ aKo s = if e then e; else &
@ MBbPBO Ce OLEHsABA €
@ ako oueHkaTa e True, ce NpeMuHaBa KbM OLIEHKaTa Ha €]
@ aKo oueHkaTa e False, ce npeMnHaBa KbM OLEHKATA Ha €

@ ako s=feje ... € 32 f — N-MecTHa NpUMUTUBHA DYHKLUS:
@ OLeHsIBaT Ce MOC/IeAOBATESHO €1, ..., €,
o npvmara ce I'IpI/IMI/ITVIBHaTa onepau,vm Ha[ OUEHKUTE UM

@ Heka cera ga pgonycHem, 4ye s =fe
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

BB Bcekn gageH momeHT Haskell ouensisa Hskoli uspas s.

@ aKo s = if e then e; else &
@ NMbpPBO Ce€ OUEHsABa €
@ ako oueHkaTa e True, ce NpemMnHaBa KbM OLIEHKAaTa Ha €1
@ aKo oueHkaTa e False, ce npeMnHaBa KbM OLEHKATA Ha €

@ ako s=feje ... € 32 f — N-MecTHa NpUMUTUBHA DYHKLUS:
@ OLEHSABAT Ce MOCNefoBaATENHO €1,. .., €y
@ npunara ce NpUMNTNBHATa onepauna Had OUEHKUTE UM

@ Heka cera ga pgonycHem, 4ye s =fe

@ NbpBO ce oueHsiBa f, 32 fa pasbepeM Kak LA MPOABIIKUM
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

BB Bcekn gageH momeHT Haskell ouensisa Hskoli uspas s.

@ aKo s = if e then e; else &
@ NMbpPBO Ce€ OUEHsABa €
@ ako oueHkaTa e True, ce NpemMnHaBa KbM OLIEHKAaTa Ha €1
@ aKo oueHkaTa e False, ce npeMnHaBa KbM OLEHKATA Ha €

@ ako s=feje ... € 32 f — N-MecTHa NpUMUTUBHA DYHKLUS:
@ OLeHABAT Ce MOCNeAOBaTENHO €1, ..., €,
@ npunara ce NpUMNTNBHATa onepauna Had OUEHKUTE UM

@ Heka cera ga pgonycHem, 4ye s =fe

@ nbpeo ce oueHsiBa f, 3a ga pasbepem Kak Aa NPOABLIKUM

@ ako fx; ... %, | g1 =1t1 ... | gk = tx e pecpuHmpaHa ypes nasauqu:
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

Bbe Bceku gageH momeHT Haskell ouensiea Hsikoit nspas s.
@ aKo s = if e then e; else &
@ NMbpPBO Ce€ OUEHsABa €
@ ako oueHkaTa e True, ce NpemMnHaBa KbM OLIEHKAaTa Ha €1
@ aKo oueHkaTa e False, ce npeMnHaBa KbM OLEHKATA Ha €
@ ako s=feje ... € 32 f — N-MecTHa NpUMUTUBHA DYHKLUS:
@ OLeHABAT Ce MOCNeAOBaTENHO €1, ..., €,
@ npunara ce NpUMNTNBHATa onepauna Had OUEHKUTE UM
@ Heka cera ga pgonycHem, 4ye s =fe
@ nbpeo ce oueHsiBa f, 3a ga pasbepem Kak Aa NPOABLIKUM
@ ako fx; ... %, | g1 =1t1 ... | gk = tx e pecpuHmpaHa ypes nasauqu:
e Torasa f ce 3amecTBa C n3pasa:
\Xq{... Xp -> if gy then t; else ... if gx then tx
else error "..."
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

Bbe Bceku gageH momeHT Haskell ouensiea Hsikoit nspas s.

ako s = if e then e else &
@ NMbpPBO Ce€ OUEHsABa €
@ ako oueHkaTa e True, ce NpeMuHaBa KbM OLIEHKaTa Ha €]
@ aKo oueHkaTa e False, ce npeMnHaBa KbM OLEHKATA Ha €
ako s=fej e ... ey, 3a f — n-mMecTHa NPUMUTUBHA PYHKUNS:
© OLEHSIBaT Ce MOC/NefoBaTENHO €1, ..., €,
@ npunara ce NpUMNTNBHATa onepauna Had OUEHKUTE UM
Heka cera ga gonycHeM, ye s = fe
NbpBO ce oueHsiBa f, 3a Aa pa3bepem Kak fa NPOABIIKUM
akofxy ... xp |l g1 =1t ... | gk = tx e pedbuHMpaHa Ypes nasauu:
e Toraea f ce 3amecTBa C n3pasa:
\Xq{... Xp -> if gy then t; else ... if gx then tx
else error "..."
ako f e KoHCTpyKkTOp (KOHCTaHTa), oueHkaTa octasa f e
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Jlenuneo oueHsiBaHe

Kora ce Hanara oueHsiBaHe Ha n3pas?

Bte
°

Bcekn panaeH momeHT Haskell ouensiea Hskoit nspas s.
ako s = if e then e else &
@ NMbpPBO Ce€ OUEHsABa €
@ ako oueHkaTa e True, ce MpemMUHaBa KbM OLIEHKATa Ha €
@ aKo oueHkaTa e False, ce npeMnHaBa KbM OLEHKATA Ha €
ako s=fej e ... ey, 3a f — n-mMecTHa NPUMUTUBHA PYHKUNS:
© OLEHSBAT Ce MOC/IeAOBaTENHO €1, ..., €,
@ npunara ce NpUMNTNBHATa onepauna Had OUEHKUTE UM
HeKa cera ga gonycHem, ye s = fe
NbpBO ce oueHsiBa f, 3a Aa pa3bepem Kak fa NPOABIIKUM
akofxy ... xp |l g1 =1t ... | gk = tx e pedbuHMpaHa Ypes nasauu:
e Torasa f ce 3amecTBa C n3pasa:
\Xq{... Xp -> if gy then t; else ... if gx then tx
else error "..."
ako f e KoHCTpyKkTOp (KOHCTaHTa), oueHkaTa octasa f e
ako £ = \p -> t, kbaeTo p e obpasew, peabT Ha OLEHsIBaHe 3aBUCK
oT obpaseua!
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Jlenuneo oueHsiBaHe

Kora ce ougeHsaBaT uspasuTe npu M3nosisBaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
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Jlenuneo oueHsiBaHe

Kora ce ougeHsaBaT uspasuTe npu M3nosisBaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
@ aKO p = C € KOHCTaHTa
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Jlenuneo oueHsiBaHe

Kora ce ougeHsaBaT uspasuTe npu M3nosisBaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
@ aKO p = C € KOHCTaHTa
@ MpemMmHaBa Ce KbM OLEHKaTa Ha aprymeHTa e
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JleHneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
@ aKO p = C € KOHCTaHTa

@ MpemMuHaBa Ce KbM OLEHKATa Ha aprymeHTa e
@ aKO Ce YCTaHOBHU Ye OLEHKaTa TS CbBMafja C KOHCTaHTaTa C, NPeMUHABa
Cce KbM OLleHKaTa Ha TanoTo t
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
@ aKO p = C € KOHCTaHTa

@ MpemMuHaBa Ce KbM OLEHKATa Ha aprymeHTa e
@ aKO Ce YCTaHOBHU Ye OLEHKaTa TS CbBMafja C KOHCTaHTaTa C, NPeMUHABa
Cce KbM OLleHKaTa Ha TanoTo t

@ aKO p = _ e aHOHUMHUAT obpasey
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
@ aKO p = C € KOHCTaHTa

@ MpemMuHaBa Ce KbM OLEHKATa Ha aprymeHTa e
@ aKO Ce YCTaHOBHU Ye OLEHKaTa TS CbBMafja C KOHCTaHTaTa C, NPeMUHABa
Cce KbM OLleHKaTa Ha TanoTo t

@ aKO p = _ e aHOHUMHUAT obpasey
@ NpemMmnHaBa ce AMPEKTHO KbM OLEHKaTa Ha t be3 fa ce oueHsiBa e
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
@ aKO p = C € KOHCTaHTa

@ MpemMuHaBa Ce KbM OLEHKATa Ha aprymeHTa e
@ aKO Ce YCTaHOBHU Ye OLEHKaTa TS CbBMafja C KOHCTaHTaTa C, NPeMUHABa
Cce KbM OLleHKaTa Ha TanoTo t

@ aKO p = _ e aHOHUMHUAT obpasey
@ NpemMmnHaBa ce AMPEKTHO KbM OLEHKaTa Ha t be3 fa ce oueHsiBa e

@ aKO p = X € NPOMEHINBa
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
@ aKO p = C e KOHCTaHTa
@ MpPeMUHaBa Ce KbM OLEHKaTa Ha aprymeHTa e
@ AKO Ce YCTaHOBW Y€ OUueHKaTa TA CbBNafa C KOHCTAHTATa ¢, NPeEMUHABA
C€ KbM OUEHKATa Ha TANOTO t
@ aKO p = _ e aHOHUMHUAT obpasey
@ NpemMmnHaBa ce AMPEKTHO KbM OLEHKaTa Ha t be3 fa ce oueHsiBa e
@ aKO p = X € NPOMeHANBa
@ MpeMUHaBa C€ KbM OLEHKA Ha MU3pa3a t KaTo ce BbBEXAa JIOKAJIHATa
fepuHuums x = e
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
@ aKO p = C € KOHCTaHTa

@ MpemMuHaBa Ce KbM OLEHKATa Ha aprymeHTa e
@ aKO Ce YCTaHOBHU Ye OLEHKaTa TS CbBMafja C KOHCTaHTaTa C, NPeMUHABa
Cce KbM OLleHKaTa Ha TanoTo t

@ aKO p = _ e aHOHUMHUAT obpasey
@ NpemMmnHaBa ce AMPEKTHO KbM OLEHKaTa Ha t be3 fa ce oueHsiBa e
@ aKo p = X € NPOMEeHNNBa

@ MpemMmMHaBa Ce KbM OLEHKa Ha M3pa3a t KaTo Ce BbBEXAA JIOKasHATa
fepuHuums x = e

@ ako p=(p1, P2, --.» Pn)
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
@ aKO p = C € KOHCTaHTa

@ MpemMuHaBa Ce KbM OLEHKATa Ha aprymeHTa e
@ aKO Ce YCTaHOBHU Ye OLEHKaTa TS CbBMafja C KOHCTaHTaTa C, NPeMUHABa
Cce KbM OLleHKaTa Ha TanoTo t

@ aKO p = _ e aHOHUMHUAT obpasey
o NpeMuHaBa Cce AUPEKTHO KbM OLeHKaTa Ha t 6e3 aa ce oueHsiBa e
@ aKO p = X e NPOMEHAMBA
@ MpeMUHaBa C€ KbM OLEHKA Ha MU3pa3a t KQaTO Ce BbBEXAA JIOKAIHATa
fepuHuums x = e

@ ako p=(p1, P2, ---5 Pn)
@ NpeMmnHaBa C€ KbM OLIE€HKATa Ha €
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouensiea (\p -> t) e?
@ aKO p = C e KOHCTaHTa
© MpemMuHaBa ce KbM OLeHKaTa Ha aprymeHTa e
@ aKoO ce yCTaHOBI/I H€ OU€HKaTa T4 CbBMNada C KOHCTAHTaTa C, NPpEMNHaBa
ce KbM OLleHKaTa Ha Ts10To t
@ aKO p = _ e aHOHUMHUAT obpasey
© npemuHaBa ce AUPEKTHO KbM OLeHKaTa Ha t be3 ga ce oueHsBa e
@ aKo p = X € NPOMeHNBA
@ NpemuHaBa ce KbM OLIEHKAa Ha M3pa3a t KaTo Ce BbBeXAa JoKaaHaTa
gedpuHnuna x = e
@ ako p=(p1, P2, --.» Pn)
@ npemuHaBa ce KbM OLeHKaTa Ha €
@ aKo ce ycTaHoBW, 4e T e oT Buga (e, €, ..., €,), NPeMuUHaBa ce
KbM oueHkaTa Ha nspasa (\p1p2 ... pn -> t) e1e ... e,
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Jlenuneo oueHsiBaHe

Kora ce ougeHsaBaT uspasuTe npu M3nosisBaHe Ha obpasum?

Kak ce ouyensisa (\p -> t) €7
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Jlenuneo oueHsiBaHe

Kora ce ougeHsaBaT uspasuTe npu M3nosisBaHe Ha obpasum?

Kak ce ouyensisa (\p -> t) €7
@ ako p = (pp:pt)
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Jlenuneo oueHsiBaHe

Kora ce ougeHsaBaT uspasuTe npu M3nosisBaHe Ha obpasum?

Kak ce ouyensisa (\p -> t) €7
@ ako p = (pp:pt)
@ NMpeMMHaABa CE€ KbM OLIEHKATa Ha €
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JleHneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouyensisa (\p -> t) €7
@ ako p = (pp:pt)
@ NMpeMMHaABa CE€ KbM OLIEHKATa Ha €

@ aKo Ce yCTaHoBM, 4e T e oT Buga (en:e;), NPEMNHABA Ce KbM
oueHkaTa Ha uspasa (\p, pr -> t) epe;
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JleHneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouyensisa (\p -> t) €7
@ ako p = (pp:pt)
@ NMpeMMHaABa CE€ KbM OLIEHKATa Ha €

@ aKo Ce yCTaHoBM, 4e T e oT Buga (en:e;), NPEMNHABA Ce KbM
oueHkaTa Ha uspasa (\p, pr -> t) epe;

@ ako p=[p1, P2, ..., Pnl
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouyensisa (\p -> t) €7
@ ako p = (pp:pt)
@ NMpeMMHaABa CE€ KbM OLIEHKATa Ha €

@ aKo Ce yCTaHoBM, 4e T e oT Buga (en:e;), NPEMNHABA Ce KbM
oueHkaTa Ha uspasa (\p, pr -> t) epe;

@ ako p=I[p1, p2, ..., Pnl
@ NMpeMMHaABa CE€ KbM OLIEHKATa Ha €
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouyensisa (\p -> t) €7
@ ako p = (pp:p:)
@ MNpeMunHaBa Ce KbM OLEHKaTa Ha e
@ aKo ce ycTaHoBu, 4e Ts e oT Buga (ep:€;), NpeMnHaBa ce KbMm
oueHkaTa Ha uspasa (\p, pr -> t) epe;
@ ako p=I[p1, p2, ..., Pnl
@ MNpeMunHaBa Ce KbM OLEHKaTa Ha e
@ aKo ce ycTaHoBu, 4e Ts e oT Buga [ey, e, ..., €,], npemnHasa ce
KbM oueHkaTa Ha n3paza (\p1 p2 ... pp -> t) e1 & ... e,
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouyensisa (\p -> t) €7
@ ako p = (pp:pt)
@ NMpeMMHaABa CE€ KbM OLIEHKATa Ha €

@ aKo Ce yCTaHoBM, 4e T e oT Buga (en:e;), NPEMNHABA Ce KbM
oueHkaTa Ha uspasa (\p, pr -> t) epe;
@ ako p=[p1, P2, ..., Pnl
@ MNpeMunHaBa Ce KbM OLEHKaTa Ha e
@ aKO Ce YCTaHOBM, 4e T € oT Buaa [e;, e, ..., €,], NpeMuHaga ce
KbM oueHkaTa Ha n3paza (\p1 p2 ... pp -> t) e1 & ... e,
@ BCBLLHOCT € eKBUBAJIEHTHO Aa pasriefame p KaTo pr:pPa: ... :py: [
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Jlenuneo oueHsiBaHe

Kora ce oueHsBaT n3pasuTe npu n3nosssaHe Ha obpasum?

Kak ce ouyensisa (\p -> t) €7
@ ako p = (pp:p:)
@ MNpeMunHaBa Ce KbM OLEHKaTa Ha e
@ aKo Ce yCTaHoBM, 4e T e oT Buga (en:e;), NPEMNHABA Ce KbM
oueHkaTa Ha uspasa (\p, pr -> t) epe;
@ ako p=I[p1, p2, ..., Pnl
@ MNpeMunHaBa Ce KbM OLEHKaTa Ha e
@ aKO Ce YCTaHOBM, 4e T € oT Buaa [e;, e, ..., €,], NpeMuHaga ce
KbM oueHkaTa Ha n3paza (\p1 p2 ... pp -> t) e1 & ... e,
@ BCBLLHOCT € eKBUBAJIEHTHO Aa pasriefame p KaTo pr:pPa: ... :py: [
@ aKO MMa HAKONIKO PaBEHCTBA 3a f C W3NON3BaHe Ha pa3anuyHu
obpa3suu, ce TbpcKu Koii obpasel nacea oTrope Hagony
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Jlenuneo oueHsiBaHe

OuensiBane B Haskell: npumep 1

sumFirst (x:xs) (y:ys) =x +y

Tpudon Tpucporos (Pr-N 16/17) Jlenunso oueHsiBaHe



Jlenuneo oueHsiBaHe

OuensiBane B Haskell: npumep 1

sumFirst (x:xs) (y:ys) =x +y

sumFirst [1..10] [5..50]
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Jlenuneo oueHsiBaHe

OuensiBane B Haskell: npumep 1

sumFirst (x:xs) (y:ys) =x +y

sumFirst [1..10] [5..50]
—  (\(x:xs) -> \(y:ys) -> x +y) [1..10] [5..50]
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JleHneo oueHsiBaHe

OuensisaHe B Haskell: npumep 1

sumFirst (x:xs) (y:ys) =x +y

sumFirst [1..10] [5..50]
—  (\(x:xs) -> \(y:ys) -> x +y) [1..10] [5..50]
—  (\(x:x8) -> \(y:ys) -> x +y) (1:[2..10]1) [5..50]
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Jlenuneo oueHsiBaHe

OuensisaHe B Haskell: npumep 1

sumFirst (x:xs) (y:ys) =x +y
sumFirst [1..10] [5..50]
—  (\(x:x8) -> \(y:ys) -> x +y) [1..10] [5..50]
—  (\(x:x8) -> \(y:ys) -> x +y) (1:[2..10]) [5..50]
—  let x=1; xs=[2..10] in (\(y:ys) -> x + y) [5..50]
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Jlenuneo oueHsiBaHe

OuensisaHe B Haskell: npumep 1

sumFirst (x:xs) (y:ys) =x +y

sumFirst [1..10] [5..50]

(\(x:xs) -> \(y:ys) -> x +y) [1..10] [5..50]
(\(x:xs) -> \(y:ys) -> x + y) (1:[2..10]) [5..50]

let x=1; xs=[2..10] in (\(y:ys) -> x + y) [5..50]

let x=1; xs=[2..10] in (\(y:ys) -> x + y) (5:[6..50])

LLLd
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 1

sumFirst (x:xs) (y:ys) =x +y

sumFirst [1..10] [5..50]

(\(x:xs) -> \(y:ys) -> x +y) [1..10] [5..50]
(\(x:xs) -> \(y:ys) -> x + y) (1:[2..10]) [5..50]

let x=1; xs=[2..10] in (\(y:ys) -> x + y) [5..50]

let x=1; xs=[2..10] in (\(y:ys) -> x + y) (5:[6..50])
let x=1; xs=[2..10]; y=5; ys=[6..50] in x+y

I
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 1

sumFirst (x:xs) (y:ys) =x +y

sumFirst [1..10] [5..50]

(\(x:xs) -> \(y:ys) -> x +y) [1..10] [5..50]
(\(x:xs) -> \(y:ys) -> x + y) (1:[2..10]) [5..50]

let x=1; xs=[2..10] in (\(y:ys) -> x + y) [5..50]

let x=1; xs=[2..10] in (\(y:ys) -> x + y) (5:[6..50])
let x=1; xs=[2..10]; y=5; ys=[6..50] in x+y

1+5

LeLEL
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 1

sumFirst (x:xs) (y:ys) =x +y

sumFirst [1..10] [5..50]

(\(x:xs) -> \(y:ys) -> x +y) [1..10] [5..50]
(\(x:xs) -> \(y:ys) -> x + y) (1:[2..10]) [5..50]

let x=1; xs=[2..10] in (\(y:ys) -> x + y) [5..50]

let x=1; xs=[2..10] in (\(y:ys) -> x + y) (5:[6..50])
let x=1; xs=[2..10]; y=5; ys=[6..50] in x+y

1+5— 6

LeLEL
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Jlenuneo oueHsiBaHe

OuensiBane B Haskell: npumep 2

(filter isPrime [4..1000]) ! 1
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JleHneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

(filter isPrime [4..1000]) !! 1
— (\(x:xs8) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
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JleHneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

(filter isPrime [4..1000]) !! 1
— (\(x:xs8) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
— (\(x:xs) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

(filter isPrime [4..1000]) !! 1
— (\(x:xs) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
— (\(x:x8) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
— ... (\p (z:2z8) -> if p z then z:filter p zs
else filter p zs) isPrime [4..1000]...
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

(filter isPrime [4..1000]) !! 1
— (\(x:xs) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
— (\(x:x8) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
— ... (\p (z:2z8) -> if p z then z:filter p zs
else filter p zs) isPrime [4..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) [4..1000]...

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 anyapun 2017 r. 11 / 24



Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

(filter isPrime [4..1000]) ! 1
— (\(x:xs) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
— (\(x:xs) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
— ... (\p (z:2z8) -> if p z then z:filter p zs
else filter p zs) isPrime [4..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) [4..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (4:[5..1000]))...
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

(filter isPrime [4..1000]) ! 1
(\(x:xs) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
(\(x:xs) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
..(\p (z:z8) -> if p z then z:filter p zs
else filter p zs) isPrime [4..1000]...
...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) [4..1000]...
...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (4:[5..1000]))...
...let p=isPrime; z=4; zs=[5..1000] in
if p z then z:filter p zs else filter p zs...

L
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

(filter isPrime [4..1000]) ! 1
(\(x:xs) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
(\(x:xs) n -> xs !! (n-1)) (filter isPrime [4..1000]) 1
..(\p (z:z8) -> if p z then z:filter p zs
else filter p zs) isPrime [4..1000]...
...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) [4..1000]...
...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (4:[5..1000]))...
...let p=isPrime; z=4; zs=[5..1000] in
if p z then z:filter p zs else filter p zs...

L

...let p=isPrime; z=4; zs=[5..1000] in
if False then z:filter p zs else filter p zs...
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JleHneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

— ... (\p (z:zs8) -> if p z then z:filter p zs
else filter p zs) isPrime [5..1000]...
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

— ... (\p (z:zs8) -> if p z then z:filter p zs
else filter p zs) isPrime [5..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (5:[6..1000])...
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

— ... (\p (z:zs8) -> if p z then z:filter p zs
else filter p zs) isPrime [5..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (5:[6..1000])...
— ...let p=isPrime; z=5; zs=[6..1000] in
if p z then z:filter p zs else filter p zs...
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

— ... (\p (z:2z8) -> if p z then z:filter p zs
else filter p zs) isPrime [5..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (5:[6..1000])...
— ...let p=isPrime; z=5; zs=[6..1000] in
if p z then z:filter p zs else filter p zs...
— ...1let p=isPrime; 2z=5; zs=[6..1000] in
if True then z:filter p zs else filter p zs...
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— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (5:[6..1000])...
— ...let p=isPrime; z=5; zs=[6..1000] in
if p z then z:filter p zs else filter p zs...
— ...1let p=isPrime; 2z=5; zs=[6..1000] in
if True then z:filter p zs else filter p zs...
— (\(x:xs) n -> xs !! (n-1)) (5:filter isPrime [6..1000]) 1

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 anyapun 2017 r. 12 / 24



Jlenuneo oueHsiBaHe
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— ... (\p (z:2z8) -> if p z then z:filter p zs
else filter p zs) isPrime [5..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (5:[6..1000])...
— ...let p=isPrime; z=5; zs=[6..1000] in
if p z then z:filter p zs else filter p zs...
— ...1let p=isPrime; 2z=5; zs=[6..1000] in
if True then z:filter p zs else filter p zs...
— (\(x:xs) n -> xs !! (n-1)) (5:filter isPrime [6..1000]) 1
— let xs=filter isPrime [6..1000] in (\n -> xs !! (n-1)) 1
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OuensiBaHe B Haskell: npumep 2

— ... (\p (z:2z8) -> if p z then z:filter p zs
else filter p zs) isPrime [5..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (5:[6..1000])...
— ...let p=isPrime; z=5; zs=[6..1000] in
if p z then z:filter p zs else filter p zs...
— ...1let p=isPrime; 2z=5; zs=[6..1000] in
if True then z:filter p zs else filter p zs...
— (\(x:xs) n -> xs !! (n-1)) (5:filter isPrime [6..1000]) 1
— let xs=filter isPrime [6..1000] in (\n -> xs !! (n-1)) 1
— let xs=filter isPrime [6..1000]; n=1 in xs !! (n-1)
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OuensiBaHe B Haskell: npumep 2

— ... (\p (z:2z8) -> if p z then z:filter p zs
else filter p zs) isPrime [5..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (5:[6..1000])...
— ...let p=isPrime; z=5; zs=[6..1000] in
if p z then z:filter p zs else filter p zs...
— ...1let p=isPrime; 2z=5; zs=[6..1000] in
if True then z:filter p zs else filter p zs...
— (\(x:xs) n -> xs !! (n-1)) (5:filter isPrime [6..1000]) 1
— let xs=filter isPrime [6..1000] in (\n -> xs !! (n-1)) 1
— let xs=filter isPrime [6..1000]; n=1 in xs !! (n-1)
— (\(y:_.) 0 -> y) (filter isPrime [6..1000]) O
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— ... (\p (z:zs) -> if p z then z:filter p zs
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— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (6:[7..1000])...
— ...let p=isPrime; z=6; zs=[7..1000] in
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OuensiBaHe B Haskell: npumep 2

— ... (\p (z:zs) -> if p z then z:filter p zs
else filter p zs) isPrime [6..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (6:[7..1000])...
— ...let p=isPrime; z=6; zs=[7..1000] in
if p z then z:filter p zs else filter p zs...
——+...i;;-p=isPrime; z=6; zs=[7..1000] in
if False then z:filter p zs else filter p zs...
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OuensiBaHe B Haskell: npumep 2

— ... (\p (z:zs) -> if p z then z:filter p zs
else filter p zs) isPrime [6..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (6:[7..1000])...
— ...let p=isPrime; z=6; zs=[7..1000] in
if p z then z:filter p zs else filter p zs...
——+...i;;-p=isPrime; z=6; zs=[7..1000] in
if False then z:filter p zs else filter p zs...
— ... (\p (z:zs) -> if p z then z:filter p zs
else filter p zs) isPrime [7..1000]...
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

— ... (\p (z:zs) -> if p z then z:filter p zs
else filter p zs) isPrime [6..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (6:[7..1000])...
— ...let p=isPrime; z=6; zs=[7..1000] in
if p z then z:filter p zs else filter p zs...
——+...i;;-p=isPrime; z=6; zs=[7..1000] in
if False then z:filter p zs else filter p zs...
— ... (\p (z:zs) -> if p z then z:filter p zs
else filter p zs) isPrime [7..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (7:[8..1000])...
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

— ... (\p (z:zs) -> if p z then z:filter p zs
else filter p zs) isPrime [6..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (6:[7..1000])...
— ...let p=isPrime; z=6; zs=[7..1000] in
if p z then z:filter p zs else filter p zs...
——+...i;;-p=isPrime; z=6; zs=[7..1000] in
if False then z:filter p zs else filter p zs...
— ... (\p (z:zs) -> if p z then z:filter p zs
else filter p zs) isPrime [7..1000]...
— ...let p=isPrime in (\(z:zs) -> if p z then z:filter p zs
else filter p zs) (7:[8..1000])...
—> ...let p=isPrime; z=7; zs=[8..1000] in
if p z then z:filter p zs else filter p zs...
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Jlenuneo oueHsiBaHe

OuensiBane B Haskell: npumep 2

— ...let p=isPrime; z=7; zs=[8..1000] in
if True then z:filter p zs else filter p zs ...
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JleHneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

— ...let p=isPrime; 2z=7; zs=[8..1000] in
1f True then z:filter p zs else filter p zs
— (\(y:_) 0 -> y) (7:filter isPrime [8. 1000]) 0
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

— ...let p=isPrime; z=7; zs=[8..1000] in

if True then z:filter p zs else filter p zs ...
— (\(y:_) 0 -> y) (7:filter isPrime [8..1000]) O
— let y=7 in y
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Jlenuneo oueHsiBaHe

OuensiBaHe B Haskell: npumep 2

— ...let p=isPrime; z=7; zs=[8..1000] in

if True then z:filter p zs else filter p zs ...
— (\(y:_) 0 -> y) (7:filter isPrime [8..1000]) O
— let y=7 in y
— 7

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 anyapun 2017 r. 14 / 24



MoToun B Haskell

o Moxem ga cu mucnum, 4e aprymentute B Haskell ca obewianus,
KOWTO Ce W3NBAHSABAT NPU HyXAaa
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MoToun B Haskell

e Moxem ga cn mucnum, 4e aprymentute B Haskell ca obewanus,
KOWTO Ce W3NBAHSABAT NPU HyXAaa
@ B yactHocT, x:xs = (:) X XS, KbAeTO
e x e obeulaHue 3a rnasa
e xs e obellaHne 3a onaluka

@ cnucbuuTe B Haskell BcbuHocT ca notouu!

MOXeM Aa paboTum ¢ beskpaiiHn cnucbum

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 anyapun 2017 r. 15 / 24



MoToun B Haskell

e Moxem ga cn mucnum, 4e aprymentute B Haskell ca obewanus,
KOWTO Ce W3NBAHSABAT NPU HyXAaa
@ B yactHocT, x:xs = (:) X XS, KbAeTO
e x e obeulaHue 3a rnasa
e xs e obellaHne 3a onaluka

@ cnucbuuTe B Haskell BcbuHocT ca notouu!
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MoToun B Haskell

e Moxem ga cn mucnum, 4e aprymentute B Haskell ca obewanus,
KOWTO Ce W3NBAHSABAT NPU HyXAaa
@ B yactHocT, x:xs = (:) X XS, KbAeTO
e x e obeulaHue 3a rnasa
e xs e obellaHne 3a onaluka

@ cnucbuuTe B Haskell BcbuHocT ca notouu!

MOXeM Aa paboTum ¢ beskpaiiHn cnucbum

@ ones = 1 : ones
e length ones — ...
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MoToun B Haskell

e Moxem ga cn mucnum, 4e aprymentute B Haskell ca obewanus,
KOWTO Ce W3NBAHSABAT NPU HyXAaa
@ B yactHocT, x:xs = (:) X XS, KbAeTO
e x e obeulaHue 3a rnasa
e xs e obellaHne 3a onaluka

@ cnucbuuTe B Haskell BcbuHocT ca notouu!

MOXeM Aa paboTum ¢ beskpaiiHn cnucbum

e ones = 1 : ones
e length ones — ...
e take 5 ones — [1,1,1,1,1]
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[eHepupaHe Ha Be3kpaliHu CNUCbUY

o [a..] = [a,a+1,a+2,...]
o [lpumepu:
e nats = [0..]
o take 5 [0..] — [0,1,2,3,4]
e take 26 [’a’..] — "abcdefghijklmnopgrstuvwxyz"

o CvHTakTuyHa 3axap 3a enumFrom from
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[eHepupaHe Ha be3kpaiiHy cnucbLK

e [a..] > [a,a+1,a+2,...]
o [lpumepu:

e nats = [0..]

e take 5 [0..] — [0,1,2,3,4]

e take 26 [’a’..] — '"abcdefghijklmnopgrstuvwxyz"
o CuHTakTu4Ha 3axap 3a enumFrom from
@ [a,a+Ax ..] = [a, a+Ax, a+2Ax, ..., ]
o [lpumepun:

e evens = [0,2..]

e take 5 evens — [0,2,4,6,8]

e take 7 [’a’,’e’..] — '"aeimquy"
@ CwnHtakTuyHa 3axap 3a enumFromThen from then
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[eHepupaHe Ha Be3kpaliHu CNUCbUY

@ repeat :: a -> [al
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[eHepupaHe Ha Be3kpaliHu CNUCbUY

@ repeat :: a -> [al
e cb3pasa beskpaiiHusa cnucek [x,x,...]
@ repeat x = X : repeat x
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[eHepupaHe Ha Be3kpaliHu CNUCbUY

@ repeat :: a -> [al
e cb3pasa beskpaiiHusa cnucek [x,x,...]
@ repeat x = X : repeat x
e replicate n x = take n (repeat x)
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[eHepupaHe Ha Be3kpaliHu CNUCbUY

@ repeat :: a -> [al
e cb3pasa beskpaiiHusa cnucek [x,x,...]
@ repeat x = X : repeat x
e replicate n x = take n (repeat x)

e cycle :: [a]l -> [al
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[eHepupaHe Ha be3kpaiiHy cnucbLK

@ repeat :: a -> [al
e cb3pasa beskpaiiHusa cnucek [x,x,...]
@ repeat x = X : repeat x
e replicate n x = take n (repeat x)
e cycle :: [a]l -> [al
e cycle [1,2,3] — [1,2,3,1,2,3,...]
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@ repeat :: a -> [al
e cb3pasa beskpaiiHusa cnucek [x,x,...]
@ repeat x = X : repeat x
e replicate n x = take n (repeat x)
e cycle :: [a]l -> [al
e cycle [1,2,3] — [1,2,3,1,2,3,...]
o cycle 1 =1 ++ cycle 1
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[eHepupaHe Ha be3kpaiiHy cnucbLK

@ repeat :: a -> [al
e cb3pasa beskpaiiHusa cnucek [x,x,...]
@ repeat x = X : repeat x
e replicate n x = take n (repeat x)
e cycle :: [a] -> [al]
e cycle [1,2,3] — [1,2,3,1,2,3,...]
o cycle 1 =1 ++ cycle 1
o cb3gasa be3kpaeH cNUCHK NoBTapaiiky nogageHns (KpaeH) cnmcbk
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[eHepupaHe Ha be3kpaiiHy cnucbLK

@ repeat :: a -> [al
e cb3pasa beskpaiiHusa cnucek [x,x,...]
@ repeat x = X : repeat x
e replicate n x = take n (repeat x)
e cycle :: [a] -> [al]
e cycle [1,2,3] — [1,2,3,1,2,3,...]
o cycle 1 =1 ++ cycle 1
o cb3gasa be3kpaeH cNUCHK NoBTapaiiky nogageHns (KpaeH) cnmcbk

@ iterate :: (a -> a) -> a -> [a]
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[eHepupaHe Ha be3kpaiiHy cnucbLK

@ repeat :: a -> [al

e cb3pasa beskpaiiHusa cnucek [x,x,...]

@ repeat x = X : repeat x

e replicate n x = take n (repeat x)
e cycle :: [a]l -> [al

e cycle [1,2,3] — [1,2,3,1,2,3,...]

o cycle 1 =1 ++ cycle 1

o cb3gasa be3kpaeH cNUCHK NoBTapaiiky nogageHns (KpaeH) cnmcbk
@ iterate :: (a -> a) -> a -> [a]

e iterate f z cb3gasa beskpaiiHusa cnucek [z,f(z),f(£(z)),...]
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[eHepupaHe Ha be3kpaiiHy cnucbLK

@ repeat :: a -> [al
e cb3pasa beskpaiiHusa cnucek [x,x,...]
@ repeat x = X : repeat x
e replicate n x = take n (repeat x)
e cycle :: [a]l -> [al
e cycle [1,2,3] — [1,2,3,1,2,3,...]
o cycle 1 =1 ++ cycle 1
o cb3gasa be3kpaeH cNUCHK NoBTapaiiky nogageHns (KpaeH) cnmcbk
@ iterate :: (a -> a) -> a -> [a]
e iterate f z cb3gasa beskpaiiHusa cnucek [z,f(z),f(£(z)),...]
e iterate f z = z : iterate f (f z)
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OTgensane Ha beskpaliHy cnucbLUy

OTpensHeTo Ha cnucbuUy paboTu n 3a beskpaiiHn cnucbuM.
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OTpensHeTo Ha cnucbuUy paboTu n 3a beskpaiiHn cnucbuM.

@ oddSquares = 7
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OTgensane Ha beskpaliHy cnucbLUy

OTpensHeTo Ha cnucbuUy paboTu n 3a beskpaiiHn cnucbuM.
@ oddSquares = [ x"2 | x <- [1,3..]1 1]
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OTpensiHe Ha be3kpaiiHn cnucbum

OTtpensHeTo Ha cnucbum paboTu n 3a beskpaiiHu cnucbLW.
@ oddSquares = [ x"2 | x <- [1,3..]1 1]

@ twins = 7
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OTpensiHe Ha be3kpaiiHn cnucbum

OTtpensHeTo Ha cnucbum paboTu n 3a beskpaiiHu cnucbLW.
@ oddSquares = [ x"2 | x <- [1,3..]1 1]

o twins = [ (x,x+2) | x <- [1..], prime x, prime (x+2) ]
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OTpensiHe Ha be3kpaiiHn cnucbum

OTtpensHeTo Ha cnucbum paboTu n 3a beskpaiiHu cnucbLW.
@ oddSquares = [ x"2 | x <- [1,3..]1 1]
o twins = [ (x,x+2) | x <- [1..], prime x, prime (x+2) ]

@ pairs = 7
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OTpensiHe Ha be3kpaiiHn cnucbum

OTtpensHeTo Ha cnucbum paboTu n 3a beskpaiiHu cnucbLW.
@ oddSquares = [ x"2 | x <- [1,3..]1 1]
o twins = [ (x,x+2) | x <- [1..], prime x, prime (x+2) ]
@ pairs = [ (x,y) | x <- [0..], y <- [0..x - 1] ]
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OTpensiHe Ha be3kpaiiHn cnucbum

OTtpensHeTo Ha cnucbum paboTu n 3a beskpaiiHu cnucbLW.
@ oddSquares = [ x"2 | x <- [1,3..]1 1]
o twins = [ (x,x+2) | x <- [1..], prime x, prime (x+2) ]
@ pairs = [ (x,y) | x <- [0..], y <- [0..x - 1] ]
@ pythagoreanTriples = 7
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OTpensiHe Ha be3kpaiiHn cnucbum

OTpensiHeTo Ha cnucbum paboTu n 3a beskpaliHu cnucbun.
@ oddSquares = [ x"2 | x <- [1,3..]1 1]

@ twins [ (x,x+2) | x <- [1..], prime x, prime (x+2) ]

[ (x,y0 | x<-[0..], y<-[0..x -1]1]

@ pythagoreanTriples = [ (a,b,c) | ¢ <- [1..],

b <- [1..c-1],

a <- [1..b-1],

a"2 + b2 == ¢c"2 ]

@ pairs
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeuyeTo pyHKLMM OT NO-BMCOK pes paboTaT u Hag beskpalitm cnucbym!

@ powers2 = 1 : map (*2) powers2

(429 %465 ) %2
7 g Ay ez
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeyeTo hyHKLMM OT NO-BUCOK pef paboTsT u Hag beskpaiitm cnucbun!
@ powers2 = 1 : map (*2) powers2
@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeyeTo hyHKLMM OT NO-BUCOK pef paboTsT u Hag beskpaiitm cnucbun!
@ powers2 = 1 : map (*2) powers2
@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
o fibs = 0:1:zipWith (+) fibs (tail fibs)
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeyeTo hyHKLMM OT NO-BUCOK pef paboTsT u Hag beskpaiitm cnucbun!
@ powers2 = 1 : map (*2) powers2
@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
o fibs = 0:1:zipWith (+) fibs (tail fibs)
e foldr (+) 0 [1..] — 7
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeyeTo hyHKLMM OT NO-BUCOK pef paboTsT u Hag beskpaiitm cnucbun!
@ powers2 = 1 : map (*2) powers2
@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
o fibs = 0:1:zipWith (+) fibs (tail fibs)
@ foldr (+) 0 [1..] — ...
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeyeTo hyHKLMM OT NO-BUCOK pef paboTsT u Hag beskpaiitm cnucbun!
@ powers2 = 1 : map (*2) powers2
@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
o fibs = 0:1:zipWith (+) fibs (tail fibs)
@ foldr (+) 0 [1..] — ...

o Brumanne: foldr He pabotn Hag GeskpaiiHu cnncbum C onepauuu,
KOMTO N3WNCKBAT OLEHKA Ha AeCHWs cu aprymeHT!
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeyeTo hyHKLMM OT NO-BUCOK pef paboTsT u Hag beskpaiitm cnucbun!
@ powers2 = 1 : map (*2) powers2
@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
o fibs = 0:1:zipWith (+) fibs (tail fibs)
@ foldr (+) 0 [1..] — ...

o Brumanne: foldr He pabotn Hag GeskpaiiHu cnncbum C onepauuu,
KOMTO N3WNCKBAT OLEHKA Ha AeCHWs cu aprymeHT!
e triplets = iterate (map (+3)) [3,2,1]
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeyeTo hyHKLMUM OT NO-BUCOK ped paboTaT u Hap BeskpaliHu cnucbum!
@ powers2 = 1 : map (*2) powers2
@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
o fibs = 0:1:zipWith (+) fibs (tail fibs)
e foldr (+) O [1..] — ...
o Brumanne: foldr He pabotn Hag GeskpaiiHu cnncbum C onepauuu,
KOWTO U3MCKBAT OLEHKA Ha JEeCHUsi cn aprymenT!
o triplets = iterate (map (+3)) [3,2,1]
o take 3 triplets — [[3,2,1],[6,5,4]1,[9,8,7]]
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeyeTo hyHKLMUM OT NO-BUCOK ped paboTaT u Hap BeskpaliHu cnucbum!
@ powers2 = 1 : map (*2) powers2
@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
@ fibs = 0:1:zipWith (+) fibs (tail fibs)
e foldr (+) O [1..] — ...
o Brumanne: foldr He pabotn Hag GeskpaiiHu cnncbum C onepauuu,
KOMTO N3WNCKBAT OLEHKA Ha AeCHWs cu aprymeHT!
e triplets = iterate (map (+3)) [3,2,1]

o take 3 triplets — [[3,2,1],[6,5,4]1,[9,8,7]]
e take 5 (foldr (++) [] triplets) — 7
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeyeTo hyHKLMUM OT NO-BUCOK ped paboTaT u Hap BeskpaliHu cnucbum!
@ powers2 = 1 : map (*2) powers2
@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
@ fibs = 0:1:zipWith (+) fibs (tail fibs)
e foldr (+) O [1..] — ...
o Brumanne: foldr He pabotn Hag GeskpaiiHu cnncbum C onepauuu,
KOMTO N3WNCKBAT OLEHKA Ha AeCHWs cu aprymeHT!
e triplets = iterate (map (+3)) [3,2,1]

o take 3 triplets — [[3,2,1],[6,5,4]1,[9,8,7]]
e take 5 (foldr (++) [] triplets) — [3,2,1,6,5]
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeuyeTo pyHKLMM OT NO-BMCOK pes paboTaT u Hag beskpalitm cnucbym!

@ powers2 = 1 : map (*2) powers2

@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
o fibs = 0:1:zipWith (+) fibs (tail fibs)

@ foldr (+) 0 [1..] — ...

Brumanne: foldr He paboTn Hag beskpaiiHu cnncbum C onepauuu,
KOMTO N3WNCKBAT OLEHKA Ha AeCHWs cu aprymeHT!

triplets = iterate (map (+3)) [3,2,1]

take 3 triplets — [[3,2,1],[6,5,41,[9,8,7]]

take 5 (foldr (++) [] triplets) — [3,2,1,6,5]

take 5 (foldl (++) [] triplets) — 7
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeuyeTo pyHKLMM OT NO-BMCOK pes paboTaT u Hag beskpalitm cnucbym!

@ powers2 = 1 : map (*2) powers2

@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
o fibs = 0:1:zipWith (+) fibs (tail fibs)

@ foldr (+) 0 [1..] — ...

Brumanne: foldr He paboTn Hag beskpaiiHu cnncbum C onepauuu,
KOMTO N3WNCKBAT OLEHKA Ha AeCHWs cu aprymeHT!

triplets = iterate (map (+3)) [3,2,1]

take 3 triplets — [[3,2,1],[6,5,41,[9,8,7]]

take 5 (foldr (++) [] triplets) — [3,2,1,6,5]

take 5 (foldl (++) [] triplets) — ...
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@DyHKUWUN OT MNO-BUCOK pef Haj beskpaiiHu cnucbuy

MoBeuyeTo pyHKLMM OT NO-BMCOK pes paboTaT u Hag beskpalitm cnucbym!

@ powers2 = 1 : map (*2) powers2

@ notdiv k = filter (\x -> x ‘mod‘ k > 0) [1..]
o fibs = 0:1:zipWith (+) fibs (tail fibs)

@ foldr (+) 0 [1..] — ...

Brumanne: foldr He paboTn Hag beskpaiiHu cnncbum C onepauuu,
KOMTO N3WNCKBAT OLEHKA Ha AeCHWs cu aprymeHT!

triplets = iterate (map (+3)) [3,2,1]

take 3 triplets — [[3,2,1],[6,5,41,[9,8,7]]

take 5 (foldr (++) [] triplets) — [3,2,1,6,5]

take 5 (foldl (++) [] triplets) — ...

foldl He moxe ga paboTtu ¢ beskpaiitn cnucbum!
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BesTouykoBo nporpamupaHe

Annnkauus

@ Onepauusita “aninkauus’ ce gedpuHnpacf $ x = £ x
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BesTouykoBo nporpamupaHe

Annnkauus

@ Onepauusita “aninkauus’ ce gedpuHnpacf $ x = £ x

o 3a kakBo Moxe ga bbae nonesHa?
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BesTouykoBo nporpamupaHe

Annnkauus

@ Onepauusita “aninkauus’ ce gedpuHnpacf $ x = £ x
o 3a kakBo Moxe ga bbae nonesHa?
@ OnepauusTa $ € C Hali-HUCBK NPUPOPUTET 1 € AACHOACOLMATUBHA
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BesTouykoBo nporpamupaHe

Annnkauus

@ Onepauusta “annukauymus’ ce pedbunupacft $ x = £ x
o 3a kakBo Moxe ga bbae nonesHa?

@ Onepauusita $ e C Hali-HNCBK NPUPOPUTET N € ASCHOACOLMATUBHA

@ 3a pasnuka OT MPUaraHeTo Ha PyHKLMUN, KOETO € C Haii-BUCOK
NPUOPUTET U NABOACOLMATUBHO

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 anyapun 2017 r.
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BesTouykoBo nporpamupaHe

Annnkauus

OnepauusaTta “annukauymns” ce gedunnmpacf $ x = £ x

3a kakeBo Moxe aa bbae nonesHa?

Onepaunsata $ e ¢ Hall-HUCBK NPUPOPUTET 1 € ASICHOACOLMATUBHA

@ 3a pasnuka OT MPUaraHeTo Ha PyHKLMUN, KOETO € C Haii-BUCOK
NPUOPUTET U NABOACOLMATUBHO

@ Moxe ga bbae n3nonseaHa 3a CNECTABaHE Ha CKODU BNAOXKEHUN HAAsSICHO
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BesTouykoBo nporpamupaHe

Annnkauus

OnepauusaTta “annukauymns” ce gedunnmpacf $ x = £ x

3a kakeBo Moxe aa bbae nonesHa?

Onepaunsata $ e ¢ Hall-HUCBK NPUPOPUTET 1 € ASICHOACOLMATUBHA

@ 3a pasnuka OT MPUaraHeTo Ha PyHKLMUN, KOETO € C Haii-BUCOK
NPUOPUTET U NABOACOLMATUBHO

Moxe aa 6bae nsnonssaHa 3a CnecTsiBaHE Ha CKOBU BIIOXKEHW HAAACHO

(..(Ex1) ) ...xp) = x1 X2 ...%p
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BesTouykoBo nporpamupaHe

Annnkauus

OnepauusaTta “annukauymns” ce gedunnmpacf $ x = £ x

3a kakeBo Moxe aa bbae nonesHa?

Onepaunsata $ e ¢ Hall-HUCBK NPUPOPUTET 1 € ASICHOACOLMATUBHA

@ 3a pasnuka OT MPUaraHeTo Ha PyHKLMUN, KOETO € C Haii-BUCOK
NPUOPUTET U NABOACOLMATUBHO

@ Moxe ga bbae n3nonseaHa 3a CNECTABaHE Ha CKODU BNAOXKEHUN HAAsSICHO
0 (L..((fx1) x2) ... xp) = x1 % ...Xn
e h(h...(fhx)..)=H$h$...$/,$ x
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BesTouykoBo nporpamupaHe

Annnkauus

OnepauusaTta “annukauymusi” ce gecurnpacf $ x = f x

3a kakeBo Moxe aa bbae nonesHa?

Onepau,vaa $ e c Hali-HuUCBK APUPOPUTET N € AACHOACOUMNaTMBHA

@ 33 pasnuka OT MpUAAraHeTo Ha PYHKLMW, KOETO € C Hall-BUCOK
NPUOPUTET U NABOACOLMATUBHO

Moxe aa 6bae nsnonssaHa 3a CnecTsiBaHE Ha CKOBU BIIOXKEHW HAAACHO
(..(Ex1) ) ...xp) = x1 X2 ...%p

hh...(hx)..)=h$hL$.. .8 $x
Mprumepu:
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BesTouykoBo nporpamupaHe

Annnkauus

OnepauusaTta “annukauymusi” ce gecurnpacf $ x = f x

3a kakeBo Moxe aa bbae nonesHa?

Onepau,vaa $ e c Hali-HuUCBK APUPOPUTET N € AACHOACOUMNaTMBHA

@ 33 pasnuka OT MpUAAraHeTo Ha PYHKLMW, KOETO € C Hall-BUCOK
NPUOPUTET U NABOACOLMATUBHO

Moxe ga 6bae n3non3BaHa 3a CNecTsIBaHE Ha CKOBUM BIOXKEHN HAASACHO
(..(Ex1) ) ...xp) = x1 X2 ...%p
Alh...(Lhx)..)=%$h$...87H{$ x
Mprumepu:

o head (tail (take 5 (drop 7 1)))
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BesTouykoBo nporpamupaHe

Annnkauus

OnepauusaTta “annukauymusi” ce gecurnpacf $ x = f x

3a kakeBo Moxe aa bbae nonesHa?

Onepau,vaa $ e c Hali-HuUCBK APUPOPUTET N € AACHOACOUMNaTMBHA

@ 33 pasnuka OT MpUAAraHeTo Ha PYHKLMW, KOETO € C Hall-BUCOK
NPUOPUTET U NABOACOLMATUBHO

Moxe ga 6bae n3non3BaHa 3a CNecTsIBaHE Ha CKOBUM BIOXKEHN HAASACHO
(..(Ex1) ) ...xp) = x1 X2 ...%p
hlh...(Lhx)...)=HR$%h$...$f % x
Mprumepu:

e head $ tail $ take 5 $ drop 7 $ 1
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BesTouykoBo nporpamupaHe

Annnkauus

OnepauusaTta “annukauymusi” ce gecurnpacf $ x = f x

3a kakeBo Moxe aa bbae nonesHa?

Onepaunsata $ e ¢ Hall-HUCBK NPUPOPUTET 1 € ASICHOACOLMATUBHA

@ 3a pasnuka OT MPUaraHeTo Ha PyHKLMUN, KOETO € C Haii-BUCOK

NpUOPUTET U JIABOACOLNATIBHO

Moxe ga 6bae n3non3BaHa 3a CNecTsIBaHE Ha CKOBUM BIOXKEHN HAASACHO
(..(Ex1) ) ...xp) = x1 X2 ...%p
hlh...(Lhx)...)=HR$%h$...$f % x
Mprumepu:

e head $ tail $ take 5 $ drop 7 $ 1

o sum (map (~2) (filter odd [1..10]))
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BesTouykoBo nporpamupaHe

Annnkauus

OnepauusaTta “annukauymusi” ce gecurnpacf $ x = f x

3a kakeBo Moxe aa bbae nonesHa?

Onepaunsata $ e ¢ Hall-HUCBK NPUPOPUTET 1 € ASICHOACOLMATUBHA

@ 3a pasnuka OT MPUaraHeTo Ha PyHKLMUN, KOETO € C Haii-BUCOK

NpUOPUTET U JIABOACOLNATIBHO

Moxe ga 6bae n3non3BaHa 3a CNecTsIBaHE Ha CKOBUM BIOXKEHN HAASACHO
(..(Ex1) ) ...xp) = x1 X2 ...%p
hlh...(Lhx)...)=HR$%h$...$f % x
Mprumepu:

e head $ tail $ take 5 $ drop 7 $ 1

o sum $ map ("2) $ filter odd $ [1..10]

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 anyapun 2017 r. 20 / 24



BesTouykoBo nporpamupaHe

Annnkauus

@ Onepauusita “aninkauus’ ce gedpuHnpacf $ x = £ x
o 3a kakBo Moxe ga bbae nonesHa?
@ Onepauusita $ € C Hall-HUCBK NPUPOPUTET N € ASICHOACOLMATINBHA
@ 33 pa3/inKa OT NPWUAraHeTo Ha (PYHKLWUU, KOETO € C Haii-BNCOK
NPUOPUTET N NABOACOLNATUBHO
@ Moxe ga bbae n3non3saHa 3a CNeCTABAHE HA CKOBU BAOXKEHWN HAASCHO
0 (L..((fx1) x2) ... xp) = x1 % ...Xn
e h(h...(fhx)..)=H$h$...$/,$ x
o [lpumepu:

o head $ tail $ take 5 $ drop 7 $ 1
o sum $ map (°2) $ filter odd $ [1..10]
o map ($2) [(+2),(37),(*5)] — 7

\\& R A (37
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BesTouykoBo nporpamupaHe

Annnkauus
@ Onepauusita “aninkauus’ ce gedpuHnpacf $ x = £ x
o 3a kakBo Moxe ga bbae nonesHa?
@ Onepauusta $ e C Hali-HUCBK NPUPOPUTET 1 € ASACHOACOLMATUBHA
@ 33 pa3/inKa OT NPWUAraHeTo Ha (PYHKLWUU, KOETO € C Haii-BNCOK
NPUOPUTET N NABOACOLNATUBHO
@ Moxe ga bbae n3non3saHa 3a CNeCTABAHE HA CKOBU BAOXKEHWN HAASCHO
0 (L..((fx1) x2) ... xp) = x1 % ...Xn
e h(h...(fhx)..)=H$h$...$/,$ x
o [lpumepu:

o head $ tail $ take 5 $ drop 7 $ 1
o sum $ map (°2) $ filter odd $ [1..10]
o map ($2) [(+2),(37),(*5)] — [4,9,10]
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BesTouykoBo nporpamupaHe

Komnosunuus

o (f . g x=1f (g x)— onepayus “komnosunyus”

Tpudon Tpucporos (Pr-N 16/17) Jlenunso oueHsiBaHe



BesTouykoBo nporpamupaHe

Komnosunuus
dob oz k(e

o (f . g)x=1 (g x) —onepau,vm Komnosmu,m

@ C Hali-BUCOK NPUOPUTET, AACHOACOLMATUBHA
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BesTouykoBo nporpamupaHe

Komnosunuus

e (f . g) x =1 (g x)— onepayus “komno3uyms"
@ C Hali-BUCOK NPMOPUTET, AACHOACOLMATUNBHA

@ Moxe ga bbae n3non3saHa 3a CNECTABAHE HA CKOBU BAOXKEHWN HAASCHO
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BesTouykoBo nporpamupaHe

Komnosunuus

(f . g x =1 (g x) — onepayus “komnozunyms"
C Hali-BNCOK MPUOPUTET, AsICHOACOLMATUBHA

Moxxe ga 6bae n3non3eaHa 3a cnecTsBaHe Ha CKODW BAOXKEHW HAASACHO

itk o0 L6 G R 2)
e )
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BesTouykoBo nporpamupaHe

Komnosunuus
e (f . g) x =1 (g x)— onepayus “komno3uyms"
@ C Hali-BUCOK NMPMOPUTET, 4SCHOACOLMATIBHA
@ Moxe ga bbae n3non3saHa 3a CNECTABAHE HA CKOBU BAOXKEHWN HAASCHO
e h(h..(fhx)..)=FfH .FH.....H$x
o [lpumepu:
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BesTouykoBo nporpamupaHe

Komnosunuus
e (f . g) x =1 (g x)— onepayus “komno3uyms"
@ C Hali-BUCOK NMPMOPUTET, 4SCHOACOLMATIBHA
@ Moxe ga bbae n3non3saHa 3a CNECTABAHE HA CKOBU BAOXKEHWN HAASCHO
e h(h..(fhx)..)=FfH .FH.....H$x
o [lpumepu:

e sublist n m/:(take m)( rop n|l) = {Q ' ‘3 )
v\f d
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BesTouykoBo nporpamupaHe

Komnosunuus
e (f . g) x =1 (g x)— onepayus “komno3uyms"
@ C Hali-BUCOK NMPMOPUTET, 4SCHOACOLMATIBHA
@ Moxe ga bbae n3non3saHa 3a CNECTABAHE HA CKOBU BAOXKEHWN HAASCHO
o fi(h...(Fx)..)=Ff .fH.....FH$x
o [lpumepu:

o sublist n m = take m . drop n
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BesTouykoBo nporpamupaHe

Komnosunuus
e (f . g) x =1 (g x)— onepayus “komno3uyms"
@ C Hali-BUCOK NMPMOPUTET, 4SCHOACOLMATIBHA
@ Moxe ga bbae n3non3saHa 3a CNECTABAHE HA CKOBU BAOXKEHWN HAASCHO
o fi(h...(Fx)..)=Ff .fH.....FH$x
o [lpumepu:

o sublist n m = take m . drop n
o sum0ddSquares 1 = sum (map (°2) (filter odd 1))
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BesTouykoBo nporpamupaHe

Komnosunuus
e (f . g) x =1 (g x)— onepayus “komno3uyms"
@ C Hali-BUCOK NMPMOPUTET, 4SCHOACOLMATIBHA
@ Moxe ga bbae n3non3saHa 3a CNECTABAHE HA CKOBU BAOXKEHWN HAASCHO
o fi(h...(Fx)..)=Ff .fH.....FH$x
o [lpumepu:

o sublist n m = take m . drop n
o sum0ddSquares = sum . map (~2) . filter odd
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BesTouykoBo nporpamupaHe

Komnosunuus
e (f . g) x =1 (g x)— onepayus “komno3uyms"
@ C Hali-BUCOK NMPMOPUTET, 4SCHOACOLMATIBHA
@ Moxe ga bbae n3non3saHa 3a CNECTABAHE HA CKOBU BAOXKEHWN HAASCHO
o fi(h...(Fx)..)=Ff .fH.....FH$x
o [lpumepu:

o sublist n m = take m . drop n
o sum0ddSquares = sum . map (~2) . filter odd
o repeated n f x = foldr ($) x (replicate n f)
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BesTouykoBo nporpamupaHe

Komnosunuus

(f . g) x =1£f (g x) — onepauus “kKomnosnumns"
C Haii-BMCOK MpPUOPUTET, ASCHOACOLMATUBHA
Moxxe ga 6bae n3non3eaHa 3a cnecTsaBaHe Ha CKODW BAOXKEHW HAASACHO
hAlh...(hx)..)=Hh.h.....H%x
Mprumepu:
o sublist n m = take m . drop n
sumOddSquares = sum . map (~2) . filter odd

]
o repeated n f x = foldr ($) x (replicate n f)
e repeated n f = foldr (.) id «feplicate an)
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BesTouykoBo nporpamupaHe

Komnosunuus

(f . g) x =1£f (g x) — onepauus “kKomnosnumns"
C Hali-BUCOK MPUOPUTET, ASCHOACOLMATNBHA
Moxxe ga 6bae n3non3eaHa 3a cnecTsaBaHe Ha CKODW BAOXKEHW HAASACHO
hAlh...(hx)..)=Hh.h.....H%x
Mprumepu:
o sublist n m = take m . drop n
sumOddSquares = sum . map (~2) . filter odd
repeated n f x = foldr ($) x (replicate n f)

]

]

o repeated n f = foldr (.) id (replicate n f)

o repeated n f = foldr (.) id ((replicate n) f)
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BesTouykoBo nporpamupaHe

Komnosunuus

(f . g) x =1£f (g x) — onepauus “kKomnosnumns"
C Hali-BNCOK NPUOPUTET, ASCHOACOLMATUBHA
Moxxe ga 6bae n3non3eaHa 3a cnecTsaBaHe Ha CKODW BAOXKEHW HAASACHO
hAlh...(hx)..)=Hh.h.....H%x
Mprumepu:
o sublist n m = take m . drop n
sumOddSquares = sum . map (~2) . filter odd
repeated n f x = foldr ($) x (replicate n f)
repeated n foldr (.) id (replicate n f)

f
repeated n f = foldr (.) id ((replicate n) f)
repeated n = foldr (.) id . replicate n

o]
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BesTouykoBo nporpamupaHe

Komnosunuus

o (f . g x =1 (g x) — onepauus “komno3uuus’
@ C Hali-BUCOK MPUOPUTET, AACHOACOLMATUBHA
@ Moxe ga bbae n3non3saHa 3a CNECTABAHE HA CKOBU BAOXKEHWN HAASCHO
e h(h..(Lhx)..)=H.h.....H$%x
o [lpumepu:
o sublist n m = take m . drop n
o sum0ddSquares = sum . map (~2) . filter odd
e repeated n f x = foldr ($) x (replicate n f)
o repeated n f = foldr (.) id (replicate n f)
e repeated n f = foldr (.) id ((replicate n) f)
e repeated n = (foldr (.) id) (replicate n)
e repeated n =

(W (Eeplicate n)
¥
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BesTouykoBo nporpamupaHe

Komnosunuus
o (f . g x =1 (g x) — onepauus “komno3uuus’
@ C Hali-BUCOK NMPMOPUTET, 4SCHOACOLMATIBHA
@ Moxe ga bbae n3non3saHa 3a CNECTABAHE HA CKOBU BAOXKEHWN HAASCHO
e h(h..(fhx)..)=FfH .FH.....H$x
o [lpumepu:

o sublist n m = take m . drop n

o sum0ddSquares = sum . map (~2) . filter odd
e repeated n f x = foldr ($) x (replicate n f)
e repeated foldr (.) id (replicate n f)

e repeated = foldr (.) id ((replicate n) f)
"]

°

]

o]

I

I H Hh

n
n

repeated n = foldr (.) id . replicate n

repeated n = (foldr (.) id .) (replicate n)

repeated = (foldr (.) id .) . replicate
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomouita Ha onepauunte $ u . moxeM ga aeduHupame dbyHKLUN Ypes
OMPEKTHO N3MoN3BaHe Ha Apyru dyHKUUN.
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomowta Ha onepauyunte $ 1 . Moxem aa gedbmHnpame pyHKLMM Ype3
OUPEKTHO N3MOM3BaHe Ha Apyrn hyHKLUUU.

Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.

Tpudon Tpucporos (PrM-N 16/17) Jlenueo oueHnsiBaHe 5 anyapun 2017 r. 22 /24



BesToukoso (point-free) nporpamupate

C nomowta Ha onepauyunte $ 1 . Moxem aa gedbmHnpame pyHKLMM Ype3
OUPEKTHO N3MOM3BaHe Ha Apyrn hyHKLUUU.

Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.

Mpumep 1:

@ gl=filter (\f >f2>3)1
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BesToukoso (point-free) nporpamupate

C nomowta Ha onepauyunte $ 1 . Moxem aa gedbmHnpame pyHKLMM Ype3
OUPEKTHO N3MOM3BaHe Ha Apyrn hyHKLUUU.

Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.
Mpumep 1:

@ gl=filter (\f >f2>3)1

@ g = filter (\f -> £ $§ 2 > 3)
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomowta Ha onepauyunte $ 1 . Moxem aa gedbmHnpame pyHKLMM Ype3
OUPEKTHO N3MOM3BaHe Ha Apyrn hyHKLUUU.
Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.
Mpumep 1:
@ gl=filter (\f >f2>3)1
@ g = filter (\f ->f $ 2 > 3)
o g = filter (\f -> (>3) (($2) £f))
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomowta Ha onepauyunte $ 1 . Moxem aa gedbmHnpame pyHKLMM Ype3
OUPEKTHO N3MOM3BaHe Ha Apyrn hyHKLUUU.
Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.
Mpumep 1:
@ gl=filter (\f >f2>3)1

@ g = filter (\f -> £ $§ 2 > 3)
0 g = filter (\f -> (>3) (($2) £))
@ g = filter $ (>3) . ($2)
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomowta Ha onepauyunte $ 1 . Moxem aa gedbmHnpame pyHKLMM Ype3
OUPEKTHO N3MOM3BaHe Ha Apyrn hyHKLUUU.
Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.
Mpumep 1:
@ gl=filter (\f >f2>3)1

@ g = filter (\f ->f $ 2 > 3)

@ g = filter (\f -> (>3) (($2) £f))

@ g = filter $ (>3) . ($2)
Mpumep 2:
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomowta Ha onepauyunte $ 1 . Moxem aa gedbmHnpame pyHKLMM Ype3
OUPEKTHO N3MOM3BaHe Ha Apyrn hyHKLUUU.
Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.
Mpumep 1:
@ gl=filter (\f >f2>3)1

@ g = filter (\f ->f $ 2 > 3)

@ g = filter (\f -> (>3) (($2) £))

@ g = filter $ (>3) . ($2)
Mpumep 2:

@ split3 11 = map (\x -> map (\f -> filter f x) [(<0),(==0),(>0)]) 11
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomowta Ha onepauyunte $ 1 . Moxem aa gedbmHnpame pyHKLMM Ype3
OUPEKTHO N3MOM3BaHe Ha Apyrn hyHKLUUU.
Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.
Mpumep 1:
@ gl=filter (\f >f2>3)1

@ g = filter (\f ->f $ 2 > 3)

@ g = filter (\f -> (>3) (($2) 1)) ‘c

o g = filter § (>3) . ($2) SY(‘\P [ xy= 1y~
Mpumep 2:

@ split3 11 = map (\x -> map (\f -> filter f x) [(<0),(==0),(>0)]) 11
© split3 = map (\x -> map (\f -> flip filter x ¥J [(<0),(==0),(>0)])
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomouyrta Ha onepauuute $ 1 . MoxeM ga gecduHupame pyHKLUN Ypes
OMPEKTHO N3MoN3BaHe Ha Apyru dyHKUUN.
Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.
Mpumep 1:
@ gl=filter (\f >f2>3)1
@ g = filter (\f ->f $ 2> 3)
@ g = filter (\f -> (>3) (($2) £))
@ g = filter $ (>3) . ($2)
Mpumep 2:
@ split3 11 = map (\x -> map (\f -> filter f x) [(<0),(==0),(>0)]) 11
® split3 = map (\x -> map (\f -> flip filter x f) [(<0),(==0),(>0)]1)
@ split3 = map (\x -> map (flip filter x) [(<0),(==0),(>0)]1)

Il
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomouyrta Ha onepauuute $ 1 . MoxeM ga gecduHupame pyHKLUN Ypes
OMPEKTHO N3MoN3BaHe Ha Apyru dyHKUUN.
Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.
Mpumep 1:
@ gl=filter (\f >f2>3)1
@ g = filter (\f ->f $ 2> 3)
@ g = filter (\f -> (>3) (($2) £))
@ g = filter $ (>3) . ($2)
Mpumep 2:
@ split3 11 = map (\x -> map (\f -> filter f x) [(<0),(==0),(>0)]) 11
® split3 = map (\x -> map (\f -> flip filter x f) [(<0),(==0),(>0)]1)
@ split3 = map (\x -> map (flip filter x) [(<0),(==0),(>0)]1)
@ split3 = map (\x -> flip map [(<0),(==0),(>0)] (flip filter x))

Il
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomouyrta Ha onepauuute $ 1 . MoxeM ga gecduHupame pyHKLUN Ypes
OMPEKTHO N3MoN3BaHe Ha Apyru dyHKUUN.
Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.
Mpumep 1:
@ gl=filter (\f >f2>3)1
@ g = filter (\f ->f $ 2> 3)
@ g = filter (\f -> (>3) (($2) £))
@ g = filter $ (>3) . ($2)

Il

Mpumep 2:

@ split3 11 = map (\x -> map (\f -> filter f x) [(<0),(==0),(>0)]) 11
split3 = map (\x -> map (\f -> flip filter x f) [(<0),(==0),(>0)])
split3 = map (\x -> map (flip filter x) [(<0),(==0),(>0)])
split3 = map (\x -> flip map [(<0),(==0),(>0)] (flip filter x))
split3 = map (flip map [(<0),(==0),(>0)] . flip filter)
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

C nomouyrta Ha onepauuute $ 1 . MoxeM ga gecduHupame pyHKLUN Ypes
OMPEKTHO N3MoN3BaHe Ha Apyru dyHKUUN.
Tosn cTun ce Hapuya GE3TOYKOBO Nporpamupaxe.
Mpumep 1:
@ gl=filter (\f >f2>3)1
@ g = filter (\f ->f $ 2> 3)
@ g = filter (\f -> (>3) (($2) £))
@ g = filter $ (>3) . ($2)

Il

Mpumep 2:

@ split3 11 = map (\x -> map (\f -> filter f x) [(<0),(==0),(>0)]) 11
split3 = map (\x -> map (\f -> flip filter x f) [(<0),(==0),(>0)])
split3 = map (\x -> map (flip filter x) [(<0),(==0),(>0)])
split3 = map (\x -> flip map [(<0),(==0),(>0)] (flip filter x))
split3 = map (flip map [(<0),(==0),(>0)] . flip filter)
split3 = map $ flip map [(<0),(==0),(>0)] . flip filter
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Moxem ga msnonssame oue yHKLMNTE:
@ join f x = f x x
o curry f x y = £ (x,y)

@ uncurry f (x,y) = f xy
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Moxem ga msnonssame oue yHKLMNTE:
@ join f x =f x x
ecurry f xy = f (x,y)
@ uncurry f (x,y) = f xy
Mpumep 3:
@ sorted 1 = all (\(x,y) -> x <= y) (zip 1 (tail 1))
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BesToukoso (point-free) nporpamupate

Moxem ga msnonssame oue yHKLMNTE:
@ join f x =f x x
ecurry f xy = f (x,y)
@ uncurry f (x,y) = f xy

Mpumep 3:

@ sorted 1 = all (\(x,y) -> x <= y) (zip 1 (tail 1))

all (\(x,y) -> (=) xy) ((zip 1 . tail) 1)

@ sorted 1
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Mox«i){\n ga 13non3Bame olle yHKLUUTE:
@ joi =f xx

ecurry f xy = f (x,y)

@ uncurry f (x,y) = f xy

Mpumep 3:

@ sorted 1 = all (\(x,y) -> x <= y) (zip 1 (tail 1))
all (\(x,y) -> (=) x y) ((zip 1 . tail) 1)

all (uncurry (<=)) ((. tail) (zip 1) 1)

@ sorted 1

@ sorted 1
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Moxem ga msnonssame oue yHKLMNTE:
@ join f x =f x x
ecurry f xy = f (x,y)
@ uncurry f (x,y) = f xy

Mpumep 3:

@ sorted 1 = all (\(x,y) -> x <= y) (zip 1 (tail 1))
all (\(x,y) -> (=) xy) ((zip 1 . tail) 1)
all (uncurry (<=)) ((. tail) (zip 1) 1)

all (uncurry (<=)) ((. tail) . zip) 1 1)

sorted 1

°
@ sorted 1
°

sorted 1
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Moxem ga msnonssame oue yHKLMNTE:
@ join f x =f x x
ecurry f xy = f (x,y)
@ uncurry f (x,y) = f xy

Mpumep 3:

@ sorted 1 = all (\(x,y) -> x <= y) (zip 1 (tail 1))

@ sorted 1 = all (\(x,y) -> (<=) x y) ((zip 1 . tail) 1)
@ sorted 1 = all (uncurry (<=)) ((. tail) (zip 1) 1)
@ sorted 1 = all (uncurry (<=)) ((. tail) . zip) 1 1)
@ sorted 1 = all (uncurry (<=)) (join ((. tail) . zip) 1)
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Moxem pa msnonseame oule pyHKLMMUTE:

@ join f x

=f x x

ecurry f xy = f (x,y)

@ uncurry f (x,y) = f xy

Mpumep 3:

sorted
sorted
sorted
sorted
sorted

sorted

e e e i

= all (\(x,y) -> x <= y) (zip 1 (tail 1))
= all (\(x,y) -> (=) xy) ((zip 1 . tail) 1)
= all (uncurry (<=)) ((. tail) (zip 1) 1)
= all (uncurry (<=)) ((. tail) . zip) 1 1)
= all (uncurry (<=)) (join ((. tail) . zip) 1)
all (uncurry (<=)) . join ((. tail) . zip)
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Mpumep 4:
@ checkMatrix k m = all (\r -> any (\x -> mod k x > 0)) m
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Mpumep 4:
@ checkMatrix k m = all (\r -> any (\x -> mod k x > 0)) m
@ checkMatrix k = all (\r -> any (\x -> mod k x > 0) r)
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Mpumep 4:

@ checkMatrix k m = all (\r -> any (\x -> mod k x > 0)) m
all (\r -> any (\x -> mod k x > 0) r)
all (\r -> any (\x -> (>0) ((mod k) x)))

@ checkMatrix k

@ checkMatrix k
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Mpumep 4:
@ checkMatrix

=}

=all (\r -> any (\x ->mod k x > 0)) m
all (\r -> any (\x -> mod k x > 0) r)
all (\r -> any (\x -> (>0) ((mod k) x)))
all (\r -> any ((>0) . (mod k)) r)

checkMatrix

L
1

)
@ checkMatrix
o

checkMatrix
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Mpumep 4:
@ checkMatrix k m = all (\r -> any (\x =>mod k x > 0)) m
@ checkMatrix k = all (\r -> any (\x -> mod k x > 0) r)
@ checkMatrix k = all (\r -> any (\x -> (>0) ((mod k) x)))
@ checkMatrix k = all (\r -> any ((>0) . (mod k)) 1)
@ checkMatrix k = all (any ((>0) . (mod k)))
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Mpumep 4:

checkMatrix
checkMatrix
checkMatrix
checkMatrix
checkMatrix

checkMatrix

wOoR OR N RN

=all (\r -> any (\x ->mod k x > 0)) m

all
all
all
all
all

(\r -> any (\x -> mod k x > 0) r)

(\r -> any (\x -> (>0) ((mod k) x)))

(\r -> any ((>0) . (mod k)) 1)

(any ((>0) . (mod k)))
(any ((.) (>0) (mod k)))
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BesToukoso (point-free) nporpamupate

Mpumep 4:
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checkMatrix
checkMatrix

checkMatrix

RN R R N R

=all (\r -> any (\x ->mod k x > 0)) m

all
all
all
all
all

all .

(\r -> any (\x -> mod k x > 0) r)

(\r -> any (\x -> (>0) ((mod k) x)))

(\r -> any ((>0)

(any ((>0)

(mod k)) r)

(mod k)))

(any ((.) (>0) (mod k)))

any .
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BesTouykoBo nporpamupaHe

BesToukoso (point-free) nporpamupate

Mpumep 4:

checkMatrix
checkMatrix
checkMatrix
checkMatrix
checkMatrix
checkMatrix
checkMatrix

checkMatrix

RN R R N R

m=all (\r -> any (\x ->mod k x > 0)) m

= all (\r -> any (\x -> mod k x > 0) r)

= all (\r -> any (\x -> (>0) ((mod k) x)))

= all (\r -> any ((>0)

(mod k)) r)

= all (any ((>0) . (mod k)))

= all (any ((.) (>0) (mod
= all . any . ((.)(0))
all . any . ((>0).) . mod

k)))

. mod $ k
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