KOpTG)KI/I n cnncoun

Tpudbon TpudoHor

PDyHKunoHaNHo nporpamupane, cney,. Mudopmatuka, 2016/17 .

15-22 pekemepu 2016 r.

o & - = DA
Tpudpon Tpucporos (PM-N 16/17) KopTexu n cnucsun



Koptexu (tuples)

KopTexuTte ca HapefeHU N-TOpKWM OT AaHHU OT NPOWU3BOJIEH TuWM.
o [lpumepn: (1, 2), (3.5,’A’, False), (("square", (°2)), 1.0)
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Koptexu (tuples)

KopTexuTte ca HapefeHU N-TOpKWM OT AaHHU OT NPOWU3BOJIEH TuWM.
o [lpumepn: (1, 2), (3.5,’A’, False), (("square", (°2)), 1.0)

@ Twun kopTex oT n enemenTta: (ti, to, ..., tp)
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Koptexu (tuples)

KopTexuTte ca HapefeHU N-TOpKWM OT AaHHU OT NPOWU3BOJIEH TuWM.
o [lpumepn: (1, 2), (3.5,’A’, False), (("square", (°2)), 1.0)
@ Twun kopTex oT n enemenTta: (ti, to, ..., tp)

o CroliHocTu: HapefeHu n-Topku oT Buaa (xi, X2, ..., Xp), KbAETO X;
€ OT Tun t;
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Koptexu (tuples)
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o [losBonsBaT “nakeTupaHe" Ha HAKONKO CTOWHOCTM B eAHa
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Koptexu (tuples)

KopTexuTte ca HapefeHU N-TOpKWM OT AaHHU OT NPOWU3BOJIEH TuWM.
o [lpumepn: (1, 2), (3.5,’A’, False), (("square", (°2)), 1.0)
@ Twun kopTex oT n enemenTta: (ti, to, ..., tp)

o CroliHocTu: HapefeHu n-Topku oT Buaa (xi, X2, ..., Xp), KbAETO X;
€ OT Tun t;
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Koptexu (tuples)

KopTexuTte ca HapefeHU N-TOpKWM OT AaHHU OT NPOWU3BOJIEH TuWM.
o [lpumepn: (1, 2), (3.5,’A’, False), (("square", (°2)), 1.0)
@ Twun kopTex oT n enemenTta: (ti, to, ..., tp)

o CroliHocTu: HapefeHu n-Topku oT Buaa (xi, X2, ..., Xp), KbAETO X;
€ OT Tun t;

MoseonsBaT “nakeTnpaHe" Ha HAKONIKO CTOWHOCTU B eAHa

Onepauunn 3a HapegeHn ABOKN:
e (,) :: a ->Db -> (a,b) — KOHCTpyMpaHe Ha HapegeHa ABoOIiKa
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Koptexu (tuples)

KopTexuTte ca HapefeHU N-TOpKWM OT AaHHU OT NPOWU3BOJIEH TuWM.
o [lpumepn: (1, 2), (3.5,’A’, False), (("square", (°2)), 1.0)
@ Tun kopTex oT n enemenTa: (ti, to, ..., t,)

o CroiiHocTu: HapegeHn n-Topku oT Buga (x1, X2, ..., Xn), KbAETO X;
e oT TUN t;

MoseonsBaT “nakeTnpaHe" Ha HAKONIKO CTOWHOCTU B eAHa

Onepauunn 3a HapegeHn ABOKN:
e (,) :: a ->Db -> (a,b) — KOHCTpyMpaHe Ha HapegeHa ABoOIiKa
e fst :: (a,b) -> a — nbpBa KOMMNOHEHTA Ha HapeZAeHa LBOIKa
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Koptexu (tuples)

KopTexuTte ca HapefeHU N-TOpKWM OT AaHHU OT NPOWU3BOJIEH TuWM.
o [lpumepn: (1, 2), (3.5,’A’, False), (("square", (°2)), 1.0)
@ Tun kopTex oT n enemenTa: (ti, to, ..., t,)

o CroiiHocTu: HapegeHn n-Topku oT Buga (x1, X2, ..., Xn), KbAETO X;

e OT Tun t;
o [losBonsBaT “nakeTupaHe" Ha HAKONKO CTOWHOCTM B eAHa
o Onepauun 3a HapeaeHn LBOWKU:
e (,) :: a ->Db -> (a,b) — KOHCTpyMpaHe Ha HapegeHa ABoOIiKa
e fst :: (a,b) -> a — nbpBa KOMMNOHEHTA Ha HapeZAeHa LBOIKa
e snd :: (a,b) -> b — BTOpa KOMMOHEHTa Ha HapeAeHa ABOlika
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[MoTpebuTtenckn Trnose
o TunbT (String, Int) Moxe Aa 03HayaBa:
=] = - = o



[MoTpebuTtenckn Trnose
o TunbT (String, Int) Moxe Aa 03HayaBa:
e nme n EMNH Ha yvoeek
=] = - = o



[MoTpebuTtenckn Trnose
o TunbT (String, Int) Moxe Aa 03HayaBa:
e nme n EMNH Ha yvoeek
@ MNpPOAYKT C ONUCAHNE N KONNYECTBO
=] = - = o



[NoTpebutencku Tunose

@ TunbT (String, Int) mMoxe ga o3Hayaga:
e nme n ENH nHa yoeek
@ MNpPOAYKT C ONUCAHNE N KONNYECTBO
@ coHeT Ha Lllekcnnp n nopegHusTt my Homep
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[NoTpebutencku Tunose

@ TunsT (String, Int) moxe Aa O03Hayaga:

e nme n ENH nHa yoeek
@ MPOAYKT C OMUCAHWNE N KOJNHECTBO
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[NoTpebutencku Tunose

@ TunsT (String, Int) moxe Aa O03Hayaga:

e nme n ENH nHa yoeek
@ MPOAYKT C OMUCAHWNE N KOJNHECTBO
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[NoTpebutencku Tunose

@ TunsT (String, Int) moxe Aa O03Hayaga:
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@ coHeT Ha Lllekcnnp n nopegHusTt my Homep
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@ type <KOHCTpyKTOp> = <TuUN>
@ KOHCTPYKTOpUTE Ca MAeHTuduKaTopy, 3ano4saLuy C riasHa byksa
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[NoTpebutencku Tunose

o TunbT (String, Int) Moxe Aa 03HayaBa:

e nme n ENH nHa yoeek
@ MPOAYKT C OMUCAHWNE N KOJNHECTBO
@ coHeT Ha Lllekcnnp n nopegHusTt my Homep

@ VpobHo e fa nMeHyBamMe TUMOBETE, 3a Ja O3HaYaBaMe CMUCHIIA UM
@ type <KOHCTpyKTOp> = <TuUN>

© KOHCTPYKTOpUTE Ca UAeHTUUKaTOpu, 3anoyBalyy ¢ rnasHa byksa
o [lpumepu:

e type Student = (String, Int, Double)
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[NoTpebutencku Tunose

@ TunbT (String, Int) mMoxe ga o3Hayaga:

e ume n EMH Ha vosek

© MPOAYKT C ONUCaHME N KOJNNYECTBO

o coHeT Ha Lllekcnnp u nopegHusT My Homep
@ YaobHo e Aa MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHAA UM
@ type <KOHCTpyKTOp> = <TuUN>

© KOHCTPYKTOpUTE Ca UAeHTUUKaTOpu, 3anoyBalyy ¢ rnasHa byksa
o [lpumepu:

e type Student = (String, Int, Double)
e type Point = (Double, Double)

Tpudpon Tpucporos (Pr-N 16/17) KopTexun n cnucsun 15—22 pekemspu 2016 r. 3/33



[NoTpebutencku Tunose

@ TunbT (String, Int) mMoxe ga o3Hayaga:
e nme n ENH nHa yoeek
@ MNpPOAYKT C ONUCAHNE N KONNYECTBO
@ coHeT Ha Lllekcnnp n nopegHusTt my Homep

@ VpobHo e fa nMeHyBamMe TUMOBETE, 3a Ja O3HaYaBaMe CMUCHIIA UM
@ type <KOHCTpyKTOp> = <TuUN>

@ KOHCTPYKTOpUTE Ca MAeHTuduKaTopy, 3ano4saLuy C riasHa byksa
o [lpumepu:

e type Student = (String, Int, Double)
e type Point = (Double, Double)
o type Triangle = (Point, Point, Point)
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[NoTpebutencku Tunose

@ TwnsT (String, Int) mMoXe A3 o3Ha4aBa:

e nme n EMH Ha yosek

® MPOAYKT C OMUCAHME N KOJINYECTBO

o coHeT Ha Lllekcnup n nopeaHusit My Homep
@ VpobHo e fa nMeHyBamMe TUMOBETE, 3a Ja O3HaYaBaMe CMUCHIIA UM
@ type <KOHCTpyKTOp> = <TuUN>

@ KOHCTPYKTOPUTE Ca UAEHTUDNKATOPY, 3anoYBaLLm C riasHa byksa
o [lpumepu:

e type Student = (String, Int, Double)

e type Point = (Double, Double)

o type Triangle = (Point, Point, Point)

o type Translation = Point -> Point
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[NoTpebutencku Tunose

@ TunsT (String, Int) moxe Aa O03Hayaga:

e nme n ENH nHa yoeek
@ MPOAYKT C OMUCAHWNE N KOJNHECTBO
@ coHeT Ha Lllekcnnp n nopegHusTt my Homep

@ VpobHo e fa nMeHyBamMe TUMOBETE, 3a Ja O3HaYaBaMe CMUCHIIA UM
@ type <KOHCTpyKTOp> = <TuUN>

@ KOHCTPYKTOpPWTE Ca nAeHTUQMKaTOpyW, 3anoYBaluy C rnaBHa bykea
o [lpumepu:

type Student = (String, Int, Double)

° =
e type Point = (Double, Double)

o type Triangle = (Point, Point, Point)
o type Translation = Point -> Point

o type Vector = Point
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[NoTpebutencku Tunose

@ TwnsT (String, Int) mMoXe A3 o3Ha4aBa:

e ume n EMH Ha vosek

@ MNpPOAYKT C ONUCAHNE N KONNYECTBO

@ coHeT Ha Lllekcnnp n nopegHusTt my Homep
@ VnobHo e fa nMeHyBame TUMOBETE, 33 Aa O3HaYaBaMe CMUCHNA UM
@ type <KOHCTpyKTOp> = <TuUN>

@ KOHCTPYKTOpPWTE Ca nAeHTUQMKaTOpyW, 3anoYBaluy C rnaBHa bykea

o [lpumepu:
e type Student = (String, Int, Double)
e type Point = (Double, Double)
o type Triangle = (Point, Point, Point)
o type Translation = Point -> Point
o type Vector = Point
o addVectors :: Vector -> Vector -> Vector
e addVectors vl v2 = (fst vl + fst v2, snd vl + snd v2)
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OcobeHocTn Ha KopTexuTe
o fst (1,2,3) —?
=} = = E 1PN G4



OcobeHocTn Ha KopTexuTe
o fst (1,2,3) — [lpewka!
=} = = E 1PN G4



OcobeHocTn Ha KopTexuTe
o fst (1,2,3) — [lpewka!

o fst n snd paboTaT camo Hag HapeaeHU ABOWKM!

o & - = DA
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OcobeHocTn Ha KopTexuTe
o fst (1,2,3) — [lpewka!

o fst n snd paboTaT camo Hag HapeaeHU ABOWKM!
e ((a,b),c) # (a,(b,c)) # (a,b,c)

o & - = DA
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OcobeHocTu Ha KopTeXNTE

o fst (1,2,3) — [pewkal
o fst n snd paboTaT camo Hag HapeaeHU ABOWKM!

e ((a,b),c) # (a,(b,c)) # (a,b,c)

@ Hama cneumaneH Tun KOPTEX OT €4UNH €NIEMEHT. . .
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OcobeHocTu Ha KopTeXNTE

fst (1,2,3) — [pewkal
o fst n snd paboTaT camo Hag HapeaeHU ABOWKM!

((a,b),c) # (a,(b,c)) # (a,b,c)

Hsma cneumaneH Tun KOPTEX OT €4UNH €NIEMEHT. . .

... HO uma Tun “npasex koptex' () c egnHcTeeH enemeHT ()
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OcobeHocTu Ha KopTeXNTE

fst (1,2,3) — [pewkal
o fst n snd paboTaT camo Hag HapeaeHU ABOWKM!

((a,b),c) # (a,(b,c)) # (a,b,c)

Hsma cneumaneH Tun KOPTEX OT €4UNH €NIEMEHT. . .

... HO uma Tun “npasex koptex' () c egnHcTeeH enemeHT ()
@ B Apyrn €3nun TakbB TN Ce€ Hapun4a unit
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OcobeHocTu Ha KopTeXNTE

fst (1,2,3) — [pewkal
o fst n snd paboTaT camo Hag HapeaeHU ABOWKM!

((a,b),c) # (a,(b,c)) # (a,b,c)

Hsma cneumaneH Tun KOPTEX OT €4UNH €NIEMEHT. . .

... HO uma Tun “npasex koptex' () c egnHcTeeH enemeHT ()

@ B Apyrn €3nun TakbB TN Ce€ Hapun4a unit
@ MN3MNON3Ba CE 3@ O3Ha4YaBaHE Ha JINNCa Ha Mchopmau,m

Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun 15—22 pekemepu 2016 r.

4/33



Obpasum Ha KopTexXu
ObpaseL, Ha KOpTEX € KOHCTpyKumsi oT Buga (p1, p2,

> Pn).

o & - = DA
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Obpa3uy Ha KopTexn

Obpaszew Ha KopTex e KOHCTpyKumMst oT Buga (p1, p2,

s Pn).
[Macea Ha BCeKM KOPTEX OT TOYHO n enemeHTa (X3, X2, ..., Xp), 32 KOUTO
obpaseubT p; nacBa Ha eNemMeHTa X;.

Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun
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Obpa3uy Ha KopTexn

Obpaszew Ha KopTex e KOHCTpyKumMst oT Buga (p1, p2,

s Pn).
[Macea Ha BCeKM KOPTEX OT TOYHO n enemeHTa (X3, X2, ..., Xp), 32 KOUTO
obpaseubT p; nacBa Ha eNemMeHTa X;.

@ addVectors (x1, yl1) (x2, y2) = (x1 + x2, yl + y2)
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Obpa3uy Ha KopTexn

Obpaszew Ha KopTex e KOHCTpyKumMst oT Buga (p1, p2,

s Pn).
[Macea Ha BCeKM KOPTEX OT TOYHO n enemeHTa (X3, X2, ..., Xp), 32 KOUTO
obpaseubT p; nacBa Ha eNemMeHTa X;.

@ addVectors (x1, yl1) (x2, y2) = (x1 + x2, yl + y2)
o fst (x,_) =x

e snd (_,y) =y
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Obpa3uy Ha KopTexn

Obpasey Ha KOPTEX € KOHCTPYKLuUst oT Buga (p1, P2, ---» Pn)-
[Macea Ha BCeKM KOPTEX OT TOYHO n enemeHTa (X3, X2, ..., Xp), 32 KOUTO
obpaseubT p; nacBa Ha eNemMeHTa X;.

addVectors (x1, yl1) (x2, y2) = (x1 + x2, yl + y2)
fst (x, ) = x

getFN :: Student -> Int

°

e snd (_,y) =y

°

@ getFN (_, fn, _) = fn
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Obpa3uy Ha KopTexn

Obpasey Ha KOPTEX € KOHCTPYKLuUst oT Buga (p1, P2, ---» Pn)-
[MTacBa Ha BCekn KOPTEX OT TOYHO N enemeHTa (X1, X2, ..., Xp), 33 KOWTO
obpaseubT p; nacBa Ha eNemMeHTa X;.

@ addVectors (x1, yl1) (x2, y2) = (x1 + x2, yl + y2)
fst (x, ) = x

snd (_,y) =y

getFN :: Student -> Int

getFN (_, fn, _) = fn

obpasuuTe Ha KOPTEXM MOraT Aa ce M3MNoN3BaT 3a pasrnobsasaHe’ Ha
KOpTeXu npu gebuHuums
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Obpa3uy Ha KopTexn

Obpasey Ha KOPTEX € KOHCTPYKLuUst oT Buga (p1, P2, ---» Pn)-
[MTacBa Ha BCekn KOPTEX OT TOYHO N enemeHTa (X1, X2, ..., Xp), 33 KOWTO
obpaseubT p; nacBa Ha eNemMeHTa X;.

@ addVectors (x1, yl1) (x2, y2) = (x1 + x2, yl + y2)
fst (x, ) = x

snd (_,y) =y

getFN :: Student -> Int

getFN (_, fn, _) = fn

obpasuuTe Ha KOPTEXM MOraT Aa ce M3MNoN3BaT 3a pasrnobsasaHe’ Ha
KOpTeXu npu gebuHuums

e (x,y) = (3.5, 7.8)
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Obpa3uy Ha KopTexn

Obpasey Ha KOPTEX € KOHCTPYKLuUst oT Buga (p1, P2, ---» Pn)-
[MTacBa Ha BCekn KOPTEX OT TOYHO N enemeHTa (X1, X2, ..., Xp), 33 KOWTO
obpaseubT p; nacBa Ha eNemMeHTa X;.

addVectors (x1, yl1) (x2, y2) = (x1 + x2, yl + y2)
fst (x, ) = x

snd (_,y) =y

getFN :: Student -> Int

getFN (_, fn, _) = fn

obpasuuTe Ha KOPTEXM MOraT Aa ce M3MNoN3BaT 3a pasrnobsasaHe’ Ha
KOpTEXU npu aedbrHALMS

(x,y) = (3.5, 7.8)
let (_, fn, grade) = student in (fn, min (grade + 1) 6)
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imeHyBaHn obpasun

@ HaMMpaHe Ha CTYAEHT C NO-BMCOKA OLEHKa

betterStudent (namel, fnl, gradel) (name2, fn2, grade2)
| gradel > grade2 = (namel, fnl, gradel)
| otherwise = (name2, fn2, grade2)
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imeHyBaHn obpasun

@ HaMMpaHe Ha CTYAEHT C NO-BMCOKA OLEHKa

betterStudent (namel, fnl, gradel) (name2, fn2, grade2)
| gradel > grade2 = (namel, fnl, gradel)
| otherwise = (name2, fn2, grade2)

@ amu ako umaxme 10 nonera?

Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun 15—22 pekemepu 2016 r. 6 /33



imeHyBaHn obpasun

@ HaMMpaHe Ha CTYAEHT C NO-BMCOKA OLEHKa

betterStudent (namel, fnl, gradel) (name2, fn2, grade2)
| gradel > grade2 = (namel, fnl, gradel)
| otherwise = (name2, fn2, grade2)

@ amu ako umaxme 10 nonera?

@ yaobHO e Aa u3nonseame nMeHyBaHu obpasuy
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imeHyBaHn obpasun

@ HaMMpaHe Ha CTYAEHT C NO-BMCOKA OLEHKa

betterStudent (namel, fnl, gradel) (name2, fn2, grade2)
| gradel > grade2 = (namel, fnl, gradel)
| otherwise = (name2, fn2, grade2)

@ amu ako umaxme 10 nonera?
@ yaobHO e Aa u3nonseame nMeHyBaHu obpasuy

@ <ume>0<obpaseu>
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imeHyBaHn obpasun

@ HaMMpaHe Ha CTYAEHT C NO-BMCOKA OLEHKa

betterStudent (namel, fnl, gradel) (name2, fn2, grade2)
| gradel > grade2 = (namel, fnl, gradel)
| otherwise = (name2, fn2, grade2)

@ amu ako umaxme 10 noneta?
@ yaobHO e Aa u3nonseame nMeHyBaHu obpasuy
@ <ume>0<obpaseu>
betterStudent s1@(_, _, gradel) s2@(_, _, grade2)

| gradel > grade2 = sl
| otherwise = g2
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Cnucbum AecbnHuums n cuHTakenc

Cnncbum

Hedunnymns
@ [lpasnust cnucek [] e cnucek ot Tun [a]

Q@ Akoheenementor Tn am t e cimcek ot Tun [a]l To (h : t) e
cnucbk ot Tun [a]
e h — rnaea Ha cnuncbka
e t — omallka Ha CINCBKA
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(LTSS [lechnHnums n cuHTakeuc

Cnncbum

Hedunnymns
@ [lpasnust cnucek [] e cnucek ot Tun [a]
Q@ Akoheenementor Tn am t e cimcek ot Tun [a]l To (h : t) e
cnncek ot Tun [a]
@ h — rnaea Ha cnucbka
@ t — onawka Ha CnucbkKa y

@ CNUCHBKDBT € NOCNEAOBATENHOCT C NPON3BOJIHA ABJIKNHA OT €JIEMEHTN
OT €AHaK®bB TN
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(LTSS [lechnHnums n cuHTakeuc

Cnncbum

Hedunnymns
@ [lpasnust cnucek [] e cnucek ot Tun [a]

Q@ Akoheenementor Tn am t e cimcek ot Tun [a]l To (h : t) e
cnucbk ot Tun [a]
e h — rnaea Ha cnuncbka
e t — omallka Ha CINCBKA

@ CNUCHBKDBT € NOCNEAOBATENHOCT C NPON3BOJIHA ABJIKNHA OT €JIEMEHTN
OT €AHaK®bB TN

@ (:) :: a -> [a] -> [a] e gsicHoacounaTneHa BuHapHa onepauus
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(LTSS [lechnHnums n cuHTakeuc

Cnncbum

Hedunnymns
@ [lpasnust cnucek [] e cnucek ot Tun [a]

@ AkoheenemeHtoTr Tn aun t e cnucbk ot Tun [a]l To (h : t) e
cnncek ot Tun [a]

@ h — rnaea Ha cnucbka
@ t — onawka Ha cnucbka

@ CNUCHBKDBT € NOCNEAOBATENHOCT C NPON3BOJIHA ABJIKNHA OT €JIEMEHTN
OT €AHaK®bB TN

@ (:) :: a -> [a] -> [a] e gsicHoacounaTneHa BuHapHa onepauus

@ (1:(2:(3:(4:[1)))) =1:2:3:4:[1 # ((((1:2):3):4):[1)
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(LTSS [lechnHnums n cuHTakeuc

Cnncbum

Hedunnymns
@ [lpasnust cnucek [] e cnucek ot Tun [a]

Q@ Akoheenementor Tn am t e cimcek ot Tun [a]l To (h : t) e
cnucbk ot Tun [a]
e h — rnaea Ha cnuncbka
e t — omallka Ha CINCBKA

@ CNUCHBKDBT € NOCNEAOBATENHOCT C NPON3BOJIHA ABJIKNHA OT €JIEMEHTN
OT €AHaK®bB TN

@ (:) :: a -> [a] -> [a] e gsicHoacounaTneHa BuHapHa onepauus
@ (1:(2:(3:(4:[1)))) =1:2:3:4:[1 # ((((1:2):3):4):[1)
e [a1, az, ..., ap] e no-ypobeH 3anuc 3a ar: (az:...(a,:[1)...)
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(LTSS [lechnHnums n cuHTakeuc

Cnncbum

Hedunnymns
@ [lpasnust cnucek [] e cnucek ot Tun [a]

Q@ Akoheenementor Tn am t e cimcek ot Tun [a]l To (h : t) e
cnucbk ot Tun [a]
e h — rnaea Ha cnuncbka
e t — omallka Ha CINCBKA

@ CNUCHKBT € NOCNEA0BATENHOCT C MPON3BOJIHA AbJ/DKMHA OT €/1eMEHTH
OT elHaKbB TuM

@ (:) :: a -> [a] -> [a] e gsicHoacounaTneHa BuHapHa onepauus

@ (1:(2:(3:(4:[1)))) =1:2:3:4:[1 # ((((1:2):3):4):[1)

e [a1, az, ..., ap] e no-ypobeH 3anuc 3a ar: (az:...(a,:[1)...)

e [1,2,3,4] =1:[2,3,4] =1:2:[3,4] =1:2:3:[4] =1:2:3:4:[]
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[Mprmepw
o [False] ::7
=} = = E 1PN G4
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun



[Mprmepw
o [False] :: [Booll
=] F = = DA



[Mprmepw
o [False] :: [Booll]
o ["Uar", 4.5] :: ?
=] = - = o



[Mprmepw
o [False] :: [Booll]
o ["VUBam", 4.5] :: L
=] = - = o



[Mprmepw

o [False] :: [Bool]

o ["Umam", 4.5] ::
o [1]:2 :

o L
4

o & - = DA
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[Mprmepw

o [False] :: [Booll]

o ["VBam", 4.5] ::
o [1]:2 :

L
L

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun



[Mprmepw

[False] :: [Booll]
["WBam", 4.5] :: L
[11:2 :: L
([1,2],[3],[4,5,6]]1 ::7

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun



[Mprmepw

[False] :: [Booll]

["WBam", 4.5] :: L

[11:2 :: L
([1,2],[3],[4,5,6]1] :: [[Int]]

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun



[Mprmepw

[False] :: [Booll]

["WBam", 4.5] :: L

[11:2 :: L
([1,2],[3],[4,5,6]1] :: [[Int]]
([1,21,[3],[4,5,6]1) ::7

[m] = = =
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun

D¢



Cnucbum AecbnHuums n cuHTakenc

[Mpumepn

[False] :: [Booll]

["VBan", 4.5] :: L

[11:2 :: L

[[1,2],[31,[4,5,6]1] :: [[Int]]
([1,21,[3]1,[4,5,6]) :: ([Int], [Int], [Int])
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(LTSS [lechnHnums n cuHTakeuc

[Mpumepn

@ [False] :: [Booll]

e ["Uam", 4.5] :: L

o [1]:2 :: L

e [[1,2],[3],[4,5,6]1]1 :: [[Int]]

e ([1,2],[3]1,[4,5,6]) :: ([Int],[Int], [Int])
o [(1,2),(3),(4,5,6)] :: 7
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Cnucbum AecbnHuums n cuHTakenc

[Mpumepn

@ [False] :: [Booll]

["VBan", 4.5] :: L

[11:2 :: L

[([1,21,[3],[4,5,6]] :: [[Int]]
([1,21,[3]1,[4,5,6]) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L
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(LTSS [lechnHnums n cuHTakeuc

[Mpumepn
@ [False] :: [Booll]
e ["Uam", 4.5] :: L
o [1]:2 :: L
e [[1,2],[3],[4,5,6]1]1 :: [[Int]]
o ([1,21,[3],[4,5,6]1) :: ([Int], [Int], [Int])
o [(1,2),(3),(4,5,6)] :: L
e ((1,2),(3),(4,5,6)) ::7
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(LTSS [lechnHnums n cuHTakeuc

[Mpumepn
@ [False] :: [Booll]
e ["Uam", 4.5] :: L
o [1]:2 :: L
e [[1,2],[31,[4,5,6]1] :: [[Int]]
e ([1,2],[31,[4,5,6]) :: ([Int]l,[Int],[Int])
e [(1,2),(3),(4,5,6)] :: L
o ((1,2),(3),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
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(LTSS [lechnHnums n cuHTakeuc

[Mpumepn

[False] :: [Bool]

["VBan", 4.5] :: L

[11:2 :: L

[([1,21,[3],[4,5,6]] :: [[Int]]

([1,21,[3]1,[4,5,6]) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L

((1,2),(3),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
(01 ::7

Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun 15—22 pekemepu 2016 r. 8 /33



Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBan", 4.5] :: L

[11:2 :: L

[([1,21,[3],[4,5,6]] :: [[Int]]

([1,21,[3]1,[4,5,6]) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L

((1,2),(3),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBan", 4.5] :: L

[11:2 :: L

[([1,21,[3],[4,5,6]] :: [[Int]]

([1,21,03]1,[4,5,6]) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L

((1,2),(3),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all

[0:00 ::7
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBan", 4.5] :: L

[11:2 :: L

[([1,21,[3],[4,5,6]] :: [[Int]]

([1,21,03]1,[4,5,6]) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L

((1,2),(3),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all

(1:00 :: [[al]l
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBan", 4.5] :: L

[11:2 :: L

[[1,2]1,[31,[4,5,6]11 :: [[Int]]

([1,2],03]1,[4,5,6]1) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L

((1,2),03),04,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all

(1:00 :: [[al]l

[11:001] :: 7
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBan", 4.5] :: L

[11:2 :: L

[[1,2]1,[31,[4,5,6]11 :: [[Int]]

([1,21,03]1,[4,5,6]) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L

(1,2),(3),04,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all

(1:00 :: [[al]l

[(11:[011 :: [[Int]]
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBan", 4.5] :: L

[11:2 :: L

[([1,21,[3],[4,5,6]] :: [[Int]]
([1,21,03]1,[4,5,6]) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L
(1,2),(3),04,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all

(1:00 :: [[al]l

[(11:[011 :: [[Int]]

[(1:017 :: 7
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBan", 4.5] :: L

[11:2 :: L

[[1,2]1,[31,[4,5,6]11 :: [[Int]]
([1,2],03]1,[4,5,6]1) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L
((1,2),03),04,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all

(1:00 :: [[al]l

[(11:[011 :: [[Int]]

(0:01] :: L
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBan", 4.5] :: L

[11:2 :: L

[([1,21,[3],[4,5,6]] :: [[Int]]
([1,2],03]1,[4,5,6]1) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L
((1,2),03),04,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all

(1:00 :: [[al]l

[(11:[011 :: [[Int]]

(0:01] :: L

([1,2,3],01] ::7
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBan", 4.5] :: L

[11:2 :: L

[([1,21,[3],[4,5,6]] :: [[Int]]
([1,2],03]1,[4,5,6]1) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L
((1,2),03),04,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all

(1:00 :: [[al]l

[(11:[011 :: [[Int]]

(0:01] :: L

([1,2,3]1,01]1 :: [[Int]]
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[Mpumepn
@ [False] :: [Booll]
e ["Umam", 4.5] :: L
o [1]:2 :: L
e [[1,2],[3],[4,5,6]1]1 :: [[Int]]
e ([1,2],[3],[4,5,6]) :: ([Int], [Int], [Int])
e [(1,2),(3),(4,5,6)] :: L
o ((1,2),(3),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
o [[11 :: [[all
o [1:01 :: [[all
o [11:[[11 :: [[Int]]
o [1:[1] :: L
e [[1,2,3],[11 :: [[Int]]
o [[1,2,3],[[11] :: 7
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[Mpumepn
@ [False] :: [Booll]
o ["VUBam", 4.5] :: L
o [1]:2 :: L
e [[1,2],[3],[4,5,6]1]1 :: [[Int]]
e ([1,2],[3],[4,5,6]) :: ([Int], [Int], [Int])
e [(1,2),(3),(4,5,6)] :: L
o ((1,2),(3),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
o [[11 :: [[all
o [1:01 :: [[all
o [11:[[11 :: [[Int]]
o [1:[1] :: L
e [[1,2,3],[11 :: [[Int]]
e [[1,2,3],[0]11] :: L
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBau", 4.5] :: L

[11:2 :: L

[([1,21,[3],[4,5,6]] :: [[Int]]
([1,2],03]1,[4,5,6]1) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L
((1,2),03),04,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all

(1:00 :: [[al]l

[(11:[011 :: [[Int]]

(0:01] :: L

([1,2,3]1,01]1 :: [[Int]]

(01,2,31,0011] :: L

[1,2,3]:[4,5,6]:[01] ::7?
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBau", 4.5] :: L

[11:2 :: L

[([1,21,[3],[4,5,6]] :: [[Int]]

([1,2],03]1,[4,5,6]1) :: ([Int], [Int], [Int])
[(1,2),(3),(4,5,6)] :: L

(1,2),(3),04,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
([11 :: [[all

(1:00 :: [[al]l

[(11:[011 :: [[Int]]

(0:01] :: L

([1,2,3]1,01]1 :: [[Int]]

(01,2,31,0011] :: L

[1,2,3]1:[4,5,61:[[1]1 :: [[Int]]
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Hwnsose

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM

o & - = DA
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Huzose
@ type String = [Char]

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM

o & - = DA
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(LTSS [lechnHnums n cuHTakeuc

Hwnsose

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM
@ type String = [Char]

@ Bcunuku onepauynn Hag cnmcbum BaXkaT U Hag HU30BE
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(LTSS [lechnHnums n cuHTakeuc

Hwnsose

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM
@ type String = [Char]

@ Bcuuku onepaunu Hag cnmcbum BaXkaT U Haj HU30BE

o [lpumepn
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(LTSS [lechnHnums n cuHTakeuc

Hwnsose

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM
@ type String = [Char]
@ Bcuuku onepaunu Hag cnmcbum BaXkaT U Haj HU30BE
o [lpumepn
o [’H’, ’e’, ’17, °17, %0’ ] = "Hello"
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(LTSS [lechnHnums n cuHTakeuc

Hwnsose

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM
@ type String = [Char]
@ Bcuuku onepauun Hag cnucbuy BaXkaT U Haj HU30BE
o [lpumepn
o [’H’, ’e’, ’17, °17, %0’ ] = "Hello"
e ’H’:%e’:°17:°1%:70°:[] = "Hello"
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(LTSS [lechnHnums n cuHTakeuc

Hwnsose

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM
@ type String = [Char]
@ Bcuuku onepauun Hag cnucbuy BaXkaT U Haj HU30BE
o [lpumepn
o [’H’, ’e’, ’17, °17, %0’ ] = "Hello"
e ’H?:%e?:°17:71%:%07:[] = "Hello"
e H’:%e?:"110" = "Hello"
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Hwnsose

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM
@ type String = [Char]

@ Bcunuku onepauynn Hag cnmcbum BaXkaT U Hag HU30BE

o [lpumepn
e [’H’, ’e’, 2’17, ?1°, %0’ ] = "Hello"
e ’H’:%e’:°17:°1°:°0°:[] = "Hello"
e ’H?:%e’:"110" = "Hello"
e "" =[] :: [Charl]
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(LTSS [lechnHnums n cuHTakeuc

Hwnsose

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM
@ type String = [Char]

@ Bcunuku onepauynn Hag cnmcbum BaXkaT U Hag HU30BE

o [lpumepn
e [’H’, ’e’, 2’17, ?1°, %0’ ] = "Hello"
e ’H’:%e’:°17:°1°:°0°:[] = "Hello"
e ’H?:%e’:"110" = "Hello"
e "" =[] :: [Charl]
°

[[1,2,3]1,""] :: 7
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(LTSS [lechnHnums n cuHTakeuc

Hwnsose

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM
@ type String = [Char]

@ Bcunuku onepauynn Hag cnmcbum BaXkaT U Hag HU30BE

o [lpumepn
e [’H’, ’e’, 2’17, ?1°, %0’ ] = "Hello"
e ’H’:%e’:°17:°1°:°0°:[] = "Hello"
e ’H?:%e’:"110" = "Hello"
e "" =[] :: [Charl]
°

(f1,2,31,""] == L
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(LTSS [lechnHnums n cuHTakeuc

Hwnsose

o B Haskell HuzoBeTe ca npegcraBeHmn kaTo cnucbuUM OT CUMBOM
@ type String = [Char]

@ Bcunuku onepauynn Hag cnmcbum BaXkaT U Hag HU30BE

o [lpumepn
e [’H’, ’e’, 2’17, ?1°, %0’ ] = "Hello"
e ’H’:%e’:°17:°1°:°0°:[] = "Hello"
e ’H?:%e’:"110" = "Hello"
e "" =[] :: [Char]
o [[1,2,3],""] :: L
o ["12",[?3°1,01] ::7
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(LTSS [lechnHnums n cuHTakeuc

Hwnsose

@ B Haskell HusoBeTe ca npeacraBeHn kaTo CnUCHLM OT CUMBOAU
@ type String = [Char]

@ Bcuukn onepaunn Hag CNUCbUM Ba>kKaT N Haj HU30BE

[[1,2,31,""] :: L
(12,0781, 011 :: [String]

o [lpumepn
o [’H’, e, ’1°, ’1°, %0’ ] = "Hello"
e ’H’:%e’:°17:°1°:°0°:[] = "Hello"
e ’H’:%e’:"110" = "Hello"
e "" =[] :: [Char]
o
o
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OcHoBHY DyHKLMK 33 CNNCHLM
@ head ::

[a] -> a — Bpblya raBaTa Ha (HenpaseH) CNMCbK

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun



OcHoBHY DyHKLMK 33 CNNCHLM
@ head ::

e head [[1,2],[3,4]] — 7

[a] -> a — Bpblya raBaTa Ha (HenpaseH) CNMCbK

o & - = DA
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OcHoBHY DyHKLMK 33 CNNCHLM
@ head ::

e head [[1,2],[3,4]1] — [1,2]

[a] -> a — Bpblya raBaTa Ha (HenpaseH) CNMCbK

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun



Cnucbum AecbnHuums n cuHTakenc

OCHOBHN DYHKLUM 33 CNUCHLM

@ head :: [al -> a — Bpblya raBaTta Ha (HenpaseH) CMMCBbK
o head [[1,2],[3,4]1]1 — [1,2]
e head [] — [pewkal
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(LTSS [lechnHnums n cuHTakeuc

OCHOBHN DYHKLUM 33 CNUCHLM

@ head :: [a] -> a — Bpblia rnaeata Ha (HenpaseH) cnUCbK
o head [[1,2],[3,4]] — [1,2]
e head [] — [pewkal

e tail :: [a]l -> [a]l — Bpbla onawkaTta Ha (HenpaseH) cNMCbK
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(LTSS [lechnHnums n cuHTakeuc

OCHOBHN DYHKLUM 33 CNUCHLM

@ head :: [a] -> a — Bpblia rnaeata Ha (HenpaseH) cnUCbK
o head [[1,2],[3,4]] — [1,2]
e head [] — [pewkal

e tail :: [a]l -> [a]l — Bpbla onawkaTta Ha (HenpaseH) cNMCbK
o tail [[1,2],[3,4]1] — 7
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(LTSS [lechnHnums n cuHTakeuc

OCHOBHN DYHKLUM 33 CNUCHLM

@ head :: [a] -> a — Bpblia rnaeata Ha (HenpaseH) cnUCbK
o head [[1,2],[3,4]] — [1,2]
e head [] — [pewkal

e tail :: [a]l -> [a]l — Bpbla onawkaTta Ha (HenpaseH) cNMCbK
e tail [[1,2],[3,4]] — [I[3,4]]
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(LTSS [lechnHnums n cuHTakeuc

OCHOBHN DYHKLUM 33 CNUCHLM

@ head :: [a] -> a — Bpblia rnaeata Ha (HenpaseH) cnUCbK

o head [[1,2],[3,4]1]1 — [1,2]
e head [] — [pewkal
@ tail [a] -> [a] — Bpbla onawkaTa Ha (HenpaseH) cnnCcbK
e tail [[1,2],[3,41]1 — [I[3,4]]
e tail [] — [pewka!
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(LTSS [lechnHnums n cuHTakeuc

OCHOBHN DYHKLUM 33 CNUCHLM

@ head :: [a] -> a — Bpblia rnaeata Ha (HenpaseH) cnUCbK

o head [[1,2],[3,4]1]1 — [1,2]
e head [] — [pewkal
e tail [a] -> [a] — Bpbla onawkaTa Ha (HenpaseH) cnnCcbK
e tail [[1,2],[3,41]1 — [I[3,4]]
o tail [] — [pewkal

@ null [a] -> Bool — npoBepsiBa fafin CNMCHK € NpaseH
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(LTSS [lechnHnums n cuHTakeuc

OCHOBHN DYHKLUM 33 CNUCHLM

@ head :: [a] -> a — Bpblia rnaeata Ha (HenpaseH) cnUCbK

e head [[1,2],[3,4]] — [1,2]
e head [] — [pewkal

e tail :: [a] -> [a] — Bpblya onawkaTa Ha (HenpaseH) CAMCBK

o tail [[1,2],[3,4]1] — [I[3,4]]
o tail [] — [pewkal

@ null :: [a] -> Bool — npoBepsiBa fafin CMUCHK € NpaseH

@ length :: [a]l -> Int — AB/KMHA Ha CINCBK
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(LTSS [lechnHnums n cuHTakeuc

[eHepaTOpu Ha cnucbLU

Moxem aa reHepupame CNUCHLM OT NOCNEAOBATENHN €EMEHTM
o [a..b] = [a,a+1, a+2,...b]
o [lpumep: [1..5] — [1,2,3,4,5]
o lMpumep: [’a’..’e’] —> '"abcde"
°

CuHTakTu4Ha 3axap 3a enumFromTo from to
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(LTSS [lechnHnums n cuHTakeuc

[eHepaTOpu Ha cnucbLU

Moxem fa reHepupame CnucbuUN OT MOC/IEA0OBATENHN €NEMEHTH
e [a..b] — [a, a+1, a+2,...b]

Mpumep: [1..5] — [1,2,3,4,5]

Mpumep: [’a’..’e’] — "abcde"

CuHTakTu4Ha 3axap 3a enumFromTo from to

[a, a+ Ax .. b] = [a, a+ Ax, a+2Ax, ..., b'], kvpeto b’ e
Haili-ronsiMoTo ymucno < b, 3a koeto b’ = a + kAx

Mpumep: [1,4..15] — [1,4,7,10,13]

o llpumep: [’a’,’e’..’z’] — '"aeimquy"

o CwvHtakTuyHa 3axap 3a enumFromThenTo from then to
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PekypcusHun byHKLMM Haf, CINCHLM
o (#+) :: [a]l -> [a] -> [a] — cnenBa ABa cnucCHKa
o [1..3] ++ [5..7] — [1,2,3,5,6,7]
=] = - = o



PekypcrBHN dbyHKUMM Hag CNCHLN
@ (++) :: [a] -> [a] -> [a] — cnensa AaBa cnucbka

o [1..3] ++ [6..7] — [1,2,3,5,6,7]

@ a ++ b = if null a then b else head a : tail a ++ b
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PekypcrBHN dbyHKUMM Hag CNCHLN

o (#+) :: [a]l -> [a] -> [a] — cnenBa ABa cnucCHKa

e [1..3] ++ [5..7] — [1,2,3,5,6,7]
@ a ++ b = if null a then b else head a : tail a ++ b
@ reverse :: [a] -> [a] — obpwblua cnucsbk

e reverse [1..5] — [5,4,3,2,1]
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PekypcrBHN dbyHKUMM Hag CNCHLN

o (#+) :: [a]l -> [a] -> [a] — cnenBa ABa cnucCHKa

e [1..3] ++ [5..7] — [1,2,3,5,6,7]
@ a ++ b = if null a then b else head a : tail a ++ b
@ reverse :: [a] -> [a] — obpwblua cnucsbk

e reverse [1..5] — [5,4,3,2,1]

reverse a
| null a
| otherwise

a
reverse (tail a) ++ [head a]
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PekypcrBHN dbyHKUMM Hag CNCHLN

o (#+) :: [a]l -> [a] -> [a] — cnenBa ABa cnucCHKa

e [1..3] ++ [5..7] — [1,2,3,5,6,7]
@ a ++ b = if null a then b else head a : tail a ++ b
@ reverse :: [a] -> [a] — obpwblua cnucsbk

e reverse [1..5] — [5,4,3,2,1]

reverse a

| null a = a
| otherwise = reverse (tail a) ++ [head a]
e (1) :: [al -> Int -> a — enemeHT c nopeaeH Homep (ot 0)
e '"Haskell" 1! 2 — ’g?
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PekypcrBHN dbyHKUMM Hag CNCHLN

o (#+) :: [a]l -> [a] -> [a] — cnenBa ABa cnucCHKa

e [1..3] ++ [5..7] — [1,2,3,5,6,7]
@ a ++ b = if null a then b else head a : tail a ++ b
@ reverse :: [a] -> [a] — obpwblua cnucsbk

e reverse [1..5] — [5,4,3,2,1]

reverse a

| null a = a
| otherwise = reverse (tail a) ++ [head a]
e (1) :: [al -> Int -> a — enemeHT c nopeaeH Homep (ot 0)
o "Haskell" 11 2 — ?g?
@ elem :: Eq a => a -> [a] -> Bool — npoeepka 3a

NPUHAANIEXHOCT HA €NeMEHT KbM CMNCHK
e 3 ‘elem‘ [1..5] — True
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Obpasum n cnucsLm

Muoro ynobHo e aa nanonssame obpasum Ha CNUCHLM:
@ pj:pr — NacBa Ha BCEKW HempaseH CNUChK /, 3a KoOliTo:
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Obpasum n cnucsLm
Muoro ynobHo e aa nanonssame obpasum Ha CNUCHLM:

@ pj:pr — NacBa Ha BCEKW HempaseH CNUChK /, 3a KoOliTo:
e obpaseubT p, Nacea Ha rnasata Ha /
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Obpasum n cnucsLm
Muoro ynobHo e aa nanonssame obpasum Ha CNUCHLM:

@ pp:pty — NAaCBa Ha BCEKN HEMPA3EH CNMNCHK /, 3a KoliTo:

e obpaseubT p, Nacea Ha rnasata Ha /
e obpaseubT p; Nacea Ha onawkaTta Ha /
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Obpasum n cnucsLm

Muoro ynobHo e aa nanonssame obpasum Ha CNUCHLM:
@ pj:pr — NacBa Ha BCEKW HempaseH CNUChK /, 3a KoOliTo:

e obpaseubT p, Nacea Ha rnasata Ha /
e obpaseubT p; Nacea Ha onawkaTta Ha /

@ BHumanue: obnkHoeeHo cnarame ckobu (h:t), noHexe onepaumsita
€ C MHOTO HUCBHK MPUOPUTET
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Obpasum n cnucsLm

Muoro ynobHo e aa nanonssame obpasum Ha CNUCHLM:
@ pp:pr — MaCBa Ha BCEKWN HeMpaseH CnncbK /, 3a KoWTo:

e obpaseubT p, Nacea Ha rnasata Ha /
o obpaseybT p; nacea Ha onawkaTa Ha /

@ Buumanune: obukHoseHo cnarame ckobu (h:t), noHexe onepauusTa
€ C MHOTO HUCBK MpuopuTeT

e [p1, p2, ..., pPp] — nacea Ha BCEKM CANCHK OT TOYHO N EEMEHTA
[x1, X2, ..., Xp), 32 KOWTO ODpa3eLbT p; NaCBa Ha eNeMEHTa X;
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Obpasum n cnucsLm

Muoro ynobHo e aa nanonssame obpasum Ha CNUCHLM:

@ pp:pr — MaCBa Ha BCEKWN HeMpaseH CnncbK /, 3a KoWTo:
e obpaseubT p, Nacea Ha rnasata Ha /
o obpaseybT p; nacea Ha onawkaTa Ha /

@ BHumanune: obukHoseHo cnarame ckobu (h:t), noHexe onepauusTa :
€ C MHOTO HUCBK MpuopuTeT

o [plr P2, . pn] — MacCBa Ha BCEKN CMNCHBK OT TOYHO N €neMeEHTa
[x1, X2, ..., Xp), 32 KOWTO ODpa3eLbT p; NaCBa Ha eNeMEHTa X;
o [lpumepun:
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Obpasum n cnucsLm

Muoro ynobHo e aa nanonssame obpasum Ha CNUCHLM:
@ pp:pr — MaCBa Ha BCEKWN HeMpaseH CnncbK /, 3a KoWTo:
e obpaseubT p, NMacea Ha rnasata Ha /
o obpaseybT p; nacea Ha onawkaTa Ha /
@ BHumanune: obukHoseHo cnarame ckobu (h:t), noHexe onepauusTa :
€ C MHOFO HUCHK MpUOpuUTET

e [p1, p2, ..., pPp] — nacea Ha BCEKM CANCHK OT TOYHO N EEMEHTA
[x1, X2, ..., Xp), 32 KOWTO ODpa3eLbT p; NaCBa Ha eNeMEHTa X;
o [lpumepun:

@ head (h:_) =h
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Obpasum n cnucsLm

Muoro ynobHo e aa nanonssame obpasum Ha CNUCHLM:

@ pp:pr — NacBa Ha BCEKW HEMPa3eH CNUCHK /, 3a KOWTO:

e obpaseubT p, NMacea Ha rnasata Ha /
o obpaseybT p; nacea Ha onawkaTa Ha /

@ BHumanune: obukHoseHo cnarame ckobu (h:t), noHexe onepauusTa :
€ C MHOTO HUCBK MpuopuTeT

e [p1, p2, ..., pPp] — nacea Ha BCEKM CANCHK OT TOYHO N EEMEHTA
[x1, X2, ..., Xp), 32 KOWTO ODpa3eLbT p; NaCBa Ha eNeMEHTa X;
o [lpumepun:
o head (h:_) = h
e tail (_:t) =t
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Obpasum n cnucsLm

Muoro ynobHo e aa nanonssame obpasum Ha CNUCHLM:

@ pp:pr — NacBa Ha BCEKW HEMPa3eH CNUCHK /, 3a KOWTO:

e obpaseubT p, NMacea Ha rnasata Ha /
o obpaseybT p; nacea Ha onawkaTa Ha |

@ BHumanune: obukHoseHo cnarame ckobu (h:t), noHexe onepauusTa :
€ C MHOTO HUCBK MpuopuTeT

e [p1, p2, ..., pPp] — nacea Ha BCEKM CANCHK OT TOYHO N EEMEHTA
[x1, X2, ..., Xp), 32 KOWTO ODpa3eLbT p; NaCBa Ha eNeMEHTa X;
o [lpumepun:

@ head (h:_) =h
e tail (_:t) =t
e null [] = True
e null _ False
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Obpasum n cnucsLm

Muoro ynobHo e aa nanonssame obpasum Ha CNUCHLM:
@ pp:pr — MaCBa Ha BCEKWN HeMpaseH CnncbK /, 3a KoWTo:
e obpaseubT p, NMacea Ha rnasata Ha /
o obpaseybT p; nacea Ha onawkaTa Ha |
@ BHumanune: obukHoseHo cnarame ckobu (h:t), noHexe onepauusTa :
€ C MHOFO HUCHK MpUOpuUTET

@ [p1, p2, ..., Pn] — Nacea Ha BCEKU CMUCHK OT TOYHO N €NIEMEHTA
[x1, X2, ..., Xp), 32 KOWTO ODpa3eLbT p; NaCBa Ha eNeMEHTa X;
o [lpumepun:
@ head (h:_) =h
e tail (_:t) =t
e null [] = True
e null _ = False
e length [] =0
e length (_:t) = 1 + length t
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Cnyyau no obpasum (case)

@ case <wum3pas> of { <obpaseuy> -> <uspas> }+

o & - = DA
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Cnyuau no obpasum (case)
@ case <wum3pas> of { <obpaseuy> -> <uspas> }+

@ case <u3pa3> of <obpaseu;> -> <uspas;>

<obpaseu,> -> <uspas,>
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Cnyuau no obpasum (case)

case <uspas> of { <obpaseu> -> <uspas> }+

case <uspas> of <obpasey;> -> <n3pas;>

<obpaseu,> -> <uspas,>
ako <n3pa3> nacea Ha <obpaseu;>, Bpbla <MU3pa3s;>, UHAYE:

ako <um3pa3> nacsa Ha <obpaseu,>, Bpblya <M3pas,>, NHAYE:

Ipewkal
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Cnyuau no obpasum (case)

@ case <uspas> of { <obpasey> -> <uspas> }+
@ case <u3pa3> of <obpaseu;> -> <uspas;>

<obpaseu,> -> <uspas,>
ako <n3pa3> nacea Ha <obpaseu;>, Bpbla <MU3pa3s;>, UHAYE:

ako <um3pa3> nacsa Ha <obpaseu,>, Bpblya <M3pas,>, NHAYE:
Ipewkal

N3nonseaHeTo Ha 0bpa3um B AehUHNLMN BCBLULHOCT € CUHTaKTU4YHa
3axap 3a KOHCTpyKuusTa case!

Tpudpon Tpucporos (PrM-N 16/17) KopTexun n cnucsun 15-22 pekemepu 2016 r. 14 / 33



Cnyuau no obpasum (case)

@ case <wu3pas> of { <obpaseu> -> <uspasz> }+
@ case <u3pa3> of <obpaseu;> -> <uspas;>

<obpaseu,> -> <uspas,>

ako <m3pa3> nacea Ha <obpaszel;>, Bpbla <WU3pas;>, UHaYe:

ako <um3pa3> nacsa Ha <obpaseu,>, Bpblya <M3pas,>, NHAYE:

Ipewkal

N3nonseaHeTo Ha 0bpa3um B AehUHNLMN BCBLULHOCT € CUHTaKTU4YHa
3axap 3a KOHCTpyKuusTa case!

@ case MOX€ Oa Ce€ M3N0aA3Ba HAaBCAKDBAE, KBAETO CE OYaKBa U3pa3
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1T
MonnmopdHu dyHKLUN

®yHkunnTe head, tail, null, length, reverse u onepauunte ++ un !'! ca
nonumopdHu

4 pa6OTF|T Hah cnucbuun C €NEMEHTN OT NPOU3BOJIEH TUN [t]
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1T
MonnmopdHu dyHKLUN

®yHkunnTe head, tail, null, length, reverse u onepauunte ++ un !'! ca
nonumopdHu

4 pa6OTF|T Hah cnucbuun C €NEMEHTN OT NPOU3BOJIEH TUN [t]

@ t ce Hapu4a TUNOBA MPOMEHIMBA
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1T
MonnmopdHu dyHKLUN

®yHkunnTe head, tail, null, length, reverse n onepayuunte ++ n !! ca
nonumopdHu

@ paboTAT Hag cNUCbLUM C enemMeHTn oT npou3ssoneH Tun [t]
@ t ce Hapu4a TUNOBA MPOMEHIMBA

@ CBOICTBOTO Ce Hapv4a NapaMeTpuyeH TUNOB NOAMMOPPU3bBM
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1T
MonnmopdHu dyHKLUN

®yHkunnTe head, tail, null, length, reverse n onepayuunte ++ n !! ca
nonumopdHu

@ paboTAT Hag cNUCbLUM C enemMeHTn oT npou3ssoneH Tun [t]
@ t ce Hapuya TMMOBA NPOMEH/IMBA
@ CBOICTBOTO Ce Hapv4a NapaMeTpuyeH TUNOB NOAMMOPPU3bBM

@ nogobHo Ha wabnonute 8 C++
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1T
MonnmopdHu dyHKLUN

®yHkunnTe head, tail, null, length, reverse n onepayuunte ++ n !! ca
nonumopdHu

@ paboTAT Haj cMMCBLUM C eneMeHTW OT npou3BoneH Tun [t]

t ce Hapu4a TUNOBa NPOMEH/NBA

CBOICTBOTO Ce Hapu4a NnapameTpuyeH TMNos nNoanmopcdnsbm
nogobHo Ha wabnonute 8 C++

Ja He ce bbpka ¢ NOATUNOB NOAMMOPAU3BM, peannsmpan ¢
BUPTYanHu yHkuun!
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1T
MonnmopdHu dyHKLUN

®yHkunnTe head, tail, null, length, reverse n onepayuunte ++ n !! ca
nonumopdHu

@ paboTAT Hafj CNNCBLUM C eNeMeHTn OT npousBosieH Tun [t]
t ce Hapn4a TMNOBa NPOMEHNBA
CBOIICTBOTO Ce Hapuya NapamMeTpuyeH TUNOB NOAUMOPU3bM

nogobHo Ha wabnonute 8 C++

Ja He ce bbpka ¢ NOATUNOB NOAMMOPAU3BM, peannsmpan ¢
BUPTYanHu yHkuun!

o [] e nonmmopdHa KoHCTaHTa
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool

@ Eq e knac ot Tunose
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose
@ Eq e KJlachT Ha TE3U TUMOBE, 32 KOUTO MMa onepaunn == un /=
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose

@ Eq e k/1achT Ha Te3U TUMOBE, 3a KOUTO MMa onepauun == n /=
@ MOXEM [a CU MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a 'uHTepdelicn”
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose

@ Eq e k/1achT Ha Te3U TUMOBE, 3a KOUTO MMa onepauun == n /=
@ MOXEM [a CU MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a 'uHTepdelicn”

e Eq t Hapmuyame knacoso orpavuyeHne 3a Tuna t (class constraint)
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool

@ Eq e knac ot Tunose

EqQ e k/1lachbT Ha Te3W TUMOBE, 3a KOUTO MMa Onepauuun == n /=
@ MOXEM [a CU MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a 'uHTepdelicn”

Eq t Hapnyame knacoBo orpavuyeHve 3a Tuna t (class constraint)

MHO>XECTBOTO OT BCUYKWN KJ1ACOBU OrpaHNY€HNA Hapn4amMe KOHTEKCT
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose

(] Eq € KJ1aCbT Ha TE€3M TUNOBE, 32 KOUTO MMa onepaynnm == n /=

@ MOXEM [a CU MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a 'uHTepdelicn”
e Eq t Hapmuyame knacoso orpavuyeHne 3a Tuna t (class constraint)
@ MHOXXECTBOTO OT BCUYKU KNACOBU OFPaHNYEHUs] HapniaMe KOHTEKCT

@ MHCTAHUWA Ha Knac OT TUNoBE€ Hapmn4amMme BCEKN TUM, 3a KOMTO Cca
peannsnpaHn onepaunnTe 3agaaeHn B Knaca
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose

(] Eq € KJ1aCbT Ha TE€3M TUNOBE, 32 KOUTO MMa onepaynnm == n /=

@ MOXEM [a CU MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a 'uHTepdelicn”
e Eq t Hapmuyame knacoso orpavuyeHne 3a Tuna t (class constraint)
@ MHOXXECTBOTO OT BCUYKU KNACOBU OFPaHNYEHUs] HapniaMe KOHTEKCT

@ MHCTAHUWA Ha Knac OT TUNoBE€ Hapmn4amMme BCEKN TUM, 3a KOMTO Cca
peannsnpaHn onepaunnTe 3agaaeHn B Knaca
@ MHCTaHUWWM Ha Eq ca:
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose
@ Eq e k/1lacbT Ha Te3M TMMOBE, 32 KOUTO UMa onepauun == n /=
@ MOXEM [a CU MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a 'uHTepdelicn”
e Eq t Hapmuyame knacoso orpavuyeHne 3a Tuna t (class constraint)
@ MHOXECTBOTO OT BCUYKMN KJIACOBW OTrPaHNYEHUNs1 Hapniame KOHTEKCT

@ MHCTAHUWA Ha Knac OT TUNoBE€ Hapmn4amMme BCEKN TUM, 3a KOMTO Cca
peannsnpaHn onepaunnTe 3agaaeHn B Knaca
@ MHCTaHUWWM Ha Eq ca:

e Bool, Char, Bcuukn H4uciosm Tunose (Int, Integer, Float, Double)
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose
@ Eq e k/1lacbT Ha Te3M TMMOBE, 32 KOUTO UMa onepauun == n /=
@ MOXEM [a CU MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a 'uHTepdelicn”
e Eq t Hapmuyame knacoso orpavuyeHne 3a Tuna t (class constraint)
@ MHOXECTBOTO OT BCUYKMN KJIACOBW OTrPaHNYEHUNs1 Hapniame KOHTEKCT

@ MHCTAHUWA Ha Knac OT TUNoBE€ Hapmn4amMme BCEKN TUM, 3a KOMTO Cca
peannsnpaHn onepaunnTe 3agaaeHn B Knaca
@ MHCTaHUWWM Ha Eq ca:

e Bool, Char, Bcuukn H4uciosm Tunose (Int, Integer, Float, Double)
e crnucb4HUTe TUNoBe [t], 3a KOMTO t € MHCTaHuMsa Ha Eq
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Knacose ot tunose (typeclasses)

®yHKyMATa elem UMa cneumanHn U3NCKBAHMS KbM TUMA Ha eNleMeHTUTe
Ha cnucbka: TpsibBa ga MoraT Aa bbaaT cpaBHsiBaHU € == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose
@ Eq e k/1lacbT Ha Te3M TMMOBE, 32 KOUTO UMa onepauun == n /=
@ MOXEM [a CU MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a 'uHTepdelicn”
e Eq t Hapmuyame knacoso orpavuyeHne 3a Tuna t (class constraint)
@ MHOXECTBOTO OT BCUYKMN KJIACOBW OTrPaHNYEHUNs1 Hapniame KOHTEKCT
@ VHCTaHLMs Ha KJ1ac OT TUMOBE HapM4ame BCEKW TWM, 3a KOWTO ca
peasn3upaHu onepauunTe 3afafeHn B Kaca
@ nHCTaHuum Ha Eq ca:

e Bool, Char, Bcuukn H4uciosm Tunose (Int, Integer, Float, Double)
e crnucb4HUTe TUNoBe [t], 3a KOMTO t € MHCTaHuMsa Ha Eq
o KopTexHuTe Tunose (ti, ..., t,), 32 KONTO t; Ca UHCTaHUUK Ha Eq
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CraHmapTHn Knacose
HHKOI/I OT MO-4YECTO N3MNONA3BAHNTE KJ/IACOBE Ha Haskell:
(] Eq — TuUnoBe C PaBEHCTBO
=] F = = DA
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CraHmapTHU Knacose

Hsikon oT no-yecto usnonssanute knacose Ha Haskell:
e Eq — TUMOBe C paBeHCTBO
@ 0rd — Tunose c (nMHeiiHa) Hapenba
e onepauuute ==, /=, >=, <=, <, >

@ CneuwnanHaTa beHKLl.I/lﬂ compare, KOATO CpaBHsABa ABa €/IEMEHTa U

spbwa LT, GT nnn EQ B 3aBMCMMOCT OT pe3ynTaTa
o byHKuMUTe min n max
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CraHmapTHU Knacose

Hsikon oT no-yecto usnonssanute knacose Ha Haskell:
e Eq — TUMOBe C paBeHCTBO
@ 0rd — Tunose c (nMHeiiHa) Hapenba
e onepauuute ==, /=, >=, <=, <, >

@ CneuwnanHaTa beHKLl.I/lﬂ compare, KOATO CpaBHsABa ABa €/IEMEHTa U

spbwa LT, GT nnn EQ B 3aBMCMMOCT OT pe3ynTaTa
o byHKuMUTe min n max

@ Show — TWMOBE, YNNTO €NeMEHTUN MoraT Aa 6'bp,aT N3BEXAAHWN B HN3
o dyHkuunsi show a -> String
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CraHmapTHU Knacose

Hsikon oT no-yecto usnonssavmTe knacose Ha Haskell:
@ Eq — Tunose c paBeHCTBO
@ Ord — Tunose c (NMHeliHa) Hapeaba
e onepauuute ==, /=, >=, <=, <, >

@ CneuwnanHaTa beHKLI.I/Iﬂ compare, KOATO CpaBHsABa ABa €/IEMEHTa U

epbwa LT, GT wan EQ B 3aBNCMMOCT OT pe3yaTaTa
o byHKuMUTe min n max

@ Show — TuNoOBE, YNNTO €NEMEHTU MOraT Aa 6'bp,aT n3BeXXgaHM B HN3
o dyHkuunsi show a -> String

@ Read — TUNOBE, YNUTO €NEMEHTN MOraT Aa bbaaT BbBEXAaHN OT HU3
e yHKkumsi read :: String -> a
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CraHmapTHU Knacose

Hskon oT no-yecto nanonssaHuTe knacoee Ha Haskell:

@ Eq — Tunose c paBeHCTBO

@ Ord — Tunose c (NMHeliHa) Hapeaba
e onepauuute ==, /=, >=, <=, <, >
e creuuanHaTa PyHKUMs compare, KOSTO CPaBHSIBA [Ba €/1eMEHTA 1

epbwa LT, GT wan EQ B 3aBNCMMOCT OT pe3yaTaTa

o byHKuMUTe min n max

@ Show — TUMNOBE, YNNTO €IEMEHTM MOoraT a bbAaT U3BEXAaHU B HU3
o (yHkumsi show :: a -> String

@ Read — TUNOBE, YMUTO €IEMEHTM MOraT Aa 6bAaT BLBEXAAHM OT HU3
e yHKkumsi read :: String -> a

Num — 4yucnosu TUNOBE

Integral — ueno4mcieHn Tunose

Floating — Tunose c nnagauwja 3aneras
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CraHmapTHU Knacose

Hskon oT no-yecto nanonssaHuTe knacoee Ha Haskell:

@ Eq — Tunose c paBeHCTBO
@ Ord — Tunose c (NMHeliHa) Hapeaba
e onepauuute ==, /=, >=, <=, <, >
e creuuanHaTa PyHKUMs compare, KOSTO CPaBHSIBA [Ba €/1eMEHTA 1
epbwa LT, GT wan EQ B 3aBNCMMOCT OT pe3yaTaTa
o byHKuMUTe min n max
@ Show — TUMNOBE, YNNTO €IEMEHTM MOoraT a bbAaT U3BEXAaHU B HU3
o (yHkumsi show :: a -> String

Read — Tunose, YNNTO eNl€EMEHTI MOraT Aa 6baaT BbBEXAAHN OT HU3
e yHKkumsi read :: String -> a

@ Num — 4ucnosu Tunose
@ Integral — UeNO4YUCAEHN TUNOBE
@ Floating — Tunose C nniaBauwa 3aneras
@ uyucnata B Haskell ca nonumopdHn koHctanTu!
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OTgensite Ha cnncbun (list comprehension)

OTgensHeTo Ha cnucbuwn e yaobeH HaunH 3a gedbuHMpaHe Ha HOBU
CNUCBLM YPE3 U3MOJ3BAHE HA JALEHMN TaKMBa

o [ <uspaz> | <renepatop> {, <renepatop>} {, <ycnosue>} ]
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OTgensite Ha cnncbun (list comprehension)

OTgensHeTo Ha cnucbuwn e yaobeH HaunH 3a gedbuHMpaHe Ha HOBU
CNUCBLM YPE3 U3MOJ3BAHE HA JALEHMN TaKMBa

o [ <uspas> | <reHepatop> {, <renepatop>} {, <ycnosue>} ]
@ <reHepaTop> e OT Buga <obpasey> <- <uU3pas>, KbAETO
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OTgensite Ha cnncbun (list comprehension)

OTgensHeTo Ha cnucbuwn e yaobeH HaunH 3a gedbuHMpaHe Ha HOBU
CNUCBLM YPE3 U3MOJ3BAHE HA JALEHMN TaKMBa

o [ <uspaz> | <renepatop> {, <renepatop>} {, <ycnosue>} ]
@ <reHepaTop> e OT Buga <obpaseu> <- <n3pas>, KbAETO
@ <u3pas> e ot Tun cnucbk [al
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OTgensite Ha cnncbun (list comprehension)

OTpensHeTo Ha cnncbum e yaobeH HaumH 3a aedMHMpaHe Ha HOBM
CUCBUM Ype3 M3MoA3BaHe Ha AafeHN TaKuBa
o [ <uspaz> | <renepatop> {, <renepatop>} {, <ycnosue>} ]
@ <reHepaTop> e OT Buga <obpaseu> <- <n3pas>, KbAETO

@ <u3pas> e oT Tun cnucek [al
o <obpaseu>> nacBa Ha efleMeHTU OT TUN a
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OTgensite Ha cnncbun (list comprehension)

OTpensHeTo Ha cnncbum e yaobeH HaumH 3a aedMHMpaHe Ha HOBM
CUCBUM Ype3 M3MoA3BaHe Ha AafeHN TaKuBa
o [ <uspaz> | <renepatop> {, <renepatop>} {, <ycnosue>} ]
@ <reHepaTop> e OT Buga <obpaseu> <- <n3pas>, KbAETO

@ <u3pas> e oT Tun cnucek [al
o <obpaseu>> nacBa Ha efleMeHTU OT TUN a

@ <ycnoBMe> e NpousBoJieH U3pa3 oT Tun Bool
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OTgensite Ha cnncbun (list comprehension)

OTgensHeTo Ha cnucbuwn e yaobeH HaunH 3a gedbuHMpaHe Ha HOBU
cnncbuuUn 4pe3 N3noa3BaHeE Ha Aa[E€HU TaKUBa
o [ <uspa3> | <remepatop> {, <renepatop>} {, <ycnosue>} ]
@ <reHepaTop> e oT Buga <obpasey> <- <n3pas>, KbAETO

@ <u3pas> e oT Tun cnucek [al
e <obpaseu> nacBa Ha eJIEMEHTN OT Tun a

@ <ycJsioBme> e NpousBoaeH nspas oT Tnn Bool

@ 3a BCEKN OT e/IeMEHTUTE reHepupaH OT <reHepaTop>, KOUTO
YOOBNETBOPSIBAT BCUYKN <YC/IOBME>>, NpecMsaTa <M3pa3> U HaTpynea

pe3ynTaTnTe B CNNCHK
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[MpuMepn 3a oTAensiHE Ha CIUCHLY
e [2*x | x<-[1..58]] —7
] = - = QA



[Mpymepn 3a oTAeNsiHE HA CNUCHLM

o [2x*xx | x<-[1..5] ] — [2,4,6,8,10]

o & - = DA
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[Mpymepn 3a oTAeNsiHE HA CNUCHLM

e[2x*x | x<-1[1..5] ] — [2,4,6,8,10]
o [ x*2 | x <- [1..10], odd x] — 7

o & - = DA
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S Gl Oracnmwe w3
[Mpymepn 3a oTAeNsiHE HA CNUCHLM

o [2x*xx | x<-[1..5] ] — [2,4,6,8,10]

o [ x2 | x <- [1..10], odd x] — [1,9,25,49,81]

o & - = DA
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[Mpymepn 3a oTAeNsiHE HA CNUCHLM

e[2x*x | x<-1[1..5] ] — [2,4,6,8,10]
o [ x2 | x <- [1..10], odd x] — [1,9,25,49,81]
o [ fn | (_, fn, grade) <- students, grade >= 2 ]
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[Mpymepn 3a oTAeNsiHE HA CNUCHLM

[2*x | x<-1[1..5] 1] — [2,4,6,8,10]
[ x*2 | x <- [1..10], odd x] — [1,9,25,49,81]
[ fn | (_, fn, grade) <- students, grade >= 2 ]

[ x72 + y2 | (%, y) <- vectors, x >= 0, y >= 0]
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[Mpymepn 3a oTAeNsiHE HA CNUCHLM

[2#*x | x<-[1..5] 1 — [2,4,6,8,10]

[ x*2 | x <- [1..10], odd x] — [1,9,25,49,81]

[ fn | (_, fn, grade) <- students, grade >= 2 ]
[ x72 + y2 | (%, y) <- vectors, x >= 0, y >= 0]

AKO MMame noBeye OT eAuH reHepaTop, Ce reHepupaT BCUYKM
Bb3MOXHI KOMOUHaUnM oT enemMeHTn (AEKapTOBO NPOU3BEAEHNE)
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[Mpymepn 3a oTAeNsiHE HA CNUCHLM

[2#*x | x<-[1..5] 1 — [2,4,6,8,10]

[ x*2 | x <- [1..10], odd x] — [1,9,25,49,81]

[ fn | (_, fn, grade) <- students, grade >= 2 ]
[ x72 + y2 | (%, y) <- vectors, x >= 0, y >= 0]

AKO MMame noBeye OT eAuH reHepaTop, Ce reHepupaT BCUYKM
Bb3MOXHI KOMOUHaUnM oT enemMeHTn (AEKapTOBO NPOU3BEAEHNE)

[ x++2 ;:y I x <- ["green",”blue“] ’y <- ["sky","grass"]]
— 7
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[Mpymepn 3a oTAeNsiHE HA CNUCHLM

[2#*x | x<-[1..5] 1 — [2,4,6,8,10]

[ x*2 | x <- [1..10], odd x] — [1,9,25,49,81]

[ fn | (_, fn, grade) <- students, grade >= 2 ]
[ x72 + y2 | (%, y) <- vectors, x >= 0, y >= 0]

AKO MMame noBeye OT eAuH reHepaTop, Ce reHepupaT BCUYKM
Bb3MOXHI KOMOUHaUnM oT enemMeHTn (AEKapTOBO NPOU3BEAEHNE)

[ x++2 ;:y I x <- ["green",”blue“] ’y <- ["sky","grass"]]
— ["green sky",'"green grass","blue sky","blue grass"]
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[Mpymepn 3a oTAeNsiHE HA CNUCHLM

[2#*x | x<-[1..5] 1 — [2,4,6,8,10]

[ x*2 | x <- [1..10], odd x] — [1,9,25,49,81]

[ fn | (_, fn, grade) <- students, grade >= 2 ]
[ x72 + y2 | (%, y) <- vectors, x >= 0, y >= 0]

AKO MMame noBeye OT eAuH reHepaTop, Ce reHepupaT BCUYKM
Bb3MOXHI KOMOUHaUnM oT enemMeHTn (AEKapTOBO NPOU3BEAEHNE)

o [ x++’ 7:y | x <~ ["green","blue"]l,y <- ["sky","grass"]]
— ["green sky","green grass","blue sky","blue grass"]
o [ (x,y) | x<-1[1,2,3], y<- [5,6,7], x +y<=81—7
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[Mpymepn 3a oTAeNsiHE HA CNUCHLM

[2*x | x < [1..5] ] — [2,4,6,8,10]
[ x*2 | x <- [1..10], odd x] — [1,9,25,49,81]

[ fn | (_, fn, grade) <- students, grade >= 2 ]
[ x2 +y2 | (x, y) <- vectors, x >= 0, y >= 0]

AKO nMame noseve OT eAunH reHepaTop, Ce reHepupaT BCUYKM
Bb3MOXHU KOMBUHaLMM oT enemMeHTn (4eKapTOBO NPOU3BEAEHNE)

[ x++> 2:y | x <- ["green","blue"],y <- ["sky","grass"]]
— ["green sky","green grass","blue sky","blue grass"]
[ ,y) | x<-[1,2,3], y <- [6,6,7], x +y<=81]1—
[(1,5),(1,6),(1,7),(2,5),(2,6),(3,5)]
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[Mpymepn 3a oTAeNsiHE HA CNUCHLM

[2*x | x < [1..5] ] — [2,4,6,8,10]
[ x*2 | x <- [1..10], odd x] — [1,9,25,49,81]

[ fn | (_, fn, grade) <- students, grade >= 2 ]
[ x2 +y2 | (x, y) <- vectors, x >= 0, y >= 0]

AKO nMame noseve OT eAunH reHepaTop, Ce reHepupaT BCUYKM
Bb3MOXHU KOMBUHaLMM oT enemMeHTn (4eKapTOBO NPOU3BEAEHNE)

[ x++> 2:y | x <- ["green","blue"],y <- ["sky","grass"]]
— ["green sky","green grass","blue sky","blue grass"]
[ z,y) | x<-1[1,2,3], y<- [5,6,7], x +y<=81]1—
[(1,5,01,6),(1,7),(2,5),(2,6),(3,5)]

3apaya. [a ce reHepupat Bcuukm [utaroposu Tpoiiku B fajeH
MHTepBan.
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OTpsizBaHe Ha CnuCbLY
@ init ::
e init [1..5] — [1,2,3,4]

[a] -> [a] — cnucobka bes nocnegHus My enemeHT

o & - = DA
Tpudpon Tpucporos (PM-N 16/17) KopTexun n cnucsun



DyHKUMM HaA cnucbUN

OTpsizBaHe Ha cNUCbHLM

@ init :: [a] -> [a] — cnucbka be3 nocnenHUsi My enemeHT
e init [15] — [1;2,3:4]
@ last :: [a]l -> a — nocnefHus efeMeHT Ha CNuchbkKa

e last "Haskell" — 1
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DyHKUUN HaZ CNUCHLLUN

OTpsizBaHe Ha cNUCbHLM

@ init :: [a] -> [a] — cnucbka be3 nocnenHUsi My enemeHT
e init [15] — [1;2,3:4]
@ last :: [a]l -> a — nocnefHus efeMeHT Ha CNuchbkKa

e last "Haskell" — 1

@ take :: Int -> [a] -> [a]l — nbpBUTE N eNleMeHTa Ha CNUCHK
o take 4 "Hello, world!" — "Hell"
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DyHKUUN HaZ CNUCHLLUN

OTpsizBaHe Ha cNUCbHLM

@ init :: [a]l -> [a]l — cnucbka 6e3 nocnegHus My enemeHT
o init [1..5] — [1,2,3,4]

@ last :: [a] -> a — nocnegHusi enemMeHT Ha CNUCHbKa
o last "Haskell" — 1

@ take :: Int -> [a] -> [a]l — nbpBUTE N eNleMeHTa Ha CNUCHK
o take 4 "Hello, world!" — "Hell"

@ drop :: Int -> [a] -> [a] — cnucbka be3 nbpBUTE N enemeHTa

e drop 2 [1,3..10] — [5,7,9]
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DyHKUUN HaZ CNUCHLLUN

OTpsizBaHe Ha cNUCbHLM

@ init :: [a]l -> [a]l — cnucbka 6e3 nocnegHus My enemeHT
o init [1..5] — [1,2,3,4]

@ last :: [a]l -> a — nocnefHus efeMeHT Ha CNuchbkKa
o last "Haskell" — 1

@ take :: Int -> [a] -> [a]l — nbpBUTE N eNleMeHTa Ha CNUCHK
o take 4 "Hello, world!" — "Hell"

@ drop :: Int -> [a] -> [a] — cnucbka be3 nbpBUTE N enemeHTa
e drop 2 [1,3..10] — [5,7,9]

@ splitAt :: Int -> [a] -> ([al,[al)

o splitAt n 1 = (take n 1, drop n 1)
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Arpernpawy yHKLN

@ maximum :: Ord a => [a] -> a — MakcumasieH efleMeHT
@ minimum :: Ord a => [a] -> a — MUHMMAaNEH eNeMeHT

=} = 1PN G4
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Arpernpawy yHKLN

@ maximum :: Ord a => [a] -> a — MakcumasneH efemeHT
@ minimum :: Ord a => [a] -> a — MWUHUMANEH e/leMeHT
@ sum :: Num a => [a] -> a — cyma Ha CNWUCBK OT 4ucna
@ product :: Num a => [a] -> a — npousBeAeHMe Ha CAUCHK OT YKUCAA
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Arpernpawy yHKLN

@ maximum :: Ord a => [a] -> a — mMakcumaneH enemeHT

@ minimum :: Ord a => [a] -> a — MUHWMaNeH enemeHT

@ sum :: Num a => [a] -> a — cyma Ha CNWUCBK OT 4ucna

@ product :: Num a => [a] -> a — npousBeAeHMe Ha CAUCHK OT YKUCAA
@ and :: [Bool] -> Bool — KOHIOHKLMS Ha Bynesu CTOHOCTU

@ or :: [Bool] -> Bool — An3IOHKUWUS Ha DyneBu CTORHOCTU
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Arpernpawy yHKLN

@ maximum :: Ord a => [a] -> a — MakcumasneH efemeHT

@ minimum :: Ord a => [a] -> a — MUHUMaseH enemMeHT

@ sum :: Num a => [a] -> a — cyma Ha CNWUCBK OT 4ucna

@ product :: Num a => [a] -> a — npousBeAeHMe Ha CAUCHK OT YKUCAA
@ and :: [Bool] -> Bool — KOHIOHKLMS Ha Bynesu CTOHOCTU

@ or :: [Bool] -> Bool — An3IOHKUWUS Ha DyneBu CTORHOCTU

@ concat :: [[al] -> [a] — koHKaTeHaUUsA Ha CMIUCBHK OT CNNCHLM
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Arpernpawy yHKLN

@ maximum :: Ord a => [a] -> a — MakcumasneH efemeHT

@ minimum :: Ord a => [a] -> a — MUHUMaseH enemMeHT

@ sum :: Num a => [a] -> a — cyma Ha CNWUCBK OT 4ucna

@ product :: Num a => [a] -> a — npousBeAeHMe Ha CAUCHK OT YKUCAA
@ and :: [Bool] -> Bool — KOHIOHKLMS Ha Bynesu CTOHOCTU

@ or :: [Bool] -> Bool — An3IOHKUWUS Ha DyneBu CTORHOCTU

@ concat :: [[al] -> [a] — koHKaTeHaUUsA Ha CMIUCBHK OT CNNCHLM

@ [lpumepn:
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Arpernpawy yHKLN

@ maximum :: Ord a => [a] -> a — MakcumasneH efemeHT
@ minimum :: Ord a => [a] -> a — MUHUMaseH enemMeHT
@ sum :: Num a => [a] -> a — cyma Ha CNWUCBK OT 4ucna
@ product :: Num a => [a] -> a — npousBeAeHMe Ha CAUCHK OT YKUCAA
@ and :: [Bool] -> Bool — KOHIOHKLUS Ha DyneBu CTOWHOCTU
@ or :: [Bool] -> Bool — An3IOHKUWUS Ha DyneBu CTORHOCTU
@ concat :: [[al] -> [a] — koHKaTeHaUUsA Ha CMIUCBHK OT CNNCHLM
@ [lpumepn:
o [(sum 1, product 1)| 1 <- 11, maximum 1 == 2*minimum 1]
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Arpernpawy yHKLN

@ maximum :: Ord a => [a] -> a — MakcumasneH efemeHT

@ minimum :: Ord a => [a] -> a — MWUHUMANEH e/leMeHT

@ sum :: Num a => [a] -> a — cyma Ha CNWUCBK OT 4ucna

@ product :: Num a => [a] -> a — npousBeAeHMe Ha CAUCHK OT YKUCAA

@ and :: [Bool] -> Bool — KOHIOHKLUS Ha DyneBu CTOWHOCTU

@ or :: [Bool] -> Bool — An3IOHKUWUS Ha DyneBu CTORHOCTU

@ concat :: [[al] -> [a] — koHKaTeHaUUsA Ha CMIUCBHK OT CNNCHLM

@ [lpumepn:
o [(sum 1, product 1)| 1 <- 11, maximum 1 == 2*minimum 1]
oand [ or [ mod x k == 0 | x <- row] | row <- matrix]
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A-PyHKUMN
o \{ <napametvp> }* -> <TAno>
=] F = = DA
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A-PyHKUMN
o \{ <napametvp> }* -> <TAno>
@ \ <napameTbpi> ...<MnapameTbp,> -> <TAN0>
o = = = Qe



T G T
A-DYHKLUY

o \{ <napametvp> }* -> <TAno>
@ \ <napameTbpi> ...<MnapameTbp,> -> <TAN0>

@ aHOHMMHA byHKUMS C N napameTbpa
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

A-DyHKLM M
o \{ <napametvp> }* -> <TAno>
@ \ <napameTbpi> ...<MnapameTbp,> -> <TAN0>
@ aHOHMMHA (PYHKUMSI C N MapameTbpa
@ Bcekn <mapameTbp;> BCbLHOCT e obpasel
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

A-DyHKLM M
o \{ <napametvp> }* -> <TAno>
@ \ <napameTbpi> ...<MnapameTbp,> -> <TAN0>
@ aHOHMMHA (PYHKUMSI C N MapameTbpa
@ BCeKM <napaMeTbp;> BCBHLYHOCT € 06pa3eL|,
@ napameTpuTe ca BUAMMU CaMO B PaMKUTe Ha <Ts10>
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T G T
A-DYHKLUY

\{ <napametnp> }* -> <Tano>

\ <napameTbpi> ...<napameTbp,> -> <TAN0>
aHOHUMHa PyHKLMS C N napaMeTbpa

BCEKM <MapameTbp;> BCbLIHOCT e obpasel

napameTpuTe ca BUAUMW CaMO B PaMKUTe Ha <Ts10>
Mpumepu:
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T G T
A-DYHKLUY

\{ <napametnp> }* -> <Tano>

\ <napameTbpi> ...<napameTbp,> -> <TAN0>
aHOHUMHa PyHKLMS C N napaMeTbpa

BCEKM <MapameTbp;> BCbLIHOCT e obpasel

napameTpuTe ca BUAUMW CaMO B PaMKUTe Ha <Ts10>
Mpumepu:
e id = \x -> x
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T G T
A-DYHKLUY

\{ <napametnp> }* -> <Tano>

\ <napameTbpi> ...<napameTbp,> -> <TAN0>
aHOHUMHa PyHKLMS C N napaMeTbpa

BCEKM <MapameTbp;> BCbLIHOCT e obpasel

napamMeTpuTe Ca BugnmMmn Camo B PaMKUTE Ha <TAn0>
Mpumepu:

e id = \x -> x

e const = \x y -> x
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T G T
A-DYHKLUY

\{ <napametnp> }* -> <Tano>
\ <napameTbpi> ...<napameTbp,> -> <TAN0>
aHOHUMHa PyHKLMS C N napaMeTbpa
BCEKM <MapameTbp;> BCbLIHOCT e obpasel
napameTpuTe ca BUAMMM CaMO B paMKnTe Ha <Tan0>
Mpumepu:

e id = \x -> x

e const = \x y -> x
o (\x >2x*xx+1) 3—7
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T G T
A-DYHKLUY

\{ <napametnp> }* -> <Tano>

\ <napameTbpi> ...<napameTbp,> -> <TAN0>
aHOHUMHa PyHKLMS C N napaMeTbpa

BCEKM <MapameTbp;> BCbLIHOCT e obpasel
napamMeTpuTe ca BUANMU CaMO B paMKuUTe Ha <Tsano>
Mpumepu:

id = \x -> x

const = \x y -> x

(\x ->2*x+1) 3—7
(\x 1 ->1++ [x]) 4 [1..3] — [1,2,3,4]
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T G T
A-DYHKLUY

\{ <napametnp> }* -> <Tano>

\ <napameTbpi> ...<napameTbp,> -> <TAN0>
aHOHUMHa PyHKLMS C N napaMeTbpa

BCEKM <MapameTbp;> BCbLIHOCT e obpasel

napamMeTpuTe ca BUAUMU CaMO B paMKuTe Ha <Ts10>
Mpumepu:

id = \x -> x

const = \x y -> x

\x >2*xx+1) 3—7

(\x1 ->1++ [x]) 4 [1..3] — [1,2,3,4]

A\ (x,y) ->x"2 +7y) (3,6) — 14
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T G T
A-DYHKLUY

\{ <napametnp> }* -> <Tano>

\ <napameTbpi> ...<napameTbp,> -> <TAN0>
aHOHUMHa PyHKLMS C N napaMeTbpa

BCEKM <MapameTbp;> BCbLIHOCT e obpasel

napamMeTpuTe ca BUAUMU CaMO B paMKuTe Ha <Ts10>
Mpumepu:

id = \x -> x

const = \x y -> x

\x >2*xx+1) 3—7

(\x1 ->1++ [x]) 4 [1..3] — [1,2,3,4]

A\ (x,y) ->x"2 +7y) (3,6) — 14

(\f x ->f (f x)) (¥x3) 4 — 36

Tpudpon Tpudporos (PrM-N 16/17) KopTexun n cnucsun 15—-22 pekemepu 2016 r. 22 /33



T G T
A-DYHKLUY

\{ <napametnp> }* -> <Tano>

\ <napameTbpi> ...<napamerbp,> -> <TAN0>
aHOHMMHA PyHKUMA C N NapaMeTbpa

BCekM <MapameTbp;> BCHLIHOCT e obpasey

napameTpuTe ca BUAWMM CaMO B paMKuUTe Ha <Tsn0>
Mpumepu:
id = \x -> x
const = \x y -> x
(\x >2*xx+1) 3—7
(\x1->1++ [x]) 4 [1..3] — [1,2,3,4]
A\ (x,y) ->x"2 +7y) (3,6) — 14
o \f x > f (£ x)) (¥x3) 4 — 36
@ OTCMYAHETO Ha onepauun MOXe fa ce U3pasu Ype3 A-pyHKLMu:

Tpudpon Tpucporos (PM-N 16/17) KopTexun n cnucsun 15—-22 pekemepu 2016 r. 22 /33



T G T
A-DYHKLUY

\{ <napametnp> }* -> <Tano>
\ <napameTbpi> ...<napamerbp,> -> <TAN0>
aHOHMMHa PyHKLMA C N napamMeTbpa
BCeKM <napamMeTbp;> BCbLLIHOCT e obpasel
napameTpuTe Ca BUAMMU CaMO B paMKUTe Ha <Tsn0>
Mpumepu:
id = \x -> x
const = \x y -> x
\x >2*x+1) 3—7
(\x 1 ->1++ [x]) 4 [1..3] — [1,2,3,4]
A\ (x,y) ->x"2 +7y) (3,6) — 14
o (\f x ->f (f x)) (x3) 4 — 36
@ OTCMYAHETO Ha onepauun MOXe fa ce U3pasu Ype3 A-pyHKLMu:
o (<onepauus> <uspas>) = \x -> x <onepauusi> <uspas>
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T G T
A-DYHKLUY

\{ <napametnp> }* -> <Tano>

\ <napameTbpi> ...<napamerbp,> -> <TAN0>
aHOHMMHA PyHKUMA C N NapaMeTbpa

BCekM <MapameTbp;> BCHLIHOCT e obpasey

napaMmeTpuTe ca BUAMMU CaMO B paMKuUTe Ha <Ta10>
Mpumepu:
id = \x -> x
const = \x y -> x
\x >2*x+1) 3—7
A\x 1 ->1++ [x]) 4 [1..3] — [1,2,3,4]
A\ (x,y) ->x"2 +7y) (3,6) — 14
o (\f x ->f (f x)) (x3) 4 — 36
@ OTCMYAHETO Ha onepauun MOXe fa ce U3pasu Ype3 A-pyHKLMu:
o (<onepauma> <unspas>) = \x -> x <onepauus> <uspas>
o (<mn3paz> <onepauus>) = \x -> <uspas> <onepauns> x
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CeoiicTBa Ha A-pyHKLMUTE
° \X1 X2 ... Xp -> <TN0>
— \x3 > \x ->...\x, -> <T700>
(=] = = = QA



CeoiicTBa Ha A-pyHKLMUTE

\X1 X2 ... Xp -> <TN0>

= \x1 -> \ x0 ->...\x, -> <Ta10>
f x = <tano>
<— f = \x -> <Tan0>

o & - = DA
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeoiicTBa Ha A\-dbyHKUMUTE

° \X1 X2 ... Xp => <Ts110>

= \x1 -> \ x0 ->...\x, -> <Ta10>
° f x = <tano>

<~ f = \x -> <TaAn0>
° f xy=<tano>

< f x =\y -> <tano>

<— f =\xy -><Ta00>
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeoiicTBa Ha A\-dbyHKUMUTE

° \X{ X2 ... Xp => <TA10>
= \x1 -> \ x0 ->...\x, -> <Ta10>
° f x = <Tano>
<— f = \x -> <Tan0>
° f xy=<tano>
< f x =\y -> <tano>
<— f =\xy -><Ta00>
° f x1...xp = <T9n00>
<— fx1...Xp—1 = \X, -> <T50>
< ...
<— f =\x...x, -> <tan0>
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeoiicTBa Ha A\-dbyHKUMUTE

° \X{ X2 ... Xp => <TA10>
= \x1 -> \ xo ->...\x, -> <Ta00>
° f x = <Tano>
<— f = \x -> <Tan0>
° f xy=<tano>
< f x =\y -> <tano>
<— f =\xy -><Ta00>
° f x1...xp = <T9n00>
<— fx1...Xp—1 = \X, -> <T50>
<— f =\x...x, -> <tan0>
° \xy ->fxy
<— \x > f x
<~ f
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Tpancdopmauus (map)
emap :: (a -> b) -> [a]

-> [b]

o & - = DA
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Tpancdopmauus (map)
@ map ::

(a -> b) -> [a] -> [b]
emap f 1 =[f x| x<-11]

o & - = DA
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Tpancdopmauus (map)

emap :: (a -> b) -> [a] -> [b]
emap f 1 = [ fx | x<-11]
emap _ [1 =[]

@ map f (x:xs) = f x : map f xs

[m] = = =
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun
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®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map f 1 =[f x| x<-1]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepu:
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®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map f 1 =[f x| x<-1]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepu:
e map (°2) [1,2,3] — 7

Tpudon Tpucporos (PM-N 16/17) KopTexun n cnucsun 15-22 pekemepu 2016 r. 24 / 33



®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map f 1 =[f x| x<-1]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepu:
e map (°2) [1,2,3] — [1,4,9]
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®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map f 1 =[f x| x<-1]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepu:
e map (°2) [1,2,3] — [1,4,9]
e map (!''1) [[1,2,3],[4,5,6],[7,8,9]1] — 7
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®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map £f1=1[fx]|x<-1]1]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepu:
e map (°2) [1,2,3] — [1,4,9]
] ma.p (!!1) [[1,2,3],[4,5,6],[7:8,9]] — [2:5’8]
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®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map £f1=1[fx]|x<-1]1]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepu:
e map (~2) [1,2,3] — [1,4,9]
e map (!'1) [[1,2,3],[4,5,6],[7,8,911] — [2,5,8]
e map sum [[1,2,3],[4,5,6],[7,8,9]1] — 7
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®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map £f1=1[fx]|x<-1]1]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepu:
e map (~2) [1,2,3] — [1,4,9]
e map (!'1) [[1,2,3],[4,5,6],[7,8,911] — [2,5,8]
e map sum [[1,2,3],[4,5,6],[7,8,9]1] — [6,15,24]
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®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map £f1=1[fx]|x<-1]1]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepu:

map (~2) [1,2,3] — [1,4,9]

ma-P ('Il) [[1,2:3],[4,5:6],[7:8,9]] — [2:5,8]
map sum [[1,2,3],[4,5,6],[7,8,9]1] — [6,15,24]
map (na ||_+_+) ["cat","dog","pig"] s ?
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®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map f 1 =[f x| x<-1]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepu:

map (~2) [1,2,3] — [1,4,9]

map (!'1) [[1,2,3],[4,5,6],[7,8,911] — [2,5,8]
map sum [[1,2,3],[4,5,6],[7,8,91] — [6,15,24]
map ("a "++) ["cat","dog",'"pig"] —

n n

["a cat","a dog","a pig"]
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®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map £f1=1[fx | x<-11]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepn:

map (~2) [1,2,3] — [1,4,9]

map (!'1) [[1,2,3],[4,5,6],[7,8,91] — [2,5,8]
map sum [[1,2,3],[4,5,6],[7,8,9]1] — [6,15,24]
map ("a "++) ["cat","dog",'"pig"] —

["a cat","a dog","a pig"]

e map (\f -> f 2) [("2),(1+),(*x3)] — 7
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®ywKumn o7 no-sucox pea
Tpancdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map £f1=1[fx | x<-11]
map _ [1 = []

map f (x:xs) = f x : map f xs

Mpumepn:

map (~2) [1,2,3] — [1,4,9]

map (!'1) [[1,2,3],[4,5,6],[7,8,91] — [2,5,8]
map sum [[1,2,3],[4,5,6],[7,8,9]1] — [6,15,24]
map ("a "++) ["cat","dog",'"pig"] —

["a cat","a dog","a pig"]

e map (\f -> f 2) [("2),(1+),(*¥3)] — [4,3,6]

Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun 15-22 pekemepu 2016 r. 24 / 33



®untpupare (filter)
o filter :: (a -> Bool) -> [a]

-> [a]

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun



-> [a]

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun

®untpupare (filter)
@ filter :: (a -> Bool) -> [al
o filter pl=[x | x<-1, px]



ByHLUIN O fl-UCK pea
®untpupane (filter)

e filter :: (a -> Bool) -> [a] -> [a]
o filter pl=[x | x<-1, px]

o filter _ [1 = []
filter p (x:xs)
| p x = x : rest
| otherwise = rest
where rest = filter p xs
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ByHLUIN O fl-UCK pea
®untpupane (filter)

e filter :: (a -> Bool) -> [a] -> [a]
o filter pl=[x | x<-1, px]
e filter _ [1 = []
filter p (x:xs)
| p x = x : rest
| otherwise = rest
where rest = filter p xs
o [lpumepn
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ByHLUIN O fl-UCK pea
®untpupane (filter)

e filter :: (a -> Bool) -> [a] -> [a]
o filter pl=[x | x<-1, px]
e filter _ [1 = []
filter p (x:xs)
| p x = x : rest
| otherwise = rest
where rest = filter p xs
o [lpumepn

e filter odd [1..5] — 7
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ByHLUIN O fl-UCK pea
®untpupane (filter)

e filter :: (a -> Bool) -> [a] -> [a]
o filter pl=[x | x<-1, px]
e filter _ [1 = []
filter p (x:xs)
| p x = x : rest
| otherwise = rest
where rest = filter p xs
o [lpumepn

e filter odd [1..5] — [1,3,5]
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ByHLUIN O fl-UCK pea
®untpupane (filter)

e filter :: (a -> Bool) -> [a] -> [a]
o filter pl=[x | x<-1, px]
e filter _ [1 = []
filter p (x:xs)
| p x = x : rest
| otherwise = rest
where rest = filter p xs
o [lpumepn

e filter odd [1..5] — [1,3,5]
o filter (\f -> f 2 > 3) [("2),(+1),(*¥3)] — 7
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ByHLUIN O fl-UCK pea
®untpupane (filter)

e filter :: (a -> Bool) -> [a] -> [a]
o filter pl=[x | x<-1, px]
e filter _ [1 = []
filter p (x:xs)
| p x = x : rest
| otherwise = rest
where rest = filter p xs
o [lpumepn

e filter odd [1..5] — [1,3,5]
o filter (\f -> £ 2 > 3) [("2),(+1),(*3)] — [("2),(*3)]
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ByHLUIN O fl-UCK pea
®untpupane (filter)

filter :: (a -> Bool) -> [a] -> [a]
filter pl=[x | x<-1, px]

filter _ [1 = []
filter p (x:xs)

| p x = x : rest

| otherwise = rest

where rest = filter p xs

o [lpumepn
e filter odd [1..5] — [1,3,5]
o filter (\f -> £ 2 > 3) [(2),(+1),(*x3)] — [(~2),(x3)]
e map (filter even) [[1,2,3],[4,5,6]1,[7,8,9]11] — 7
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ByHLUIN O fl-UCK pea
®untpupane (filter)

filter :: (a -> Bool) -> [a] -> [a]
filter pl=[x | x<-1, px]

filter _ [1 = []
filter p (x:xs)
| p x = x : rest

| otherwise = rest
where rest = filter p xs

o [lpumepn
o filter odd [1..5] — [1,3,5]
o filter (\f -> f 2 > 3) [(°2),(+1),(*3)] — [("2), (*3)]
o map (filter even) [I[1,2,3],[4,5,61,[7,8,911] —
[[2]1,[4,6],[8]]
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ByHLUIN O fl-UCK pea
®untpupane (filter)

e filter :: (a -> Bool) -> [a] -> [a]
@ filter pl=[x | x<-1, px]

o filter _ [] = []
filter p (x:xs)
| p x = x : rest
| otherwise = rest
where rest = filter p xs

o [lpumepn
e filter odd [1..5] — [1,3,5]
o filter (\f -> £ 2 > 3) [(°2),(+1),(*3)] — [(72),(*3)]
o map (filter even) [I[1,2,3],[4,5,61,[7,8,911] —
[[2],[4,6],[8]]
e map (\x -> map (\f -> filter f x) [(<0),(==0),(>0)]1)
({-2,1,01,[1,4,-11,[0,0,11] — 7
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ByHLUIN O fl-UCK pea
®untpupane (filter)

e filter :: (a -> Bool) -> [a] -> [a]
o filter pl=[x | x<-1, px]

o filter _ [] = []
filter p (x:xs)
| p x = x : rest
| otherwise = rest
where rest = filter p xs

o [lpumepn

o filter odd [1..5] — [1,3,5]

o filter (\f -> £ 2 > 3) [(2),(+1),(*3)] — [(~2),(*3)]

e map (filter even) [[1,2,3],[4,5,6],[7,8,9]1] —
[[2],[4,6],[8]1]

e map (\x -> map (\f -> filter f x) [(<0),(==0),(>0)]1)
[(-2,1,01,[1,4,-11,[0,0,11]1 —
(C[-2],[0],[11],(C-11,00,(1,411,C0,[0,0],[11]]

Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun 15—-22 pekemepu 2016 r. 25 /33



OTgpensiHe Ha cnucbum c map n filter
OTpensiHeTo Ha CNMCBUM € CMHTaKTMYHa 3axap 3a map u filter
o = = = Qe



CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

OtpensiHe Ha cnucbum c map un filter

OTpensiHeTO Ha CNUCHLUM € CUHTAKTMYHA 3axap 3a map u filter

@ [<wuspasz> | <obpaszey> <- <cnucbk>, <ycnoeme>]
—
map (\<obpazey> -> <uspas>)
(filter (\<obpazsey> -> <ycnosne>) <CNUCHK>)
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

OtpensiHe Ha cnucbum c map un filter

OTpensiHeTO Ha CNUCHLUM € CUHTAKTMYHA 3axap 3a map u filter

@ [<wuspasz> | <obpaszey> <- <cnucbk>, <ycnoeme>]

—
map (\<obpazey> -> <uspas>)
(filter (\<obpazsey> -> <ycnosne>) <CNUCHK>)

@ [<obpaszeu> | <obpasey> <- <cnucbLk>, <ycnosue;>,<ycnosues>]

—
filter (\<obpazeu> -> <ycnosue;>)
(filter (\<obpasey> -> <ycnosue;>) <CAUCHK>)
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

OtpensiHe Ha cnucbum c map un filter

OTpensiHeTO Ha CNUCHLUM € CUHTAKTMYHA 3axap 3a map u filter

[<uspas> | <obpazsey> <- <cnucbk>, <ycnosme>]
—
map (\<obpazey> -> <uspas>)

(filter (\<obpaseu> -> <ycnoeue>) <CNUCHK>)

[<obpaseu> | <obpaseu> <- <cnucwbk>, <ycnosue;>,<ycnosue;>]

—
filter (\<obpazey> -> <ycnosuey>)
(filter (\<obpasey> -> <ycnosue;>) <CNUCHK>)

[<u3paz> | <obpazeu; > <- <cnucbki>, <obpasely> <- <CNUCHbKy>]
—

concat (map (\<obpazeu;> ->
map (\ <obpaseup> -> <u3pas>) <CNUCHKy>)

<CNNCHK; >)
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[sicHo ceusane (foldr)
@ foldr :: (a ->b ->b) -> b -> [a]

->b

o & - = DA
Tpudpon Tpucporos (Pr-N 16/17) KopTexu n cnucsun



[sicHo ceusane (foldr)
@ foldr :: (a ->b ->b) -> b -> [a]
@ foldr op nv [x1, X2, .

. Xpl =
x1 ‘op¢ (xp ‘opf ... (xp ‘op¢ nv) ...)

->b

o & - = DA
Tpudpon Tpucporos (Pr-N 16/17) KopTexu n cnucsun



CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)

@ foldr _ nv [] = nv
foldr op nv (x:xs) = x ‘op¢ foldr op nv xs
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)
@ foldr _ nv [] = nv

foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)

@ foldr _ nv [] = nv
foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn
e sum = foldr (+) O
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)
@ foldr _ nv [] = nv

foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn
e sum = foldr (+) O
e product = foldr (*) 1
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)
@ foldr _ nv [] = nv

foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn
e sum = foldr (+) O
e product = foldr (%) 1
e concat = foldr (++) []
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)

@ foldr _ nv [] = nv
foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn
e sum = foldr (+) O
e product = foldr (*) 1
e concat = foldr (++) []
e and = foldr (&&) True
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)

@ foldr _ nv [] = nv
foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn

e sum = foldr (+) O
product = foldr (*) 1
concat = foldr (++) []
and = foldr (&&) True
or = foldr (||) False
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)

@ foldr _ nv [] = nv
foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn
e sum = foldr (+) O
product = foldr (*) 1
concat = foldr (++) []
and = foldr (&&) True
or = foldr (||) False
map f = foldr (\x r -> f x : r) []
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)

@ foldr _ nv [] = nv
foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn
e sum = foldr (+) O
product = foldr (*) 1
concat = foldr (++) []
and = foldr (&&) True
or = foldr (||) False
map f = foldr (\x -> (f x:)) [
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)

@ foldr _ nv [] = nv
foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn
e sum = foldr (+) O
product = foldr (*) 1
concat = foldr (++) []
and = foldr (&&) True
or = foldr (||) False
map f = foldr (\x -> (f x:)) [
filter p = foldr (\x r -> if p x then x : r else r) []
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a ->b ->b) ->b -> [a] -> Db
@ foldr op nv [xy, x2, ..., Xp] =
x1 ‘op¢ (xo ‘op¢ ...(x, ‘op‘ nv) ...)

e foldr nv [] = nv

foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn

sum = foldr (+) O

product = foldr (*) 1

concat = foldr (++) []

and = foldr (&&) True

or = foldr (||) False

map f = foldr (\x -> (f x:)) []

filter p = foldr (\x r -> (if p x then (x:) else id) r)
[]
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

[sicHo ceuBare (foldr)

@ foldr :: (a -=>b ->b) ->b -> [a] -> Db

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (xp ‘op¢ ...(x, ‘op‘ nv) ...)

@ foldr _ nv [] = nv
foldr op nv (x:xs) = x ‘op¢ foldr op nv xs

o [lpumepn
e sum = foldr (+) O
product = foldr (*) 1
concat = foldr (++) []
and = foldr (&&) True
or = foldr (||) False
map f = foldr (\x -> (f x:)) [
filter p = foldr (\x -> if p x then (x:) else id) []
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JsBo ceuBane (foldl)
e foldl ::

(b ->a->b) ->b -> [a]

-> b

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) KopTexu n cnucsun



JsBo ceuBane (foldl)
e foldl ::

(b ->a ->b) ->b -> [a]
e foldl op nv [x1, xo,

-> b
. Xpl =
(...((av ‘op‘ x1) ‘op‘ x2) ...) ‘op‘ xp

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) KopTexu n cnucsun



By 0T 1o-BACOK P
JsBo ceuBane (foldl)

@ foldl :: (b ->a ->b) ->b ->[a] -> Db
@ foldl op nv [x1, x2, ..., X1 =
(...((av ‘op‘ x1) ‘op‘ x2) ...) ‘op‘ xp

@ foldl _ nv [] = nv
foldl op nv (x:xs) = foldl op (nv ‘op‘ x) xs
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By 0T 1o-BACOK P
JsBo ceuBane (foldl)

@ foldl :: (b ->a ->b) ->b -> [a] -> b
@ foldl op nv [x1, x2, ..., Xp] =

(...((av ‘op‘ x1) ‘op‘ x2) ...) ‘op‘ xp

@ foldl _ nv [] = nv
foldl op nv (x:xs) = foldl op (nv ‘op‘ x) xs

o [lpumep
o flipfxy=fyx
e reverse = foldl (flip (:)) [I
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CenBaHe Ha Henpa3Hn cnncbuy (foldrl u foldll)
e foldrl ::

(a -> a -> a) -> [a]

-> a

o & - = DA
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CenBaHe Ha Henpa3Hn cnncbuy (foldrl u foldll)
e foldrl ::
e foldrl op nv [x1, x2,

(a ->a->a) -> [a] -> a
. Xl =
X1 ‘Op‘ (X2 ¢

op‘ ... (Xp—1 ‘op‘ xp)

o)

o & - = DA
Tpudpon Tpucporos (Pr-N 16/17) KopTexun n cnucsun



CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a
@ foldrl op nv [x1, x2, ..., Xp] =

x1 ‘op¢ (xo ‘op¢ ...(xp—1 ‘op° Xn) ...)

e foldril [x] = x

foldrl op (x:xs) = x ‘op‘ foldrl op xs
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a

@ foldrl op nv [x1, x2, ..., Xp] =
x1 ‘op¢ (xo ‘op¢ ...(xp—1 ‘op° Xn) ...)

e foldril [x] = x

foldrl op (x:xs) = x ‘op‘ foldrl op xs

@ foldll :: (a -> a -> a) -> [a] -> a
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a
@ foldrl op nv [x1, x2, ..., Xp] =

x1 ‘op¢ (xo ‘op¢ ...(xp—1 ‘op° Xn) ...)

e foldrl _ [x] = x
foldrl op (x:xs) = x ‘op‘ foldrl op xs

@ foldll :: (a -> a -> a) -> [a] -> a

@ foldll op nv [x1, X2, ..., Xp] =
(...((xqg ‘op‘ x2) ...) ‘op‘ xp
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a
@ foldrl op nv [x1, x2, ..., Xp] =

x1 ‘op¢ (xo ‘op¢ ...(xp—1 ‘op° Xn) ...)

e foldril [x] = x

foldrl op (x:xs) = x ‘op‘ foldrl op xs

@ foldll :: (a -> a -> a) -> [a] -> a

@ foldll op nv [x1, X2, ..., Xp] =
(...((xqg ‘op‘ x2) ...) ‘op‘ xp
@ foldll op (x:xs) = foldl op x xs
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a
@ foldrl op nv [x1, x2, ..., Xp] =

x1 ‘op¢ (xo ‘op¢ ...(xp—1 ‘op° Xn) ...)

e foldril [x] = x

foldrl op (x:xs) = x ‘op‘ foldrl op xs

@ foldll :: (a -> a ->a) -> [a] -> a

@ foldll op nv [x1, X2, ..., Xp] =
(...((xqg ‘op‘ x2) ...) ‘op‘ xp

@ foldll op (x:xs) = foldl op x xs

o [lpumepn
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a

@ foldrl op nv [x1, x2, ..., Xp] =
x1 ‘op¢ (xo ‘op¢ ...(xp—1 ‘op° Xn) ...)

e foldril [x] = x

foldrl op (x:xs) = x ‘op‘ foldrl op xs

@ foldll :: (a -> a ->a) -> [a] -> a

@ foldll op nv [x1, X2, ..., Xp] =
(...((xqg ‘op‘ x2) ...) ‘op‘ xp

@ foldll op (x:xs) = foldl op x xs

o [lpumepn

o maximum = foldrl max
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a

@ foldrl op nv [x1, x2, ..., Xp] =
x1 ‘op¢ (xo ‘op¢ ...(xp—1 ‘op° Xn) ...)

e foldril [x] = x

foldrl op (x:xs) = x ‘op‘ foldrl op xs

@ foldll :: (a -> a ->a) -> [a] -> a

@ foldll op nv [x1, X2, ..., Xp] =
(...((xqg ‘op‘ x2) ...) ‘op‘ xp

@ foldll op (x:xs) = foldl op x xs

o [lpumepn

foldrl max
foldrl min

@ maximum

e minimum
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a

@ foldrl op nv [x1, x2, ..., Xp] =
x1 ‘op¢ (xo ‘op¢ ...(xp—1 ‘op° Xn) ...)

e foldril [x] = x

foldrl op (x:xs) = x ‘op‘ foldrl op xs

@ foldll :: (a -> a ->a) -> [a] -> a

@ foldll op nv [x1, X2, ..., Xp] =
(...((xqg ‘op‘ x2) ...) ‘op‘ xp

@ foldll op (x:xs) = foldl op x xs

o [lpumepn

foldrl max
o minimum foldrl min
e last = foldll (\_ r -> r)
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@ maximum



CKaHI/IpaHe Ha Cnnucobuwn (scanl, scanr)
scanr n scanl BpbLAT UCTOPUATA Ha nNpecMsiTaHeTo HA foldr m foldl
o = = = Qe



DyHKUMM HaA cnucbUN DyYHKLUUN OT MO-BUCOK pes,

CkaHupate Ha cnucbun (scanl, scanr)

scanr n scanl BpbLAT UCTOPUATA Ha nNpecMsiTaHeTo HA foldr m foldl

@ scanr :: (a -> b ->b) ->b -> [a] -> [b]
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CkaHupate Ha cnucbun (scanl, scanr)

scanr n scanl BpbLAT UCTOPUATA Ha nNpecMsiTaHeTo HA foldr m foldl
@ scanr :: (a ->b ->Db) ->b -> [a]l -> [b]

@ scanr op nv [x1, X2, ..., Xp] =
[x1 ‘op¢ (x2 ‘op¢ ...(x, ‘op¢ mv) ...),
xp ‘op¢ (...(x, ‘op® mv) ...),

Xp ‘op¢ nv,
nv]
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CkaHupate Ha cnucbun (scanl, scanr)

scanr n scanl BpbLAT UCTOPUATA Ha nNpecMsiTaHeTo HA foldr m foldl
@ scanr :: (a ->b ->Db) ->b -> [a]l -> [b]

@ scanr op nv [x1, X2, ..., Xp] =
[x1 ‘op¢ (x2 ‘op‘ ...(xp, ‘op¢ nv) ...),
xp ‘op¢ (...(x, ‘op® mv) ...),
Xp ‘op¢ nv,
nv]

@ scanl :: (b -> a ->b) -> Db -> [a] -> [b]
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CkaHupate Ha cnucbun (scanl, scanr)

scanr n scanl BpbLAT UCTOPUATA Ha nNpecMsiTaHeTo HA foldr m foldl
@ scanr :: (a ->b ->Db) ->b -> [a]l -> [b]

@ scanr op nv [x1, X2, ..., Xp] =
[x1 ‘op¢ (x2 ‘op¢ ...(x, ‘op¢ mv) ...),
xp ‘op¢ (...(x, ‘op® mv) ...),

Xp ‘op¢ nv,
nv]
@ scanl :: (b ->a ->b) ->b -> [a] -> [b]

@ scanl op nv [x1, X2, ..., Xp] =
[nv,
nv ‘op¢ xi,
(nv ‘op‘ x1) ‘op¢ x2,

(...((av ‘op‘ x1) ‘op‘ x2) ...) ‘op‘ X,]
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Cownsare Ha cnucbum (zip, zipWith)
e zip :: [a] -> [b] -> [(a,b)]
=] F = = DA



Cownsare Ha cnucbum (zip, zipWith)
e zip :: [a]l -> [b] -> [(a,b)]
e zip [x1, x2, ..

o) Xn] [yls Y2,
» (Xn, yn)l

ooyl — s ), (e, y2),

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun



CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a] -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xy ya)l
@ aKO eMHUAT CMUCHK € NO-KbC, CNMpa KOraTo CBbPLLMN TOi
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a] -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xy ya)l
@ aKO eMHUAT CMUCHK € NO-KbC, CNMpa KOraTo CBbPLLMN TOi

e unzip :: [(a,b)] -> ([al,[b])
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a] -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xy ya)l
@ aKO eMHUAT CMUCHK € NO-KbC, CNMpa KOraTo CBbPLLMN TOi

e unzip :: [(a,b)] -> ([al,[b])
@ pas3gens Cnucobk oT ABO|7|KV| Ha ABa CNUCBbKa C paBHa AbJIXKNHA
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a] -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xy ya)l
@ aKO €QUNHUNAT CNUCHBK € NO-KbC, CNMpa KOraTto CBbpLin TO|7|
e unzip :: [(a,b)] -> ([al,[b])
@ pas3gens Cnucobk oT ABO|7|KV| Ha ABa CNUCBbKa C paBHa AbJIXKNHA
o unzip [(x1,¥1), (x2,%), ..., Xyl — (Ix1, X2, ...y Xpl,
[y1, Y2, oy }/n])
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a] -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xy ya)l
@ aKO €QUNHUNAT CNUCHBK € NO-KbC, CNMpa KOraTto CBbpLin TO|7|
@ unzip :: [(a,b)] -> ([al,[bl)
@ pas3gens Cnucobk oT ABO|7|KV| Ha ABa CNUCBbKa C paBHa AbJIXKNHA
o unzip [(x1,¥1), (x2,%), ..., Xyl — (Ix1, X2, ...y Xpl,
[yl’ Yo, .o Yn])
@ zipWith :: (a -> b -> ¢) -> [a] -> [b] -> [c]
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a] -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xy ya)l
@ aKO €QUNHUNAT CNUCHBK € NO-KbC, CNMpa KOraTto CBbpLin T0|7|
e unzip :: [(a,b)] -> ([al,[b])
@ pas3gens Cnucobk oT ABOMKM Ha ABa CNUCBbKa C paBHa AbJIXKNHA
o unzip [(x1,¥1), (x2,%), ..., Xyl — (Ix1, X2, ...y Xpl,
[y1, Y2, oy }/n])
@ zipWith :: (a -> b -> ¢) -> [a] -> [b] -> [c]
e CblUMBA ABa CNUCHKA C AafeHa BUHapHa onepaLus
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a] -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xy ya)l
@ aKO €QUNHUNAT CNUCHBK € NO-KbC, CNMpa KOraTto CBbpLin TO|7|
e unzip :: [(a,b)] -> ([al,[b])
@ pas3gens Cnucobk oT ABOIZKM Ha ABa CNUCBbKa C paBHa AbJIXKNHA
o unzip [(x1,¥1), (x2,%), ..., Xyl — (Ix1, X2, ...y Xpl,
[yl’ Yo, .o Yn])
@ zipWith :: (a -> b -> ¢) -> [a] -> [b] -> [c]
e CblUMBA ABa CNUCHKA C AajeHa buHapHa onepauus
e zipWith op [x1, x0, ..., Xol [v1, Y2, --.s Yal — [x1 ‘op¢ w1,
Xz ‘0P Y2, ..., Xo ‘0P yn]
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a] -> [b] -> [(a,b)]
° Zip [Xlr X2 vens Xn] [}/1, Y25 --0s )’n] — [(Xlr }/1), (XZ, }’2),
o Xy ya)l
@ aKO €QUNHUNAT CNUCHBK € NO-KbC, CNMpa KOraTto CBbpLin TOI7I
@ unzip :: [(a,b)] -> ([al,[bl)
@ pas3gens Cnucobk oT ,ELBOI7IKVI Ha ABa CNUCBbKa C paBHa AbJIXKNHA
o unzip [(x1,y1), e,y2), ...y (Xnynd)l — ([x1, X2, ..., X,
[y1, Y2, oy }/n])
@ zipWith :: (a -> b -> ¢) -> [a] -> [b] -> [c]
@ CblUMBA ABa CNUCHKA C JadeHa buHapHa onepauuns
e zipWith op [x1, x0, ..., Xol [v1, Y2, --.s Yal — [x1 ‘op¢ w1,
X2 ‘Op‘ Y2, o5 Xn ‘OP‘ yn]
o [lpumepn

Tpudpon Tpucporos (Pr-N 16/17) KopTexun n cnucsun 15—-22 pekemepu 2016 r. 31/33



CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a]l -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xy ya)l
@ aKO €AMHUAT CAUCHK € NO-KbC, CANpPa KOraTo CBbPLLMN TOl
e unzip :: [(a,b)] -> ([al,[b])
@ pa3fAens CnucChbK OT ABOMKM Ha [1Ba CMMCHKA C paBHA Ab/DKMHA
o unzip [(x1,¥1), (x2,%), ..., Xyl — (Ix1, X2, ...y Xpl,
[y1, Yo, ..., }/n])
e zipWith :: (a -> b -> ¢) -> [a] -> [b] -> [c]
@ CblUMBA ABa CNUCHLKA C JajeHa buHapHa onepauus
e zipWith op [x1, x0, ..., Xol [v1, Y2, --.s Yal — [x1 ‘op¢ w1,
X2 ‘Op‘ Y2, o5 Xn ‘OP‘ yn]
o [lpumepn
e zip [1..3] [5..10] — [(1,5),(2,6),(3,7)]

Tpudpon Tpucporos (Pr-N 16/17) KopTexun n cnucsun 15—-22 pekemepu 2016 r. 31/33



CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a]l -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xy ya)l
@ aKO €AMHUAT CAUCHK € NO-KbC, CANpPa KOraTo CBbPLLMN TOl
e unzip :: [(a,b)] -> ([al,[b])
@ pa3fAens CnucChbK OT ABOMKM Ha [1Ba CMMCHKA C paBHA Ab/DKMHA
o unzip [(x1,¥1), (x2,%), ..., Xyl — (Ix1, X2, ...y Xpl,
[y1, Yo, ..., }/n])
e zipWith :: (a -> b -> ¢) -> [a] -> [b] -> [c]
@ CblUMBA ABa CNUCHLKA C JajeHa buHapHa onepauus
e zipWith op [x1, x0, ..., Xol [v1, Y2, --.s Yal — [x1 ‘op¢ w1,
X2 ‘Op‘ Y2, o5 Xn ‘OP‘ yn]
o [lpumepn
e zip [1..3] [5..10] — [(1,5),(2,6),(3,7)]
e zipWith (x) [1..3] [6..10] — [5,12,21]
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [a]l -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xy ya)l
@ aKO eMHUAT CMUCHK € NO-KbC, CNMpa KOraTo CBbPLLMN TOi
e unzip :: [(a,b)] -> ([al,[b])
© pa3fens CnuchbK OT ABOWKM Ha ABa CMUCHKA C PaBHA AbJXKUHA
o unzip [(x1,¥1), (x2,%), ..., Xyl — (Ix1, X2, ...y Xpl,
[y1, Yo, ..., }/n])
e zipWith :: (a -> b -> ¢) -> [a] -> [b] -> [c]
@ CblUMBA ABa CNUCHLKA C JajeHa buHapHa onepauus
e zipWith op [x1, x0, ..., Xol [v1, Y2, --.s Yal — [x1 ‘op¢ w1,
X2 ‘Op‘ Y2, o5 Xn ‘OP‘ yn]
o [lpumepn
e zip [1..3] [5..10] — [(1,5),(2,6),(3,7)]
e zipWith (x) [1..3] [6..10] — [5,12,21]
e zip = zipWith (,)
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

CowueaHe Ha cnucbuy (zip, zipWith)

e zip :: [al -> [b] -> [(a,b)]
o zip [x1, X2, s Xnd [y1s Y2, «oos Yol — [(x1, 1), (2, y2),
o Xny yadl
@ aKO eAMHUAT CMUCHK € NO-KbC, CNMPa KOraTo CBbPLUW TOM
@ unzip :: [(a,b)] -> ([al,[bl)
@ pasfenst CNUCHK OT [BOWMKMN Ha ABa CMUCHbKA C paBHA AbJKUHA
o unzip [(x1,¥1), (x2,%), ..., Xyl — (Ix1, X2, ...y Xpl,
Lvis Yo, -.vs Yal)
e zipWith :: (a -> b -> ¢) -> [a] -> [b] -> [c]
e CblUMBA ABa CNUCHKA C AajeHa buHapHa onepauus
e zipWith op [x1, x0, ..., Xol [v1, Y2, --.s Yal — [x1 ‘op¢ w1,
X2 ‘Op‘ Y2, o5 Xn ‘OP‘ yn]
o [lpumepn
e zip [1..3] [5..10] — [(1,5),(2,6),(3,7)]
e zipWith (x) [1..3] [5..10] — [5,12,21]
e zip = zipWith (,)
e unzip = foldr (\(x,y) (xs,ys) -> (x:xs,y:ys)) ([1,[1)
T



Pasbusanus Ha cnucbum
@ takeWhile :: (a -> Bool) -> [a] -> [a]
=] = = E 1PN G4



DyHKUMM HaA cnucbUN DyYHKLUUN OT MO-BUCOK pes,

PasbueaHus Ha cnucbun

@ takeWhile :: (a -> Bool) -> [a] -> [a]
o BPbLA MbPBUTE €EMEHTN Ha CANCHKA, 33 KOUTO € BAPHO YCNOBUETO
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbun

@ takeWhile :: (a -> Bool) -> [a] -> [a]
e BpbLUA MbPBUTE €/IEMEHTU Ha CMKCHKA, 32 KOUTO € BSPHO YC/IOBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbun

@ takeWhile :: (a -> Bool) -> [a] -> [a]
e BpbLUA MbPBUTE €/IEMEHTU Ha CMKCHKA, 32 KOUTO € BSPHO YC/IOBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []
e takeWhile (<0) [-3..3] — [-3,-2,-1]
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbun

@ takeWhile :: (a -> Bool) -> [a] -> [a]
e BpbLUA MbPBUTE €/IEMEHTU Ha CMKCHKA, 32 KOUTO € BSPHO YC/IOBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []
e takeWhile (<0) [-3..3] — [-3,-2,-1]

e dropWhile :: (a -> Bool) -> [a] -> [a]
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbuy

@ takeWhile :: (a -> Bool) -> [a] -> [a]
@ BpbLUa MbPBUTE E/IEMEHTN HA CMUCHKA, 32 KOUTO € BSPHO YC/IOBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []
o takeWhile (<0) [-3..3] — [-3,-2,-1]

@ dropWhile :: (a -> Bool) -> [a] -> [a]
o npemaxBa MbpBUTE €EMEHTN Ha CMUCHKA, 33 KOUTO € BAPHO YC/IOBMETO
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbuy

@ takeWhile :: (a -> Bool) -> [a] -> [a]
o BpbLUA MbPBUTE €IEMEHTU HA CMUCHKA, 33 KOUTO € BSIPHO YCJIOBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []
o takeWhile (<0) [-3..3] — [-3,-2,-1]

@ dropWhile :: (a -> Bool) -> [a] -> [a]
o npemaxBa NbpBUTE €IEMEHTU HA CMUCHKA, 32 KOUTO € BSIPHO YCJIOBUETO
e dropWhile (<0) [-3..3] — [0,1,2,3]
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbuy

@ takeWhile :: (a -> Bool) -> [a] -> [a]
@ BpbLUa MbPBUTE E/IEMEHTN HA CMUCHKA, 32 KOUTO € BSPHO YC/IOBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []
o takeWhile (<0) [-3..3] — [-3,-2,-1]

e dropWhile :: (a -> Bool) -> [a] -> [a]

@ rnpemaxBa NbpBUTE €JIEMEHTU HA CMUCHKA, 33 KOUTO € BSIPHO YC/IOBMETO
e dropWhile (<0) [-3..3] — [0,1,2,3]

@ span :: (a -> Bool) -> [a] -> ([a], [al)
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbuy

@ takeWhile :: (a -> Bool) -> [a] -> [a]
@ BpbLUa MbPBUTE E/IEMEHTN HA CMUCHKA, 32 KOUTO € BSPHO YC/IOBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []
o takeWhile (<0) [-3..3] — [-3,-2,-1]

e dropWhile :: (a -> Bool) -> [a] -> [a]

@ rnpemaxBa NbpBUTE €JIEMEHTU HA CMUCHKA, 33 KOUTO € BSIPHO YC/IOBMETO
e dropWhile (<0) [-3..3] — [0,1,2,3]

@ span :: (a -> Bool) -> [a] -> ([a], [al)
e span p 1 = (takeWhile p 1, dropWhile p 1)
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbuy

@ takeWhile :: (a -> Bool) -> [a] -> [a]
© BpbLUA MbPBUTE €JIEMEHTN HA CMNCHKA, 32 KOUTO € BSPHO YC/OBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []
o takeWhile (<0) [-3..3] — [-3,-2,-1]
@ dropWhile :: (a -> Bool) -> [a] -> [a]
e npemaxBa MbpPBUTE €JIEMEHTN HA CMUCHKA, 32 KOUTO € BSIPHO YC/IOBUETO
e dropWhile (<0) [-3..3] — [0,1,2,3]
@ span :: (a -> Bool) -> [a] -> ([a], [al)
e span p 1 = (takeWhile p 1, dropWhile p 1)
e span (<0) [-3..3] — ([-3,-2,-1]1,[0,1,2,3])
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbuy

@ takeWhile :: (a -> Bool) -> [a] -> [a]
@ BpbLUa MbPBUTE E/IEMEHTN HA CMUCHKA, 32 KOUTO € BSPHO YC/IOBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []
e takeWhile (<0) [-3..3] — [-3,-2,-1]

e dropWhile :: (a -> Bool) -> [a] -> [a]

o MpemaxBa MbpBUTE €/IEMEHTI Ha CMNCHKA, 32 KOUTO € BSPHO YC/IOBUETO
e dropWhile (<0) [-3..3] — [0,1,2,3]
@ span :: (a -> Bool) -> [a] -> ([a], [al)
e span p 1 = (takeWhile p 1, dropWhile p 1)
e span (<0) [-3..3] — ([-3,-2,-1],[0,1,2,3])
@ break :: (a -> Bool) -> [a] -> ([al,[al)
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbuy

@ takeWhile :: (a -> Bool) -> [a] -> [a]
e BpbLUA MbPBUTE €/IEMEHTU Ha CMKCHKA, 32 KOUTO € BSPHO YC/IOBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []
o takeWhile (<0) [-3..3] — [-3,-2,-1]
@ dropWhile :: (a -> Bool) -> [a] -> [a]
@ rnpemaxBa NbpBUTE €JIEMEHTU HA CMUCHKA, 33 KOUTO € BSIPHO YC/IOBMETO
e dropWhile (<0) [-3..3] — [0,1,2,3]
@ span :: (a -> Bool) -> [a] -> ([a], [al)
e span p 1 = (takeWhile p 1, dropWhile p 1)
@ sSpan (<0) [_3~-3] — ([_3,_2,_1];[011,2’3])
@ break :: (a -> Bool) -> [a] -> ([al,[al)
e break p 1 = (takeWhile q 1, dropWhile q 1)
where q x = not (p x)
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

PasbueaHus Ha cnucbuy

@ takeWhile :: (a -> Bool) -> [a] -> [a]

e BpbLUA MbPBUTE €/IEMEHTU Ha CMKCHKA, 32 KOUTO € BSPHO YC/IOBUETO
e takeWhile p = foldr (\x r -> if p x then x:r else []) []

e takeWhile (<0) [-3..3] — [-3,-2,-1]
e dropWhile :: (a -> Bool) -> [a] -> [a]

@ npemMaxBa NbpBUTE €J1IEMEHTN HA CNUCHKA, 3a KOUTO € BAPHO YC/IOBUETO

e dropWhile (<0) [-3..3] — [0,1,2,3]
@ span :: (a -> Bool) -> [a] -> ([a], [al)

e span p 1 = (takeWhile p 1, dropWhile p 1)

e span (<0) [-3..3] — ([-3,-2,-1]1,[0,1,2,3])
@ break :: (a -> Bool) -> [a] -> ([al,[al)

e break p 1 = (takeWhile q 1, dropWhile q 1)

where q x = not (p x)
e break (>0) [-3..3] — ([-3,-2,-1,0]1,[1,2,3])
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JNlornueckn keantopm (any, all)
@ any :: (a -> Bool) -> [a]

-> Bool

o & - = DA
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

JNoruyeckn kBaHTopu (any, all)

@ any :: (a -> Bool) -> [a] -> Bool
o NpoBepsiBa AaNN NPEANKaTHT € U3MbJHEH 33 HAKOW €N1eMEHT OT
crmcbKa

Tpudon Tpucporos (Pr-N 16/17) KopTexun n cnucsun 15—-22 pekemepu 2016 r. 33 /33



CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

JNoruyeckn kBaHTopu (any, all)

@ any :: (a -> Bool) -> [a] -> Bool
o NpoBepsiBa AaNN NPEANKaTHT € U3MbJHEH 33 HAKOW €N1eMEHT OT
crmcbKa

e any p 1 = or (map p 1)
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

JNoruyeckn kBaHTopu (any, all)

@ any :: (a -> Bool) -> [a] -> Bool
o NpoBepsiBa AaNN NPEANKaTHT € U3MbJHEH 33 HAKOW €N1eMEHT OT
crmcbKa

e any p 1 = or (map p 1)
e elem x = any (==x)
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

JNoruyeckn kBaHTopu (any, all)

@ any :: (a -> Bool) -> [a] -> Bool
o NpoBepsiBa AaNN NPEANKaTHT € U3MbJHEH 33 HAKOW €N1eMEHT OT
crmcbKa

e any p 1 = or (map p 1)
o elem x = any (==x)

@ all :: (a -> Bool) -> [a] -> Bool
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

JNoruyeckn kBaHTopu (any, all)

@ any :: (a -> Bool) -> [a] -> Bool
o NpoBepsiBa Aasu NPeANKaTbT € U3MbJHEH 33 HAKOW €NEeMEHT OT
cnncbKka
e any p 1 = or (map p 1)
o elem x = any (==x)

@ all :: (a -> Bool) -> [a] -> Bool
o MpoBepsiBa AaNN NPeANKATLT € U3MBJHEH 33 BCUYKMN eleMeHTH Ha
cnmcbka
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

JNoruyeckn kBaHTopu (any, all)

@ any :: (a -> Bool) -> [a] -> Bool
© MpoBepsiBa Aanu NPEeANKATHT € U3NBJHEH 32 HAKOW €NeMEeHT oT
CnucbKa
e any p 1 = or (map p 1)
o elem x = any (==x)
@ all :: (a -> Bool) -> [a] -> Bool
o MpoBepsiBa Jafu NPEeANKATLT € U3NBJHEH 33 BCUYKN €IEMEHTN Ha
CNUChKa
@all pl = and (map p 1)
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CACTUUTATEYL WG TISSTTEN  DyHKLMM OT Mo-BUCOK pes

JNoruyeckn kBaHTopu (any, all)

@ any :: (a -> Bool) -> [a] -> Bool
o NpoBepsiBa AaNN NPEANKaTHT € U3MbJHEH 33 HAKOW €N1eMEHT OT
crmcbKa

e any p 1 = or (map p 1)
o elem x = any (==x)
@ all :: (a -> Bool) -> [a] -> Bool
@ MpoBepsiBa Ja/iM MPEANKATHT € U3NbJHEH 33 BCUYKU €1EMEHTU Ha
cnucbka
@all pl = and (map p 1)
e sorted 1 = all (\(x,y) -> x <= y) (zip 1 (tail 1))
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