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Koptexu (tuples)

KopTexunTte ca HapefeHU N-TOPKW OT AaHHW OT NPOW3BOJIEH TuUM.
o [lpumepn: (1, 2), (3.5,’A?, False), (("square", (~2)), 1.0)
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Koptexu (tuples)

KopTexunTte ca HapefeHU N-TOPKW OT AaHHW OT NPOW3BOJIEH TuUM.
o [lpumepn: (1, 2), (3.5,’A?, False), (("square", (~2)), 1.0)
@ Tun kopTex oT n enemenTa: (ti, tp, ..., t,)

o CroiiHocTu: HapegeHn n-Topku oT Buga (X1, X2, ..., Xp), KbAETO X;
e oT TUN t;

MoseonsBaT “nakeTnpaHe" Ha HAKOAKO CTOMHOCTW B e€fHa

Onepauunn 3a HapeaeHn OBOKK:
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Koptexu (tuples)

KopTexunTte ca HapefeHU N-TOPKW OT AaHHW OT NPOW3BOJIEH TuUM.
o [lpumepn: (1, 2), (3.5,’A?, False), (("square", (~2)), 1.0)
@ Tun kopTex oT n enemenTa: (ti, tp, ..., t,)

o CroiiHocTu: HapegeHn n-Topku oT Buga (X1, X2, ..., Xp), KbAETO X;

e OT Tun t;
o [losBonsiBaT “nakeTupaHe" Ha HAKONKO CTOWHOCTU B eAHa
o Onepauun 3a HapeaeHn LBOWKK:
e (,) :: a ->Db -> (a,b) — KOHCTpyMpaHe Ha HapeaeHa ABOIiKa
e fst :: (a,b) -> a — nNbpBa KOMMNOHEHTA Ha HapeleHa ABOIiKa
e snd :: (a,b) -> b — BTOpa KOMMOHEHTA Ha HapeAeHa [Boiika
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[oTpebutenckn Tunose

o TunbT (String, Int) Moxe Aa o3HavaBa:
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[NoTpebutenckn Tunoee

@ TunbT (String, Int) mMoxe ga o3HayaBa:

o nme n ENH nHa yoeek
@ MPOAYKT C OMUCAHNE U KOJINHECTBO
e coHeT Ha Lllekcnnp n nopegHusT my Homep

@ YpobHo e ga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHAA UM
@ type <KOHCTpyKTOp> = <TuUN>

© KOHCTPYKTOpUTE Ca UAeHTUUKaTopu, 3anoysalyy ¢ rnasHa byksa
o [lpumepun:

e type Student = (String, Int, Double)
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[NoTpebutenckn Tunoee

@ TunbT (String, Int) mMoxe ga o3HayaBa:

o ume n EMH Ha vosek

© MPOAYKT C ONMCaHUE N KOJANYECTBO

o coHeT Ha Lllekcrinp n nopegHust my Homep
@ YpobHo e ga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHAA UM
@ type <KOHCTpyKTOp> = <TuUN>

© KOHCTPYKTOpUTE Ca UAeHTUUKaTopu, 3anoysalyy ¢ rnasHa byksa
o [lpumepun:

e type Student = (String, Int, Double)
e type Point = (Double, Double)
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[NoTpebutenckn Tunoee

@ TunbT (String, Int) mMoxe ga o3HayaBa:
o nme n ENH nHa yoeek
@ MPOAYKT C ONNCAHNE N KONN4YeCTBO
e coHeT Ha Lllekcnnp n nopegHusT my Homep

@ YpobHo e ga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHAA UM
@ type <KOHCTpyKTOp> = <TuUN>

@ KOHCTPYKTOpUTE ca uaeHTudmKaTopy, 3ano4saluy ¢ rnaeHa byksa
o [lpumepun:

e type Student = (String, Int, Double)
e type Point = (Double, Double)
e type Triangle = (Point, Point, Point)
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[NoTpebutenckn Tunoee

@ TwnsT (String, Int) mMoXe Aa o3Ha4aBa:

e nme n EMH Ha yosek

© MPOAYKT C OMUCAHWNE N KOJIMYECTBO

e coHeT Ha Lllekcnup n nopeaHnsT My Homep
@ VpobHo e fa vMeHyBame TWUMOBETE, 3a 4a O3HaYaBaMe CMUCHJIA UM
@ type <KOHCTpyKTOp> = <TuUN>

@ KOHCTPYKTOpWTe ca ufeHTUdnKaTopu, 3anoysaLly C rnaeHa bykea
o [lpumepun:

e type Student = (String, Int, Double)

e type Point = (Double, Double)

e type Triangle = (Point, Point, Point)

o type Translation = Point -> Point
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[NoTpebutenckn Tunoee

@ TwnsT (String, Int) mMoXe Aa o3Ha4aBa:

e nme n EMH Ha yosek

@ MpPOAYKT C OMUCaHNE 1 KOJNYECTBO

e coHeT Ha Lllekcnup n nopegHuaT My Homep
@ YpobHo e ga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHAA UM
@ type <KOHCTpyKTOp> = <TuUN>

@ KOHCTPYKTOpWTe ca ufeHTUdnKaTopu, 3anoysaLly C rnaeHa bykea
o [lpumepun:

e type Student = (String, Int, Double)

e type Point = (Double, Double)
e type Triangle = (Point, Point, Point)
o type Translation = Point -> Point
o type Vector = Point
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[NoTpebutenckn Tunoee

@ TwnsT (String, Int) mMoXe Aa o3Ha4aBa:

o ume n EMH Ha vosek

@ MPOAYKT C ONNCAHNE N KONN4YeCTBO

e coHeT Ha Lllekcnnp n nopegHusT my Homep
@ VnobHo e fa nMeHyBame TUMNOBETE, 33 Aa O3HaYaBaMe CMUCHAA UM
@ type <KOHCTpyKTOp> = <TuUN>

@ KOHCTPYKTOpPUTE Ca WAEHTMMKATOPK, 3aMo4YBaLLm C rnasHa bykea

o [lpumepun:
e type Student = (String, Int, Double)
e type Point = (Double, Double)
e type Triangle = (Point, Point, Point)
o type Translation = Point -> Point
o type Vector = Point
e addVectors :: Vector -> Vector -> Vector
e addVectors vl v2 = (fst vl + fst v2, snd vl + snd v2)

Tpudon Tpucporos (PrM-N 16/17) KopTexn n cnucsun 15—22 pekemepu 2016 r. 3/33



OcobeHocTun Ha KopTexuTe

e fst (1,2,3) — 7
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OcobeHocTun Ha KopTexuTe

o fst (1,2,3) — [pewkal
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e ((a,b),c) # (a,(b,c)) # (a,b,c)
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OcobeHocTn Ha KOpTEXNTE

o fst (1,2,3) — [pewkal
o fst u snd paboTaAT caMo Haj HapeaeHUW ABOWKM!

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

@ Hama cneymaneH TMn KOPTEX OT €4ANH €NEMEHT. . .
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((a,b),c) # (a,(b,c)) # (a,b,c)
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OcobeHocTn Ha KOpTEXNTE

fst (1,2,3) — [pewkal
o fst u snd paboTaAT caMo Haj HapeaeHUW ABOWKM!

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

Hsama cneymaneH TMn KOPTEX OT €4ANH €NEMEHT. . .

... HO uma Tun “npasen koptex' () c eguHcTBeH enemeHT ()

@ B Apyrn e3nun TakbB TN C€ Hapu4a unit
@ MN3MNO0N3Ba CE 3a O3HAa4YaBaHE Ha ZINNcCa Ha Mchopmau,vm
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Obpasum Ha KopTeXU

ObpaseL, Ha KOpTEX € KOHCTPyKuusi oT Buga (p1, P2, .-, Pn)-

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



Obpa3suy Ha KopTexu

Obpaszew Ha KOPTEX € KOHCTPYyKuust oT Buga (p1, po,

s Pn).
[MacBa Ha BCEKM KOPTEX OT TOYHO n eneMeHTa (X3, X2, ..., Xp), 32 KOUTO
obpaseubT p; nacBa Ha enNemMeHTa X;.
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Obpa3suy Ha KopTexu

Obpaszew Ha KOPTEX € KOHCTPYyKuust oT Buga (p1, po,

s Pn).
[MacBa Ha BCEKM KOPTEX OT TOYHO n eneMeHTa (X3, X2, ..., Xp), 32 KOUTO
obpaseubT p; nacBa Ha enNemMeHTa X;.

@ addVectors (x1, y1) (x2, y2) = (x1 + x2, y1 + y2)
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Obpa3suy Ha KopTexu

Obpaszew Ha KOPTEX € KOHCTPYyKuust oT Buga (p1, po,

s Pn).
[MacBa Ha BCEKM KOPTEX OT TOYHO n eneMeHTa (X3, X2, ..., Xp), 32 KOUTO
obpaseubT p; nacBa Ha enNemMeHTa X;.

@ addVectors (x1, y1) (x2, y2) = (x1 + x2, y1 + y2)
o fst (x,_) =x

e snd (_,y) =y
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Obpa3suy Ha KopTexu

Obpaszey Ha KOPTEX € KOHCTPYKUMs oT Buga (p1, P2, ---» Pn)-
MacBa Ha BCEKM KOPTEX OT TOYHO N enemeHTa (X1, X2, ..., Xp), 32 KONTO
obpaseubT p; nacBa Ha enNemMeHTa X;.

addVectors (x1, y1) (x2, y2) = (x1 + x2, yl + y2)
fst (x, ) = x

getFN :: Student -> Int

°

e snd (_,y) =y

°

@ getFN (_, fn, _) = fn
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Obpa3suy Ha KopTexu

Obpaszey Ha KOPTEX € KOHCTPYKUMs oT Buga (p1, P2, ---» Pn)-
[MTacBa Ha BCeKM KOPTEX OT TOYHO N enemeHTa (X1, X2, ..., Xp), 33 KOWTO
obpaseubT p; nacBa Ha enNemMeHTa X;.

@ addVectors (x1, y1) (x2, y2) = (x1 + x2, yl + y2)
fst (x, ) = x

snd (_,y) =y

getFN :: Student -> Int

getFN (_, fn, _) = fn

obpasuuTe Ha KOPTEXWU MOraT Aa ce U3non3saT 3a pa3rnobsisaHe” Ha
KOpTeXu npu gedunHuLms
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Obpa3suy Ha KopTexu

Obpaszey Ha KOPTEX € KOHCTPYKUMs oT Buga (p1, P2, ---» Pn)-
[MTacBa Ha BCeKM KOPTEX OT TOYHO N enemeHTa (X1, X2, ..., Xp), 33 KOWTO
obpaseubT p; nacBa Ha enNemMeHTa X;.

@ addVectors (x1, y1) (x2, y2) = (x1 + x2, yl + y2)
fst (x, ) = x

snd (_,y) =y

getFN :: Student -> Int

getFN (_, fn, _) = fn

obpasuuTe Ha KOPTEXWU MOraT Aa ce U3non3saT 3a pa3rnobsisaHe” Ha
KOpTeXu npu gedunHuLms

e (x,y) = (3.5, 7.8)
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Obpa3suy Ha KopTexu

Obpaszey Ha KOPTEX € KOHCTPYKUMs oT Buga (p1, P2, ---» Pn)-
[MTacBa Ha BCeKM KOPTEX OT TOYHO N enemeHTa (X1, X2, ..., Xp), 33 KOWTO
obpaseubT p; nacBa Ha enNemMeHTa X;.

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

snd (_,y) =y

getFN :: Student -> Int

getFN (_, fn, _) = fn

obpasuuTe Ha KOPTEXWU MOraT Aa ce U3non3saT 3a pa3rnobsisaHe” Ha
KOpTeXu npu gedunHuLms

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

@ HaMWpaHe Ha CTYAEHT C NO-BNCOKa OLEHKa

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

@ HaMWpaHe Ha CTYAEHT C NO-BNCOKa OLEHKa

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

@ amu ako umaxme 10 noneta?
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imeHyBaHn obpasum

@ HaMWpaHe Ha CTYAEHT C NO-BNCOKa 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 M3nonseame MMeHyBaHu obpasum
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imeHyBaHn obpasum

@ HaMWpaHe Ha CTYAEHT C NO-BNCOKa 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 M3nonseame MMeHyBaHu obpasum

@ <ume>0<obpaseu>

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



imeHyBaHn obpasum

@ HaMWpaHe Ha CTYAEHT C NO-BNCOKa 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 M3nonseame MMeHyBaHu obpasum

@ <ume>0<obpaseu>

betterStudent s1@(_, _, gradel) s20(_, _, grade2)
| gradel > grade2 = sl
| otherwise = 82
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Cnucbum AecbuHuuns n cunTakenc

Cnncbum

Hedunnymns
@ [lpasnusT cnucek [] e cnncbk ot Tun [al

@ Akoheenementor Tum amn t e cnucek ot Tun [a] 1o (h : t) e
cnucbk ot Tun [al
e h — rnaea Ha cnucobka
e t — omallka Ha CINCBKA
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Cnncbum

Hedunnymns
@ [lpasnusT cnucek [] e cnncbk ot Tun [al
@ Akoheenementor Tum amn t e cnucek ot Tun [a] 1o (h : t) e
cnncek ot Tun [al
@ h — rnaea Ha cnucbka
@ t — onawka Ha Cnucbka

@ CNUCHBKDBT € NOCNEAOBATENHOCT C NPON3BOJIHA ABbJIXKNHA OT €JIEMEHTN
OT €4HaKbB TuUn
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Cnncbum

Hedunnymns
@ [lpasnusT cnucek [] e cnncbk ot Tun [al

@ Akoheenementor Tum amn t e cnucek ot Tun [a] 1o (h : t) e
cnucbk ot Tun [al
e h — rnaea Ha cnucobka
e t — omallka Ha CINCBKA

@ CNUCHBKDBT € NOCNEAOBATENHOCT C NPON3BOJIHA ABbJIXKNHA OT €JIEMEHTN
OT €4HaKbB TuUn

@ (:) :: a -> [a] -> [a] e gsicHoacounaTneHa BuHapHa onepauus
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Cnncbum

Hedunnymns
@ [lpasnusT cnucek [] e cnncbk ot Tun [al

@ Akoheenementor Tun amt e cnucek ot Tun [a] To (h : t) e
cnncek ot Tun [al

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

@ CNUCHBKDBT € NOCNEAOBATENHOCT C NPON3BOJIHA ABbJIXKNHA OT €JIEMEHTN
OT €4HaKbB TuUn

@ (:) :: 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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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Cnncbum

Hedunnymns
@ [lpasnusT cnucek [] e cnncbk ot Tun [al

@ Akoheenementor Tum amn t e cnucek ot Tun [a] 1o (h : t) e
cnucbk ot Tun [al
e h — rnaea Ha cnucobka
e t — omallka Ha CINCBKA

@ CNUCHBKDBT € NOCNEAOBATENHOCT C NPON3BOJIHA ABbJIXKNHA OT €JIEMEHTN
OT €4HaKbB TuUn

@ (:) :: a -> [a] -> [a] e gsicHoacounaTneHa BuHapHa onepauus
@ (1:(2:(3:(4:[1)))) =1:2:3:4:[1 £ ((((1:2):3):4):[1)
e [a1, a2, ..., an] e no-ygobeH 3anuc 3a ar: (az:...(a,: [1)...)
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Cnncbum

Hedunnymns
@ [lpasnusT cnucek [] e cnncbk ot Tun [al

@ Akoheenementor Tum amn t e cnucek ot Tun [a] 1o (h : t) e
cnucbk ot Tun [al
e h — rnaea Ha cnucobka
e t — omallka Ha CINCBKA

@ CNUCBKBT € NOCNeAO0BaTENHOCT C MPON3BOJIHA Ab/DKUHA OT €/eMEHTH
OT elHaKBbB Tun

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

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

e [a1, a2, ..., an] e no-ygobeH 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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[Mpumepn

o [False] ::7
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[Mpumepn

@ [False] :: [Booll]
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[Mpumepn

o [False] :: [Booll
e ["Uam", 4.5] :: 7
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[Mpumepn

o [False] :: [Booll
e ["VBam", 4.5] :: L
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[Mpumepn
o [False] :: [Booll

e ["VBam", 4.5] :: L
o [1]:2 :: 7

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



[Mpumepn
o [False] :: [Booll

e ["VBam", 4.5] :: L
o [1]:2 :: L
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[Mpumepn

[False] :: [Bool]
["VBam", 4.5] :: L
[1]:2 :: L
([1,2],[3],[4,5,61] ::7?
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[Mpumepn

[False] :: [Bool]

["VBam", 4.5] :: L

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

[False] :: [Bool]

["VBam", 4.5] :: L

[1]:2 :: L
([1,2],[3],[4,5,6]] :: [[Int]]
([1,21,[3],[4,5,6]1) ::7
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Cnucbum AecbuHuuns n cunTakenc

[Mpumepn

[False] :: [Bool]

["VBag", 4.5] :: L

[1]:2 :: L

[([1,2],[3],[4,5,6]1] :: [[Int]]
([1,21,03]1,[4,5,6]1) :: ([Int], [Int], [Int])
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBag", 4.5] :: L

[1]:2 :: L

[([1,2],[3],[4,5,6]1] :: [[Int]]
([1,2],03],[4,5,6]) :: ([Int], [Int],[Int])
[(1,2),(3),(4,5,6)] :: 7
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBag", 4.5] :: L

[1]:2 :: L

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

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

[Mpumepn
@ [False] :: [Booll]
o ["Uam", 4.5] :: L
o [1]:2 :: L
e [[1,2],[3],[4,5,6]] :: [[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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(L ISSTVAN  [lechbnHnums n cuHTakeuc

[Mpumepn

[False] :: [Bool]

["VBag", 4.5] :: L

[1]:2 :: L

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

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

((1,2),(3),4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
(01 ::7
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBag", 4.5] :: L

[1]:2 :: L

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

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

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

[False] :: [Bool]

["VBag", 4.5] :: L

[1]:2 :: L

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

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

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

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

[False] :: [Bool]

["VBag", 4.5] :: L

[1]:2 :: L

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

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

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

(1:00 :: [[all

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



Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBag", 4.5] :: L

[1]:2 :: L

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

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

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

(0:01 :: [[al]l
[1]:[[1] :: ? &“T\V‘JC
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[Mpumepn
@ [False] :: [Booll]
o ["Uam", 4.5] :: L
o [1]:2 :: L
e [[1,2]1,[3],[4,5,6]1]1 :: [[Int]]
e ([1,2]1,[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 [[1] :: [[all
o [1:[1 :: [[all 7( \j
o [1]1:[[1] :: [[Int]] ,: .
o 120\3
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[Mpumepn

[False] :: [Bool]
["VBag", 4.5] :: L
[1]:2 :: L

(011 :: [[all

(J:00 :: [[al]
(11:[01]1 :: [[Int]]
[(J:017 :: 7

((1,2],[3]1,[4,5,61] ::
([1,2],[3],[4,5,6]) ::
[(1,2),(3),(4,5,6)] ::
((1,2),(3),(4,5,6)) ::

[[Int]]

([Int], [Int], [Int])

L
((Int,Int),Int,(Int,Int,Int))

AL
U\ : ‘LU T /U\}

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



Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBag", 4.5] :: L

[1]:2 :: L

[[1,2]1,[31,[4,5,6]]1 :: [[Int]]
([1,2],03],[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))
(011 :: [[all

(1:00 :: [[all

(11:[01] :: [[Int]]

(0:01] :: L
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[Mpumepn

[False] :: [Bool]
["VBag", 4.5] :: L
[1]:2 :: L

(011 :: [[al]

(J:00 :: [[al]
[(11:[01 :: [[Int]]
[1:011 :: L
([1,2,3],01] ::7?

((1,2],[3]1,[4,5,61] ::
([1,2],[3],[4,5,6]) ::
[(1,2),(3),(4,5,6)] ::
((1,2),(3),(4,5,6)) ::

[[Int]]

([Int], [Int], [Int])

L
((Int,Int),Int,(Int,Int,Int))

EL2UY a=[Tnt)

[q'ﬂﬁ'iting\
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBag", 4.5] :: L

[1]:2 :: L

[[1,2]1,[31,[4,5,6]]1 :: [[Int]]
([1,2],03],[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))
(011 :: [[all

(1:00 :: [[all

(11:[01] :: [[Int]]

(0:01] :: L

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

[False] :: [Bool]

["VBam", 4.5] :: L

[1]1:2 :: L

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

([1,2],03],[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))

(07 :: [fal] T 1)
0:00 :: [lal] {’\/Zﬂ Tn

[13:1017 :: [[Int]] gﬂ )

(1:011 :: L
[([1,2,3],01] :: [[Int]] R}
(01,2,31,C0011] :: 7

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



[Mpumepn
@ [False] :: [Booll]
e ["VBam", 4.5] :: L
o [1]:2 :: L
e [[1,2],[3],[4,5,6]] :: [[Int]]
e ([1,2],[3]1,[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 [[1] :: [[all
o [1:[1 :: [[all
o [1]1:[[1] :: [[Int]]
o [1:[1] :: L
e [[1,2,3],[11 :: [[Int]]
e [[1,2,3],[[11] :: L
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBau", 4.5] :: L

[1]:2 :: L

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

([1,2],03],[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))
(011 :: [[all

(1:00 :: [[all

(11:[01] :: [[Int]]

(0:01] :: L

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

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

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

[False] :: [Bool]

["VBau", 4.5] :: L

[1]:2 :: L

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

([1,2],03],[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))
(011 :: [[all

(1:00 :: [[all

(11:[01] :: [[Int]]

(0:01] :: L

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

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

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

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON
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Hwnsose

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON

@ type String = [Char]
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON
@ type String = [Char]

@ Bcuukn onepaunn Hag cnucbum BaXkaT UM Hag HU30BE
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON
@ type String = [Char]

@ Bcuuku onepaunm Hag cnmcbum BaXkaT M Hafg HU30BE

o [lpnmepn
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON
@ type String = [Char]
@ Bcuuku onepaunm Hag cnmcbum BaXkaT M Hafg HU30BE
o [lpnmepn
o [’H’, ’e’, ’17, ’17, 20’ ] = "Hello"
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON
@ type String = [Char]
@ Bcuuku onepauun Hag cnncbum BaXKaT 1M Hag HU30BE
o [lpnmepn
o [’H’, ’e’, ’17, ’17, 20’ ] = "Hello"
e ’H’:%e’:°17:°1%:70°:[] = "Hello"
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON
@ type String = [Char]
@ Bcuuku onepauun Hag cnncbum BaXKaT 1M Hag HU30BE
o [lpnmepn
o [’H’, ’e’, ’17, ’17, 20’ ] = "Hello"
e ’H?:%e?:712:°1%:207:[] = "Hello"
e ’H’:%e?:"110" = "Hello"
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Hwnsose

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON
@ type String = [Char]

@ Bcuukn onepaunn Hag cnucbum BaXkaT UM Hag HU30BE

o [lpnmepn
o [’H’, ’e’, ’17, 717, 70> ] = "Hello"
e ’H?:%e?:°17:°17:%0°:[] = "Hello"
o ’H?:%e’:"110" = "Hello"
e "" =[] :: [Charl]
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON
@ type String = [Char]

@ Bcuukn onepaunn Hag cnucbum BaXkaT UM Hag HU30BE

o [lpumepn
e [’H’, ’e’, 217, °1°, 70’ ] = "Hello"
e ’H?:%e?:°17:°17:%0°:[] = "Hello"
e ’H’:%e?:"110" = "Hello"
e "" =[] :: [Char]
°

[[1,2,3],""] :: 7
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON
@ type String = [Char]

@ Bcuukn onepaunn Hag cnucbum BaXkaT UM Hag HU30BE

o [lpnmepn
o [’H’, ’e’, ’17, 717, 70> ] = "Hello"
e ’H?:%e?:°17:°17:%0°:[] = "Hello"
o ’H?:%e’:"110" = "Hello"
e "" =[] :: [Charl]
°

[[1,2,3],""] :: L
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoseTe ca npeacraBeHn KaTo cnuchbum OT CUMBON
@ type String = [Char]

@ Bcuukn onepaunn Hag cnucbum BaXkaT UM Hag HU30BE

[[1,2,3],""] :: L
[(v12",0°3°1,011 :: 7

o [lpumepn
e [’H’, ’e’, 217, °1°, 70’ ] = "Hello"
e ’H?:%e?:°17:°17:%0°:[] = "Hello"
e ’H’:%e?:"110" = "Hello"
e "" =[] :: [Char]
°
o
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

e B Haskell HusoBete ca npeacraBeHn kaTo cnUChUN OT CUMBOAN
@ type String = [Char]

@ Bcuukn onepaunn Hag CNUCbUN BaXXaT N Ha[ HN30BE

o [lpumepn
o [’H’, ’e’, 717, 717, 70’ ] = "Hello"
e ’H’:%e?:°1°:°1°:%0:[] = "Hello"
e ’H’:%e’:"110" = "Hello"
e "" =[] :: [Char]
o [[1,2,3],""] :: L “
: tt (A

[(”1/23,\[’}}»&[,] :: [String] =

3 S‘ W)
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OcHoBHY PyHKLMK 33 CNCHLN

@ head :: [a] -> a — Bpbla rnaBata Ha (HenpaseH) CNNCbK
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OcHoBHY PyHKLMK 33 CNCHLN

@ head :: [a] -> a — Bpbla rnaBata Ha (HenpaseH) CNNCbK
e head [[1,2],[3,4]1] — 7
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OcHoBHY PyHKLMK 33 CNCHLN

@ head :: [a] -> a — Bpbla rnaBata Ha (HenpaseH) CNNCbK
e head [[1,2],[3,4]1]1 — [1,2]
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Cnucbum AecbuHuuns n cunTakenc

OCHOBHM DyHKLMUM 32 CMUCHLN

@ head :: [al -> a — Bpblya riaBaTa Ha (HenpaseH) CNMCBbK
o head [[1,2],[3,4]] — [1,2]
e head [] — [pewka!
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

OCHOBHM DyHKLMUM 32 CMUCHLN

@ head :: [al -> a — Bpblya riaBaTa Ha (HenpaseH) CNMCBbK
o head [[1,2],[3,4]] — [1,2]
e head [] — [pewka!

e tail :: [a] -> [a] — Bpblya onalwkaTta Ha (HenpaseH) CIMCBbK
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

OCHOBHM DyHKLMUM 32 CMUCHLN

@ head :: [al -> a — Bpblya riaBaTa Ha (HenpaseH) CNMCBbK
o head [[1,2],[3,4]] — [1,2]
e head [] — [pewka!

e tail :: [a] -> [a] — Bpblya onalwkaTta Ha (HenpaseH) CIMCBbK
o tail [[1,2],[3,4]1]1 —7
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

OCHOBHM DyHKLMUM 32 CMUCHLN

@ head :: [al -> a — Bpblya riaBaTa Ha (HenpaseH) CNMCBbK
o head [[1,2],[3,4]] — [1,2]
e head [] — [pewka!

e tail :: [al -> [a] — Bpblya onawkaTa Ha (HempaseH) CNUCHK
e tail [[1,2],[3,4]1]1 — [I[3,4]]
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

OCHOBHM DyHKLMUM 32 CMUCHLN

@ head :: [a] -> a — Bpbla rnaBata Ha (HenpaseH) CNNCbK

o head [[1,2],[3,4]] — [1,2]
e head [] — [pewka!
@ tail [a] -> [a] — Bpblya onawkaTa Ha (HenpaseH) cnNCbK
e tail [[1,2],[3,4]1]1 — [I[3,4]]
e tail [] — [pewka!
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

OCHOBHM DyHKLMUM 32 CMUCHLN

@ head :: [a] -> a — Bpbla rnaBata Ha (HenpaseH) CNNCbK

o head [[1,2],[3,4]] — [1,2]
e head [] — [pewka!
@ tail [a] -> [a] — Bpblya onawkaTa Ha (HenpaseH) cnNCbK
e tail [[1,2],[3,4]1]1 — [I[3,4]]
e tail [] — [pewka!

@ null [a] -> Bool — npoBepsiBa fafin CNUCHK € NpaseH
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

OCHOBHM DyHKLMUM 32 CMUCHLN

@ head :: [a] -> a — Bpbla rnaBata Ha (HenpaseH) CNNCbK

e head [[1,2],[3,4]] — [1,2]
e head [] — [pewka!

e tail :: [a] -> [a] — Bpblya onalwkaTta Ha (HenpaseH) CIMCBbK

e tail [[1,2],[3,4]1] — [I[3,4]]
e tail [] — [pewka!

@ null :: [a] -> Bool — npoBepsiBa fa/in CUCHK € NpaseH

@ length :: [a]l -> Int — AB/KMHA Ha CNNCBK
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

[[eHepaTOopu Ha cnucbLU

MoxeM fa reHepupame CNMCbUW OT NOCAEAOBATENHN €eMEHTH
o [a..b] = [a,a+1, a+2,...b]
o [lpumep: [1..5] — [1,2,3,4,5]
@ lMpumep: [’a’..’e’] — '"abcde"
°

CuHTakTuyHa 3axap 3a enumFromTo from to
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

[[eHepaTOopu Ha cnucbLU

Moxxem fa reHepupame CnMCbUM OT NOCAELOBATENHN EIEMEHTM
e [a..b] — [a, a+1, a+2,...b]

Mpumep: [1..5] — [1,2,3,4,5]

Mpumep: [’a’..’e’] — "abcde"

CuHTakTuyHa 3axap 3a enumFromTo from to

[a, a+Ax .. b] = [a, a+ Ax, a+2Ax, ..., b'], kbpeto b’ e
Haii-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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PekypcrBHN byHKUNM HAL CINCHLN

o (+#+) :: [a] -> [a] -> [a]l — cnensa fBa cnucbka
o [1..3] ++ [5..7] — [1,2,3,5,6,7]
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PekypcrBHN byHKUNM HAL CINCHLN
@ (++) :: [a] -> [a] -> [a] — cnenBa gBa cnucbka

e [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 byHKUNM HAL CINCHLN

o (+#+) :: [a] -> [a] -> [a]l — cnensa fBa cnucbka

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 cnuckk

e reverse [1..5] — [5,4,3,2,1]
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PekypcrBHN byHKUNM HAL CINCHLN

o (+#+) :: [a] -> [a] -> [a]l — cnensa fBa cnucbka

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 cnuckk

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 byHKUNM HAL CINCHLN

o (+#+) :: [a] -> [a] -> [a]l — cnensa fBa cnucbka

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 cnuckk

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 nopegeH Homep (ot 0)
e '"Haskell" 1! 2 — ’g?
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PekypcrBHN byHKUNM HAL CINCHLN

o (+#+) :: [a] -> [a] -> [a]l — cnensa fBa cnucbka

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 cnuckk

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 nopegeH Homep (ot 0)
o "Haskell" 1! 2 — ?g?
@ elem :: Eq a => a -> [a] -> Bool — npoeepka 3a

NPUHAANIEXHOCT HA €NeMEHT KbM CMUCHK
e 3 ‘elem‘ [1..5] — True
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Obpasum u cnucbLn

Muoro yaobHo e fa nsnonssame obpasuy Ha CNUCHLU:
@ pj:pr — NacBa Ha BCEKW HEMpa3eH cnuchbk /, 3a koliTo:
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Obpasum u cnucbLn
Muoro yaobHo e fa nsnonssame obpasuy Ha CNUCHLU:

@ pj:pr — NacBa Ha BCEKW HEMpa3eH cnuchbk /, 3a koliTo:
e obpaseubT p, Nacea Ha rnasata Ha /
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Obpasum u cnucbLn
Muoro yaobHo e fa nsnonssame obpasuy Ha CNUCHLU:

@ pPp:Ppty — NAaCBa HA BCEKN HEMPA3EH CNUNCHK /, 3a KoliTo:

e obpaseubT p, Nacea Ha rnasata Ha /
e obpaseubT p; Nacea Ha onawkarta Ha /
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Obpasum u cnucbLn

Muoro yaobHo e fa nsnonssame obpasuy Ha CNUCHLU:
@ pj:pr — NacBa Ha BCEKW HEMpa3eH cnuchbk /, 3a koliTo:

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

@ BHumanune: obnkHoBeHo cnarame ckobn (h:t), noHexe onepayusTa :
€ C MHOIO HUCBHK MPUOPUTET
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Obpasum u cnucbLn

Muoro yaobHo e fa nsnonssame obpasuy Ha CNUCHLU:
@ pp:pr — MaCBa Ha BCEKU HeMpaseH Cnucbk /, 3a KoliTo:

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

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

@ [p1, p2, ..., pPn] — nacea Ha BCEKM CMUCHK OT TOYHO N eNEMEHTA
[x1, X2, ..., Xpl, 32 KOWTO ObBpa3eLbT p; NaCBa Ha eNeMEHTa X;
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Obpasum u cnucbLn

Muoro yaobHo e fa nsnonssame obpasuy Ha CNUCHLU:

@ pp:pr — MaCBa Ha BCEKU HeMpaseH Cnucbk /, 3a KoliTo:
e obpaseubT p, Nacea Ha rnasata Ha /
o obpaseybT p; nacea Ha onawkaTa Ha /

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

o [plr P2, . pn] — MNacCBa Ha BCEKN CNNCBK OT TOYHO N €NEMEHTA
[x1, X2, ..., Xpl, 32 KOWTO ObBpa3eLbT p; NaCBa Ha eNeMEHTa X;
o [lpumepun:
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Obpasum u cnucbLn

Muoro yaobHo e fa nsnonssame obpasuy Ha CNUCHLU:
@ pp:pr — MaCBa Ha BCEKU HeMpaseH Cnucbk /, 3a KoliTo:
e obpaseubT p, Nacea Ha rnasata Ha /
o obpaseybT p; nacea Ha onawkaTa Ha /
@ Buumanne: obukHoseHo cnarame ckobu (h:t), noHexe onepauusTa :
€ C MHOFO HUCHK NMpUOpUTET

@ [p1, p2, ..., pPn] — nacea Ha BCEKM CMUCHK OT TOYHO N eNEMEHTA
[x1, X2, ..., Xpl, 32 KOWTO ObBpa3eLbT p; NaCBa Ha eNeMEHTa X;
o [lpumepun:

o head (h:_) =h
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Obpasum u cnucbLn

Muoro yaobHo e fa nsnonssame obpasuy Ha CNUCHLU:

@ pj:pr — NacBa Ha BCEKW HEMpa3eH CnuchK /, 3a KolTo:

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

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

@ [p1, p2, ..., pPn] — nacea Ha BCEKM CMUCHK OT TOYHO N eNEMEHTA
[x1, X2, ..., Xpl, 32 KOWTO ObBpa3eLbT p; NaCBa Ha eNeMEHTa X;
o [lpumepun:
o head (h:_) = h
e tail (_:t) =t
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Obpasum u cnucbLn

Muoro yaobHo e fa nsnonssame obpasuy Ha CNUCHLU:

@ pp:pr — MaCBa Ha BCEKU HeMpaseH Cnucbk /, 3a KoliTo:
e obpaseubT p, Nacea Ha rnasata Ha /
o obpaseybT p; nacea Ha onawkaTa Ha /

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

@ [p1, p2, ..., pPn] — nacea Ha BCEKM CMUCHK OT TOYHO N eNEMEHTA
[x1, X2, ..., Xpl, 32 KOWTO ObBpa3eLbT p; NaCBa Ha eNeMEHTa X;
o [lpumepun:

o head (h:_) = h
e tail (_:t) =t
e null [] = True
e null

False
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Obpasum u cnucbLn

Muoro yaobHo e fa nsnonssame obpasuy Ha CNUCHLU:

@ pj:pr — NacBa Ha BCEKW HEMpa3eH CnuchK /, 3a KolTo:

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

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

@ [p1, po, ..., Pn] — NacBa Ha BCEKU CMUCHK OT TOYHO N €leMeHTa
[x1, X2, ..., Xpl, 32 KOWTO ObBpa3eLbT p; NaCBa Ha eNeMEHTa X;
o [lpumepun:
o head (h:_) =h
e tail (_:t) =t
e null [] = True
e null _ = False
e length [] =0
o length (_:t) =1 + length t
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Cnyyau no obpasum (case)

@ case <um3pas> of { <obpasey> -> <uspas> }+

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



Cnyuan no obpasuu (case)
@ case <wu3pas> of { <obpasey> -> <uspas> }+

@ case <wu3pa3> of <obpaseu;> -> <uspas;>

<obpaseu,> -> <uspas,>
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Cnyuan no obpasuu (case)

case <u3paz> of { <obpaseu> -> <uspasz> }+

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

<obpaseu,> -> <uspas,>
ako <n3pa3> nacea Ha <obpaseu;>, Bpblya <nU3pas;>, UHAYE:

ako <um3pa3> nacea Ha <obpazeu,>, Bpblya <M3pas,>, NHAYE:

Ipewkal
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Cnyuan no obpasuu (case)

@ case <uspas> of { <obpaseu> -> <uspas> }+
@ case <wu3pa3> of <obpaseu;> -> <uspas;>

<obpaseu,> -> <uspas,>
ako <n3pa3> nacea Ha <obpaseu;>, Bpblya <nU3pas;>, UHAYE:

ako <um3pa3> nacea Ha <obpazeu,>, Bpblya <M3pas,>, NHAYE:
Ipewkal

MN3nonseaHeTo Ha obpa3uu B AehMHULMN BCBLLHOCT € CUHTaKTUYHa
3axap 3a KOHCTpyKuusTa case!
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Cnyuan no obpasuu (case)

@ case <wu3pas> of { <obpaseu> -> <u3spasz> }+
@ case <wu3pa3> of <obpaseu;> -> <uspas;>

<obpaseu,> -> <uspas,>

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

ako <um3pa3> nacea Ha <obpazeu,>, Bpblya <M3pas,>, NHAYE:

Ipewkal

MN3nonseaHeTo Ha obpa3uu B AehMHULMN BCBLLHOCT € CUHTaKTUYHa
3axap 3a KOHCTpyKuusTa case!

@ case MOXE Oa Ce NU3N0JI3Ba HABCAKDBAE, KbAETO CE OYaKBa U3pPa3
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1T T
MonnmopdHn dyHKLMY

®yHkunnTe head, tail, null, length, reverse u onepauunte ++ 1 !'! ca
nonumopdHun

o pa6OT9|T Hag cnnucovun C ENEMEHTN OT NMPOU3BONIEH TUN [t]

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



1T T
MonnmopdHn dyHKLMY

®yHkuynuTe head, tail, null, length, reverse n onepayuunte ++un !! ca
nonumopdHun

o pa6OT9|T Hag cnnucovun C ENEMEHTN OT NMPOU3BONIEH TUN [t]

@ t ce Hapu4a TUNOBA NPOMEHNBA
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1T T
MonnmopdHn dyHKLMY

®yHkuynuTe head, tail, null, length, reverse n onepayuunte ++un !! ca
nonumopdHun

@ paboTAT Hag cNUCbLUM C enemMeHTn oT npou3soneH Tun [t]
@ t ce Hapu4a TUNOBA NPOMEHNBA

@ CBOICTBOTO Ce Hapu4a NapamMeTpuyeH TUNOB NOANMOPU3bM
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1T T
MonnmopdHn dyHKLMY

®yHkuynuTe head, tail, null, length, reverse n onepayuunte ++un !! ca
nonumopdHun

@ paboTAT Hafj CNUCBUM C ENIEMEHTN OT npon3eoseH Tun [t]
@ t ce Hapuya TUMOBA NPOMEHNBA
@ CBOICTBOTO Ce Hapu4a NapamMeTpuyeH TUNOB NOANMOPU3bM

@ nogobHo Ha wabnonute 8 C++
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1T T
MonnmopdHn dyHKLMY

®yHkuynuTe head, tail, null, length, reverse n onepayuunte ++un !! ca
nonumopdHun

@ paboTAT Haj cMMCbUM C eneMeHTn OT npoussoneH Tun [t]

t ce Hapu4a TMNOBA NPOMEH/INBA

CBOICTBOTO Ce Hapuya napaMmeTpuyeH TUNOB NOAMMOPU3IbLM
nogobHo Ha wabnonnte 8 C++

fa He ce bbpka ¢ NOATUNOB NOAMMOPMU3BM, peann3upaH C
BUPTYanHu yHKuun!
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1T T
MonnmopdHn dyHKLMY

®yHkuynuTe head, tail, null, length, reverse n onepayuunte ++un !! ca
nonumopdHun

@ paboTAT Hafj CNUCBUM C ENIEMEHTN OT npon3eoseH Tun [t]
t ce Hapn4a TUNOBa NPOMeEHNBA
CBOIICTBOTO Ce Hapuya napameTpuyeH TUNOB NoanmMophusbm

nogobHo Ha wabnonnte 8 C++

fa He ce bbpka ¢ NOATUNOB NOAMMOPMU3BM, peann3upaH C
BUPTYanHu yHKuun!

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

®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

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

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



Knacose ot tunose (typeclasses)

®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

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

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

®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose
@ Eg e klachT Ha Te3M TUMOBE, 33 KOWTO MMA onepaunm == n /=
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®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

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

@ EqQ e k/1achT Ha Te3U TUMOBE, 3a KOUTO MMa onepauun == n /=
@ MOXEM [a C/i MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a ' uHTepdeiicn”
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®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

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

@ EqQ e k/1achT Ha Te3U TUMOBE, 3a KOUTO MMa onepauun == n /=
@ MOXEM [a C/i MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a ' uHTepdeiicn”

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

®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

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

@ Eq e knac ot Tunose

EqQ e k/lachbT Ha Te3M TUMOBE, 32 KOUTO MMa onepauun == n /=
@ MOXEM [a C/i MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a ' uHTepdeiicn”

Eq t Hapuuyame knacoBo orpavuyenve 3a Tuna t (class constraint)

MHO>ECTBOTO OT BCUYKN KJTACOBN OrPpaHNYEHNA Hapn4amMe KOHTEKCT
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Knacose ot tunose (typeclasses)

®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

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

(] Eq € KJ1aCbT Ha TE3M TUNOBE, 3@ KOUTO MMa onepaunum == n /=

@ MOXEM [a C/i MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a ' uHTepdeiicn”
e Eq t Hapmuyame knacoso orpaHuyenune 3a Tuna t (class constraint)
@ MHOXXECTBOTO OT BCUYKM KNACOBW OrPaHUYEHUs HApUYaMe KOHTEKCT

@ MHCTaHUWA Ha Knac OT TUNOBE Hapun4aMe BCEKN Tun, 3a KOITO Ca
peannsnpaHn onepaunnTe 3agadeHn B Knaca
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Knacose ot tunose (typeclasses)

®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

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

(] Eq € KJ1aCbT Ha TE3M TUNOBE, 3@ KOUTO MMa onepaunum == n /=

@ MOXEM [a C/i MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a ' uHTepdeiicn”
e Eq t Hapmuyame knacoso orpaHuyenune 3a Tuna t (class constraint)
@ MHOXXECTBOTO OT BCUYKM KNACOBW OrPaHUYEHUs HApUYaMe KOHTEKCT

@ MHCTaHUWA Ha Knac OT TUNOBE Hapun4aMe BCEKN Tun, 3a KOITO Ca
peannsnpaHn onepaunnTe 3agadeHn B Knaca
@ MHCTaHUWWM Ha Eq ca:
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Knacose ot tunose (typeclasses)

®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose
@ Eq e k/1lacbT Ha Te3u TUMNOBE, 33 KOMTO MMa onepauun == un /=
@ MOXEM [a C/i MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a ' uHTepdeiicn”
e Eq t Hapmuyame knacoso orpaHuyenune 3a Tuna t (class constraint)
@ MHOXECTBOTO OT BCUYKM KJIACOBW OTrPaHMYEHNsI Hapnyame KOHTEKCT

@ MHCTaHUWA Ha Knac OT TUNOBE Hapun4aMe BCEKN Tun, 3a KOITO Ca
peannsnpaHn onepaunnTe 3agadeHn B Knaca
@ MHCTaHUWWM Ha Eq ca:

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

®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose
@ Eq e k/1lacbT Ha Te3u TUMNOBE, 33 KOMTO MMa onepauun == un /=
@ MOXEM [a C/i MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a ' uHTepdeiicn”
e Eq t Hapmuyame knacoso orpaHuyenune 3a Tuna t (class constraint)
@ MHOXECTBOTO OT BCUYKM KJIACOBW OTrPaHMYEHNsI Hapnyame KOHTEKCT

@ MHCTaHUWA Ha Knac OT TUNOBE Hapun4aMe BCEKN Tun, 3a KOITO Ca
peannsnpaHn onepaunnTe 3agadeHn B Knaca
@ MHCTaHUWWM Ha Eq ca:

e Bool, Char, Bcrykn H4uciosm Tunose (Int, Integer, Float, Double)
e crnucb4HUTe TUNoBe [t], 3a KouTO t e MHCTaHumsa Ha Eq
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Knacose ot tunose (typeclasses)

®yHKyMATa elem MMa cneumanHn U3NCKBAHMS KbM TUMNA Ha €IEMEHTUTE
Ha cnucbKa: TpsibBa ga MoraT Aa bbAaT cpaBHsIBaHU C == uan /=

@ elem :: Eq t => t -> [t] -> Bool
@ Eq e knac ot Tunose
@ Eq e k/1lacbT Ha Te3u TUMNOBE, 33 KOMTO MMa onepauun == un /=
@ MOXEM [a C/i MUCAUM 3a KJIaCOBETE OT TUMOBE KaTo 3a ' uHTepdeiicn”
e Eq t Hapmuyame knacoso orpaHuyenune 3a Tuna t (class constraint)
@ MHOXECTBOTO OT BCUYKM KJIACOBW OTrPaHMYEHNsI Hapnyame KOHTEKCT
@ VHCTaHLMA Ha KJ1ac OT TUMOBE Hapu4amMe BCEKM TWM, 3a KOWTO ca
peasn3upaHu onepauunTe 3ajafeHn B Knaca
@ nHCTaHuum Ha Eq ca:

e Bool, Char, Bcrykn H4uciosm Tunose (Int, Integer, Float, Double)
e crnucb4HUTe TUNoBe [t], 3a KouTO t e MHCTaHumsa Ha Eq
e KopTexxHuTe Tunose (ti, ..., t,), 32 KONTO t; Ca MHCTaHUuUM Ha Eq
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CraHmapTHN Knacose

Hsikon oT no-yecto nsnonssaHuTe knacose Ha Haskell:

o Eq — TuUnoBe C pPaBEHCTBO
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CraHpapTHuM Knacose

Hsikon oT no-yecto usnonseannTe knacose Ha Haskell:
e Eq — TUMoOBe C paBEHCTBO
@ Ord — Tunose c (nuHeiiHa) Hapenba
e onepaununte ==, /=, >=, <=, <, >

@ CneuwnanHaTa d)yHKU.I/Iﬂ compare, KOATO CpaBHsABa ABa €/IEMEHTa U

Bpbwa LT, GT nnn EQ B 3aBMCMMOCT OT pe3ynTaTta
o byHKuMKUTE min n max
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CraHpapTHuM Knacose

Hsikon oT no-yecto usnonseannTe knacose Ha Haskell:
e Eq — TUMoOBe C paBEHCTBO
@ Ord — Tunose c (nuHeiiHa) Hapenba
e onepaununte ==, /=, >=, <=, <, >

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

Bpbwa LT, GT nnn EQ B 3aBMCMMOCT OT pe3ynTaTta
o byHKuMKUTE min n max

@ Show — TWNOBE, YNUNTO eNeMeEHTN MoraT Aa 6'bJJ,aT n3peXxxgaHm B HN3
e dyHKuus show a -> String

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



CraHpapTHuM Knacose

Hsikon oT no-vecto usnonssanute knacose Ha Haskell:
@ Eq — Tunose c paBeHCTBO
@ Ord — Tunose ¢ (NMHeiiHa) Hapeaba
e onepaunute ==, /=, >=, <=, <, >

@ CneuwnanHaTa beHKU'VIﬂ compare, KOATO CpaBHsABa ABa €/IEMEHTa U

spbwa LT, GT wan EQ B 3aBNCMMOCT OT pe3yaTaTa
o byHKuMKUTE min n max

@ Show — TWNOBE, YNUNTO eNeMeEHTN MoraT Aa 6'bJJ,aT n3peXxxgaHm B HN3
e dyHKuus show a -> String

@ Read — TUNOBE, YNUTO €NEMEHTM MOraT Aa 6baaT BbBEXAaHU OT HU3
o yHKkumsi read :: String -> a
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CraHpapTHuM Knacose

Hskon oT no-yecto nsnonssannte knacose Ha Haskell:

@ Eq — Tunose c paBeHCTBO

@ Ord — Tunose ¢ (NMHeiiHa) Hapeaba
e onepaunute ==, /=, >=, <=, <, >
e creunanHaTa PyHKLMs compare, KOSTO CPaBHsBA [Ba €/EMEHTa 1

spbwa LT, GT wan EQ B 3aBNCMMOCT OT pe3yaTaTa

o byHKuMKUTE min n max

@ Show — TUNOBE, YNNTO eNleMeHTU MoraT Aa bbaaT U3BEXaHWU B HU3
o (yHkumsi show :: a -> String

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

Num — 4ucnoBu TUMNOBE

Integral — ueno4mcieHn Tunose

Floating — Tunose C nyaBalla 3aneras
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CraHpapTHuM Knacose

Hskon oT no-yecto nsnonssannte knacose Ha Haskell:

@ Eq — Tunose c paBeHCTBO
@ Ord — Tunose ¢ (NMHeiiHa) Hapeaba
e onepaunute ==, /=, >=, <=, <, >
e creunanHaTa PyHKLMs compare, KOSTO CPaBHsBA [Ba €/EMEHTa 1
spbwa LT, GT wan EQ B 3aBNCMMOCT OT pe3yaTaTa
o byHKuMKUTE min n max
@ Show — TUNOBE, YNNTO eNleMeHTU MoraT Aa bbaaT U3BEXaHWU B HU3
o (yHkumsi show :: a -> String

Read — Tunose, YNMTO eNleMeHTU MoraT aa 6baaT BbBeX4aHN OT HU3
o yHKkumsi read :: String -> a

@ Num — 4uncnoBM TUNOBE
@ Integral — ueno4mcieHn Tunose
@ Floating — TunoBse C nyaBalla 3aneras
@ uucnata B Haskell ca nonnmopdprn koHcranTu!
15-22 pnekemspn 2016 r. 17 / 33



OTtgensite Ha cnncbum (list comprehension)

OTgenaHeTo Ha cnucbum e yaobeH HaumH 3a geduHMpaHe Ha HOBW
CNUCBLM YPE3 U3MNOJ3BAHE HA AALEHWN TaKMBA

° [<v|3pa3> | reHepaTop>{ <renepatop>} {, <ycnosme>}]

/f
1~’w )
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OTtgensite Ha cnncbum (list comprehension)

OTgenaHeTo Ha cnucbum e yaobeH HaumH 3a geduHMpaHe Ha HOBW
CNUCBLM YPE3 U3MNOJ3BAHE HA AALEHWN TaKMBA

e [ <uspas> | <reHepatop> {, <reHepatop>} {, <ycnosne>} ]
@ <reHepatop> e OT Buga <obpasey> <- <u3pas>, KbAETO

E
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OTtgensite Ha cnncbum (list comprehension)

OTgenaHeTo Ha cnucbum e yaobeH HaumH 3a geduHMpaHe Ha HOBW
CNUCBLM YPE3 U3MNOJ3BAHE HA AALEHWN TaKMBA

e [ <uspaz> | <renepatop> {, <revepatop>} {, <ycnosue>} ]
@ <reHepaTop> e OT Buga <obpaseu> <- <uU3pa3>, KbAETO
@ <un3pas> e ot Tun cnucbk [al
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OTtgensite Ha cnncbum (list comprehension)

OTpensHeTo Ha cnucbuy e yaobeH HaunH 3a AedbuHMpaHe Ha HOBM
CMCBUM Ype3 M3noM3BaHe Ha AajieHn Takuea
e [ <uspaz> | <renepatop> {, <revepatop>} {, <ycnosue>} ]
@ <reHepaTop> e OT Buga <obpaseu> <- <uU3pa3>, KbAETO

@ <u3pas> e oT Tun cnucek [al
o <obpaseu>> nacBa Ha efNeMeHTU OT TUM a
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OTtgensite Ha cnncbum (list comprehension)

OTpensHeTo Ha cnucbuy e yaobeH HaunH 3a AedbuHMpaHe Ha HOBM
CMCBUM Ype3 M3noM3BaHe Ha AajieHn Takuea
e [ <uspaz> | <renepatop> {, <revepatop>} {, <ycnosue>} ]
@ <reHepaTop> e OT Buga <obpaseu> <- <uU3pa3>, KbAETO

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

@ <ycnoBMe> e NPouU3BOJIEH M3pa3 oT Tun Bool
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OTtgensite Ha cnncbum (list comprehension)

OTgenaHeTo Ha cnucbum e yaobeH HaumH 3a geduHMpaHe Ha HOBW
cnncbuuUn 4pe3 N3nosi3BaHe Ha AAAE€HUN TaKuBa
o [ <u3pa3> | <rewepatop> {, <renepatop>} {, <ycnosue>} ]
@ <reHepaTop> e oT Buga <obpasey> <- <u3pas>, KbAETO

@ <u3pas> e oT Tun cnucek [al
e <obpa3zewL> macBa Ha eIEMEHTM OT TuUn a

@ <ycsioBme> e NpousBosieH U3pas ot Tun Bool

@ 3a BCEKN OT eJIEMEHTUTE reHepupaH OT <reHepaTop>>, KOUTO
YOOBNIETBOPSIBAT BCUYKM <YyC/IOBME>>, NpecMsiTa <mM3pa3> N HaTpynBea

pe3ynTaTnTe B CNNCHK

Tpudon Tpucporos (PrM-N 16/17) KopTexn n cnucsun 15—-22 pekemepu 2016 r. 18 / 33



[Mpymepn 3a oTAensiHe Ha CNUCHLK

e [2*x | x<-[1..5] ] —7
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[Mpymepn 3a oTAensiHe Ha CNUCHLK

o [2x*x | x<-[1..5] 1] — [2,4,6,8,10]
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[Mpymepn 3a oTAensiHe Ha CNUCHLK

e[2x*x | x<-1[1..5]]1— [2,4,6,8,10]
o [ x*2 | x <- [1..10], odd x] — 7
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[Mpymepn 3a oTAensiHe Ha CNUCHLK

e[ 2% x| x< [1..51 1 — [2,4,6,8,10]
o [ x2 | x <- [1..10], odd x] — [1,9,25,49,81]
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[lpumepn 3a oTaensHe Ha cnucbLUK

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

[2*x | x<-1[1..5] 11— [2,4,6,8,10]
[ x*2 | x <- [1..10], odd x] — [1,9,25,49,81]
[ fn | (_, fn, grade) <- students, grade >= 2 ]

[ x72 + y°2 | (x, y) <- vectors, x >= 0, y >= 0]
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[lpumepn 3a oTaensHe Ha cnucbLUK

[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 + y°2 | (x, y) <- vectors, x >= 0, y >= 0]

AKO MMame noBeye OT eAuH FEHepaToOp, Ce reHepupaT BCUYKM
Bb3MOXHI KOMbUHaUnM oT enemMeHTn (AeKapTOBO Npon3BefeHue)
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[lpumepn 3a oTaensHe Ha cnucbLUK

[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 + y°2 | (x, y) <- vectors, x >= 0, y >= 0]

AKO MMame noBeye OT eAuH FEHepaToOp, Ce reHepupaT BCUYKM
Bb3MOXHI KOMbUHaUnM oT enemMeHTn (AeKapTOBO Npon3BefeHue)

[X++’ ):y I x <- ["green","blue"] ’y <- ["sky“,"grass“]]
— 7
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[lpumepn 3a oTaensHe Ha cnucbLUK

[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 + y°2 | (x, y) <- vectors, x >= 0, y >= 0]

AKO MMame noBeye OT eAuH FEHepaToOp, Ce reHepupaT BCUYKM
Bb3MOXHI KOMbUHaUnM oT enemMeHTn (AeKapTOBO Npon3BefeHue)

[ x++2 ):y I x <- ["green","blue"] ’y <- ["sky“,"grass“]]
— ["green sky","green grass","blue sky",'"blue grass"]
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[lpumepn 3a oTaensHe Ha cnucbLUK

[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 + y°2 | (x, y) <- vectors, x >= 0, y >= 0]

AKO MMame noBeye OT eAuH FEHepaToOp, Ce reHepupaT BCUYKM
Bb3MOXHI KOMbUHaUnM oT enemMeHTn (AeKapTOBO Npon3BefeHue)

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<- [6,6,7], x +y<=81—7
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[lpumepn 3a oTaensHe Ha cnucbLUK

[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 +y°2 | (x, y) <- vectors, x >= 0, y >= 0]

AKoO MMame noeeve OT eAuH FEHepaTop, Ce reHepupaT BCUYKM
Bb3MOXHI KOMBUHaUMM oT enemMeHTn (4eKapToOBO Npou3BeseHue)

[ x++> 2:y | x <- ["green","blue"],y <- ["sky","grass"]]
— ["green sky","green grass","blue sky","blue grass"]
[ (X,Y) | x <- [1’2’3], Y <- [5,6,7]1 X + Y <= 8 ] —
[(1,5),(1,6),(1,7),(2,5),(2,6),(3,5)]
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[lpumepn 3a oTaensHe Ha cnucbLUK

[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 +y°2 | (x, y) <- vectors, x >= 0, y >= 0]

AKoO MMame noeeve OT eAuH FEHepaTop, Ce reHepupaT BCUYKM
Bb3MOXHI KOMBUHaUMM oT enemMeHTn (4eKapToOBO Npou3BeseHue)

[ x++> 2:y | x <- ["green","blue"],y <- ["sky","grass"]]
— ["green sky","green grass","blue sky","blue grass"]
[ (x,y) | x<-[1,2,3], y <- [5,6,7], x +y<=81]1—
[(1,8,01,6),(1,7),(2,5),(2,6),(3,5)]

3apava. [a ce renepupat Bcuuku [Nutaroposu Tpoiiku B fageH
MHTepBan.
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DPyHKUMM Haf cnncbum

OTpsizBaHe Ha cnucbLUM

@ init :: [a] -> [a] — cnucbka be3 nocnegHus My enemeHT
o init [1..5] — [1,2,3,4]
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DyHKUMKM HaA cnncbUn

OTpsizBaHe Ha CNUCHLN

@ init :: [a] -> [a] — cnucbka be3 nocnegHus My enemeHT
e init [1.5] — [1,2:3,4]
@ last :: [a] -> a — nocnegHusi enemMeHT Ha CNUCHbKa

e last "Haskell" — 1
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DyHKUMKM HaA cnncbUn

OTpsizBaHe Ha CNUCHLN

@ init :: [a] -> [a] — cnucbka be3 nocnegHus My enemeHT
e init [1.5] — [1,2:3,4]
@ last :: [a] -> a — nocnegHusi enemMeHT Ha CNUCHbKa

e last "Haskell" — 1

@ take :: Int -> [a]l -> [a]l — nbpBUTE N eNEMEHTA Ha CMNCHK
o take 4 "Hello, world!" — "Hell"
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DyHKUMKM HaA cnncbUn

OTpsizBaHe Ha CNUCHLN

@ init :: [a] -> [a]l — cnucbka be3 nocnegHusi My enemeHT
e init [1..5] — [1,2,3,4]

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

@ take :: Int -> [a]l -> [a]l — nbpBUTE N eNEMEHTA Ha CMNCHK
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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DyHKUMKM HaA cnncbUn

OTpsizBaHe Ha CNUCHLN

@ init :: [a] -> [a]l — cnucbka be3 nocnegHusi My enemeHT
o init [1..5] — [1,2,3,4]

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

@ take :: Int -> [a]l -> [a]l — nbpBUTE N eNEMEHTA Ha CMNCHK
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] -> ([a],[al)

e splitAt n 1 = (take n 1, drop n 1)

Tpudon Tpucporos (PrM-N 16/17) KopTexn n cnucsun 15—-22 pekemepu 2016 r. 20 / 33



Arperupauiy yHKuUnmn

@ maximum :: Ord a => [a] -> a — MakcumaJsieH efleMeHT
@ minimum :: Ord a => [a] -> a — MUHUMAaNEH enemMeHT
o> <= = ® F 9ace
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Arperupauiy yHKuUnmn

@ maximum :: Ord a => [a] -> a — MaKcuMMaseH efeMeHT
@ minimum :: Ord a => [a] -> a — MUHUMANEH efleMEeHT
@ sum :: Num a => [a] -> a — cyma Ha CNuUCBK OT 4ucna
@ product :: Num a => [a] -> a — npousBefeHMe Ha CNNCBK OT Yucna
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Arperupauiy yHKuUnmn

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

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

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

@ product :: Num a => [a] -> a — npousBefeHMe Ha CNNCBK OT Yucna
@ and :: [Bool] -> Bool — KOHIOHKLMS Ha DyneBn CTOMHOCTM

@ or :: [Bool] -> Bool — am3toHKUWUS Ha DyneBu CTONHOCTK
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Arperupauiy yHKuUnmn

@ maximum :: Ord a => [a] -> a — MaKcuMMaseH efeMeHT

@ minimum :: Ord a => [a] -> a — MWHMUMaJIeH efeMeHT

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

@ product :: Num a => [a] -> a — npousBefeHMe Ha CNNCBK OT Yucna
@ and :: [Bool] -> Bool — KOHIOHKLMS Ha DyneBn CTOMHOCTM

@ or :: [Bool] -> Bool — am3toHKUWUS Ha DyneBu CTONHOCTK

@ concat :: [[al] -> [a] — koHKaTeHaUUA Ha CMUCBHK OT CANCHLM
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Arperupauiy yHKuUnmn

@ maximum :: Ord a => [a] -> a — MaKcuMMaseH efeMeHT

@ minimum :: Ord a => [a] -> a — MWHMUMaJIeH efeMeHT

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

@ product :: Num a => [a] -> a — npousBefeHMe Ha CNNCBK OT Yucna
@ and :: [Bool] -> Bool — KOHIOHKLMS Ha DyneBn CTOMHOCTM

@ or :: [Bool] -> Bool — am3toHKUWUS Ha DyneBu CTONHOCTK

@ concat :: [[al] -> [a] — koHKaTeHaUUA Ha CMUCBHK OT CANCHLM
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Arperupauiy yHKuUnmn

@ maximum :: Ord a => [a] -> a — MaKcuMMaseH efeMeHT

@ minimum :: Ord a => [a] -> a — MWHMUMaJIeH efeMeHT

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

@ product :: Num a => [a] -> a — npousBefeHMe Ha CNNCBK OT Yucna
@ and :: [Bool] -> Bool — KOHIOHKLMS Ha DyneBn CTOMHOCTM

@ or :: [Bool] -> Bool — am3toHKUWUS Ha DyneBu CTONHOCTK

@ concat :: [[al] -> [a] — koHKaTeHaUUA Ha CMUCBHK OT CANCHLM

@ [lpumepn:
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Arperupauiy yHKuUnmn

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

maximum :: Ord a => [a] -> a — makcMmaneH enemeHT
minimum :: Ord a => [a] -> a — MUHUMAanNeH enemeHT
sum :: Num a => [a] -> a — cyma Ha cnuCbK OT 4ucna
product :: Num a => [a] -> a — npousBefeHMe Ha CNNCBK OT Yucna
and :: [Bool] -> Bool — KOHIOHKLUS Ha DyneBn CTOMHOCTM
or :: [Bool]l -> Bool — AW3IOHKLMS Ha DyneBu CTOWHOCTM
concat :: [[a]l]l -> [a] — koHKaTeHaUMs Ha CNUCHK OT CMUCHLN
Mpumepu:
e [(sum 1, product 1)| 1 <- 11, maximum 1 == 2*minimum 1]
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Arperupauiy yHKuUnmn

@ maximum :: Ord a => [a] -> a — MaKcuMMaseH efeMeHT

@ minimum :: Ord a => [a] -> a — MUHUMAaNEH efleMeHT

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

@ product :: Num a => [a] -> a — npousBefeHMe Ha CNNCBK OT Yucna

@ and :: [Bool] -> Bool — KOHIOHKLMS Ha DyneBn CTOMHOCTM

@ or :: [Bool] -> Bool — am3toHKUWUS Ha DyneBu CTONHOCTK

@ concat :: [[al] -> [a] — koHKaTeHaUUA Ha CMUCBHK OT CANCHLM

@ [lpumepn:
e [(sum 1, product 1)| 1 <- 11, maximum 1 == 2*minimum 1]
eand [ or [ mod x k == 0 | x <- row] | row <- matrix]
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A-PyHKLUMN

o A{ <napametbp> }t -> <TAno>
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A-PyHKLUMN

o \{ <napametvp> }* -> <TAno>
@ \ <napameTbpi> ...<MapameTbp,> -> <TAN0>
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@ywwumn o7 no-sucox pea
A-DyHKL MM

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

@ aHOHMMHA byHKLUMS C N napameTbpa
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

A-DyHKL MM
o \{ <napametvp> }t -> <TAno>
o \ <napameTbp;> ...<napameTbp,> -> <TANO>
® aHOHMMHa byHKLMSA C N napameTbpa
@ BCekn <MmapameTbp;> BCBLIHOCT e obpasey
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

A-DyHKL MM
o \{ <napametvp> }t -> <TAno>
@ \ <napameTbpi> ...<MapameTbp,> -> <TAN0>
@ aHOHMMHA PYHKUMS C N MapaMeTbpa
@ BCeKM <napaMeTbp;> BCBHLUHOCT € o6pa3eu,
@ napameTpuTe ca BUAMMU CaMO B paMKUTe Ha <TsSJ10>
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@ywwumn o7 no-sucox pea
A-DyHKL MM

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

\ <napameTbp;> ...<napameTbp,> -> <TANO>
aHOHMMHa byHKLMSA C N napameTbpa

BCekM <napameTbp;> BCHLUHOCT e obpasel

napameTpuTe ca BUAUMMN CaMO B PaMKUTE Ha <Ts10>
Mpumepun:
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@ywwumn o7 no-sucox pea
A-DyHKL MM

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

\ <napameTbp;> ...<napameTbp,> -> <TANO>
aHOHMMHa byHKLMSA C N napameTbpa

BCekM <napameTbp;> BCHLUHOCT e obpasel

napameTpuTe ca BUAUMMN CaMO B PaMKUTE Ha <Ts10>
Mpumepun:

e id = \x -> x
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@ywwumn o7 no-sucox pea
A-DyHKL MM

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

\ <napameTbp;> ...<napameTbp,> -> <TANO>
aHOHMMHa byHKLMSA C N napameTbpa

BCekM <napameTbp;> BCHLUHOCT e obpasel

napamMeTpuTe ca BUAMMMN CaMO B paMKUTe Ha <TAn0>
Mpumepun:

e id = \x -> x

e const = \x y -> x
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T G T
A-DyHKL MM

\{ <napametsp> }* -> <Tano>
\ <napameTbp;> ...<napamerbp,> -> <TAN0>
aHOHUMHa (PyHKLMS C N napaMeTbpa
BCEKM <MapameTbp;> BCbLIHOCT e obpasel
napameTpuTe ca BUAUMMN CaMO B PaMKUTE Ha <Ts10>
Mpumepun:

e id = \x -> x

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

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

\ <napameTbp;> ...<napamerbp,> -> <TAN0>
aHOHWMHA PyHKLMS C N NapameTbpa

BCEKN <MapameTbp;> BCbLYHOCT e obpasey
napaMeTpuTe cCa BUAUMMW CaMO B PaMKuTe Ha <Tsn0>
Mpumepun:

id = \x -> x

const = \x y -> x

(\x >2*xx+1) 3—7
(\x1->1++ [x]) 4 [1..3] — [1,2,3,4]
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T G T
A-DyHKL MM

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

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

BCEKM <MapameTbp;> BCbLIHOCT e obpasel

napameTpuTe ca BUAMMM CaMO B pamMKuTe Ha <Tsan10>
Mpumepun:

id = \x -> x

const = \x y -> x

(\x ->2*xx+1) 3—7

(\x 1 ->1++ [x]) 4 [1..3] — [1,2,3,4]

A\ (x,y) ->x"2 +y) (3,5) — 14
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T G T
A-DyHKL MM

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

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

BCEKM <MapameTbp;> BCbLIHOCT e obpasel

napameTpuTe ca BUAMMM CaMO B pamMKuTe Ha <Tsan10>
Mpumepun:

id = \x -> x

const = \x y -> x

(\x ->2*xx+1) 3—7

(\x 1 ->1++ [x]) 4 [1..3] — [1,2,3,4]

A\ (x,y) ->x"2 +y) (3,5) — 14

(\f x ->f (f x)) (*x3) 4 — 36
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T G T
A-DyHKL MM

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

\ <napameTbpi> ...<napamerbp,> -> <TAN0>
aHOHMMHA PyHKLUMA C N napameTbpa

BCekM <MapameTbp;> BCHLIHOCT e obpasel

napamMeTpuTe ca BUAMMK CaMO B paMKuUTe Ha <Tsn0>
Mpumepun:
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 +y) (3,5) — 14
o (\f x > f (f x)) (¥x3) 4 — 36
@ OTCUYAHETO Ha oMnepauun MOXE fa Ce U3pasu Ype3 A-pyHKLMuK:
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T G T
A-DyHKL MM

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

\ <napameTbpi> ...<napamerbp,> -> <TAN0>
aHOHMMHA PyHKLUMA C N napameTbpa

BCekM <MapameTbp;> BCHLIHOCT e obpasel

napameTpuTe ca BUAMMM CaMO B pamMKuTe Ha <Tsan10>
Mpumepun:
id = \x -> x
const = \x y -> x
(\x >2*xx+1) 3—7
\x1->1++ [x]1) 4 [1..3] — [1,2,3,4]
A\ (x,y) ->x"2 +y) (3,5) — 14
o (\f x ->f (f x)) (*x3) 4 — 36
@ OTCUYAHETO Ha oMnepauun MOXE fa Ce U3pasu Ype3 A-pyHKLMuK:
o (<onepauusi> <unspaz>) = \x -> x <onepauusi> <m3pas>
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T G T
A-DyHKL MM

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

\ <napameTbpi> ...<napamerbp,> -> <TAN0>
aHOHMMHA PyHKLUMA C N napameTbpa

BCekM <MapameTbp;> BCHLIHOCT e obpasel

napaMeTpuTe ca BUAMMU CaMO B paMKnTe Ha <TsA10>
Mpumepun:
id = \x -> x
const = \x y -> x
(\x ->2*xx+1) 3—7
\x1->1++ [x]1) 4 [1..3] — [1,2,3,4]
A\ (x,y) ->x"2 +y) (3,5) — 14
o (\f x ->f (f x)) (*x3) 4 — 36
@ OTCUYAHETO Ha oMnepauun MOXE fa Ce U3pasu Ype3 A-pyHKLMuK:
o (<onepauusi> <unspaz>) = \x -> x <onepauusi> <m3pas>
o (<un3paz> <onepauus>) = \x -> <u3pas> <onepayus> x
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DPyHKUMM Haf cnncbum

CeoiicTBa Ha A\-pyHKUMNTE

° \X1 X2 ... Xp => <Ts10>
— \x3 > \ x ->...\x, -> <tan0>

\Y g — X
ey = )
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DPyHKUMM Haf cnncbum

CeoiicTBa Ha A\-pyHKUMNTE

° \X{ X2 ... Xp => <TAN0>
= \x1 -> \ x0 -=>...\x, -> <Ta500>
° f x = <Tano>

<— f = \x -> <Tan0>

o [ | - = E DA
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeoiicTBa Ha A-pyHKUMNTE

° \X{ X2 ... Xp => <TAN0>
= \x1 -> \ xo ->...\x, -> <TAn0>
° f x = <Tano>
<~ f = \x -> <Tan0>
° f xy =<tano> —F)(; ;%
< f x =\y -><tan0>
<~ f =\xy -><TA00> ,-F)( P ;~2
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeoiicTBa Ha A-pyHKUMUTE

° \X{ X2 ... Xp => <TAN0>
= \x1 -> \ xo ->...\x, -> <TAn0>
° f x = <Tano>
<— f = \x -> <Tan0>
° f xy =<tano>
< f x =\y -><tan0>
— f =\xy -><Ta00>
° f x1...x, = <T9n00>
<— fxi...xp_1 = \Xx, -> <TAn00>
< ...
<— f =\x...x, -> <TA00>
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeoiicTBa Ha A-pyHKUMUTE

° \X{ X2 ... Xp => <TAN0>
= \x1 -> \ xo ->...\x, -> <TAn0>
° f x = <Tano>
<~ f = \x -> <Tan0>
° f xy =<tano>
< f x =\y -><tan0>
— f =\xy -><Ta00>
° f x1...x, = <T9n00>
< fx1...Xp—1 = \X, -> <Ts500>
<— f =\x...x, -> <TA00> r® (Y} ‘7
° \//—> f }(y ‘./
— \x -> f x ,ﬁé/
<~ f
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Tpancdopmauus (map)

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

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



Tpancdopmauus (map)

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

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

@ map f (x:xs) = f x : map f xs
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@ywwumn o7 no-sucox pea
Tpaxcdopmauus (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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@ywwumn o7 no-sucox pea
Tpaxcdopmauus (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
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@ywwumn o7 no-sucox pea
Tpaxcdopmauus (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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@ywwumn o7 no-sucox pea
Tpaxcdopmauus (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

Tpudon Tpucporos (PrM-N 16/17) KopTexn n cnucsun 15—-22 pekemepu 2016 r. 24 / 33



@ywwumn o7 no-sucox pea
Tpaxcdopmauus (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]
] ma.p (!!1) [[1,2,3],[4:5,6]:[7:8,9]] — [2,5:8]
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@ywwumn o7 no-sucox pea
Tpaxcdopmauus (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],[7,8,91] — [2,5,8]
e map sum [[1,2,3],[4,5,6],[7,8,91] — 7
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@ywwumn o7 no-sucox pea
Tpaxcdopmauus (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],[7,8,91] — [2,5,8]
e map sum [[1,2,3],[4,5,6],[7,8,9]1] — [6,15,24]
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@ywwumn o7 no-sucox pea
Tpaxcdopmauus (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]

ma-p ('Il) [[1:2,3]:[4:5,6]:[7:8,9]] — [2,5:8]
map sum [[1,2,3],[4,5,6],[7,8,91] — [6,15,24]
map (na ||_+_+) ["cat","dog","pig"] N 7
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@ywwumn o7 no-sucox pea
Tpaxcdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map £f1=1[fx]|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],[7,8,91] — [2,5,8]
map sum [[1,2,3],[4,5,6],[7,8,91] — [6,15,24]
map ("a "++) ["cat","dog","pig"]l —

["a cat","a dog","a pig"]
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@ywwumn o7 no-sucox pea
Tpaxcdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map £f1=1[fx]|x<-1]
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],[7,8,91] — [6,15,24]
map ("a "++) ["cat","dog","pig"]l —

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

e map (\f -> £ 2) [("2),(1+),(*3)] — 7
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@ywwumn o7 no-sucox pea
Tpaxcdopmauus (map)

map :: (a -> b) -> [a] -> [b]
map £f1=1[fx]|x<-1]
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],[7,8,91] — [6,15,24]
map ("a "++) ["cat","dog","pig"]l —

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

e map (\f -> £ 2) [(°2),(1+),(*3)] — [4,3,6]
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®Puntpupate (filter)

e filter :: (a -> Bool) -> [a] -> [a]
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®Puntpupate (filter)

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

o filter odd [1..5] — 7
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ByHLN O MUK P
®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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ByHLN O MUK P
®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),(*x3)] — 7
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ByHLN O MUK P
®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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ByHLN O MUK P
®untpupane (filter)

filter :: (a -> Bool) -> [a] -> [a]

filter pl=[x | x<-1, px]

filter _ [1 = [I
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)]
e map (filter even) [[1,2,35,[4,5,6],[7,8,9]] — 7

(= Jilkroutn {
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ByHLN O MUK P
®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) [[1,2,3],[4,5,61,[7,8,91] —
[[2]1,[4,61,[8]]
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T G T
®untpupare (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
e filter odd [1..5] — [1,3,5]
o filter (\f -> £ 2 > 3) [("2),(+1),(x3)] — [("2),(x3)]
o map (filter even) [[1,2,3],[4,5,61,[7,8,91] —
[[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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T G T
Puntpupare (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]1,[7,8,91] —
[[2],[4,6],[8]1]

e map (\x -> map (\f -> filter f x) [(<0),(==0),(>0)1)
(f-2,1,01,[1,4,-11,[0,0,111 —
(CC-2],[01,011]1,CC-11,01,[1,411,C(1,[0,0],[111]

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



DPyHKUMM Haf cnncbum

OTpensiHe Ha cnucbum ¢ map v filter

OTpensiHeTo Ha CNMCBUM € CUHTAaKTU4YHa 3axap 3a map u filter
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

OtpensiHe Ha cnucbum c map n filter

OTpensiHeTo Ha CNUCHUM € CUHTAaKTUYHA 3axap 3a map n filter

@ [<wuspasz> | <obpaszey> <- <cnucbk>, <ycnosme>]
—
map (\<obpazey> -> <uspas>)
(filter (\<obpazsey> -> <ycnoeme>) <CNNCHK>)
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

OtpensiHe Ha cnucbum c map n filter

OTpensiHeTo Ha CNUCHUM € CUHTAaKTUYHA 3axap 3a map n filter

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

—
map (\<obpazey> -> <uspas>)
(filter (\<obpazsey> -> <ycnoeme>) <CNNCHK>)

@ [<obpaszeu> | <obpasey> <- <cnucwbk>, <ycnosue;>,<ycnoBue;>]

—
filter (\<obpazey> -> <ycnoenes>)
(filter (\<obpasey> -> <ycnosue;>) <CAUCHK>)
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

OtpensiHe Ha cnucbum c map n filter

OTpensiHeTo Ha CNUCHUM € CUHTAaKTUYHA 3axap 3a map n filter

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

(filter (\<obpasey> -> <ycnosne>) <CNUCHK>)

[<obpaseu> | <obpaseu> <- <cAnucbk>, <ycnosue;>,<yCnosue;>]

—
filter (\<obpazey> -> <ycnoenes>)
(filter (\<obpasey> -> <ycnosue;>) <CAUCHK>)

[<uspas> | <obpasel; > <- <cnuchbk;>, <obpasely> <- <CMUCHKy>]
—

concat (map (\<obpasey;> ->
map (\ <obpaseur> -> <u3pas>) <CNUCHKy>)

<CNUCHK; >)
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DPyHKUMM Haf cnncbum

[sicHo ceuBane (foldr)

@ foldr :: (a ->b ->b) -=>b -> [a] -> b
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DPyHKUMM Haf cnncbum

[sicHo ceuBane (foldr)

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

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (x2 ‘op¢ ... (x, ‘op¢ nv) ...)
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

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

@ foldr _ nv [] = nv
foldr op nv (x:xs) = x ‘op¢ foldr op nv xs
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

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

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

o [lpumepn
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op‘ (O ‘opf ...(xp ‘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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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op‘ (O ‘opf ...(xp ‘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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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op‘ (O ‘opf ...(xp ‘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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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op‘ (O ‘opf ...(xp ‘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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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op‘ (O ‘opf ...(xp ‘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

o
o
o
e or = foldr (||) False
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op‘ (O ‘opf ...(xp ‘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 }/—> fx: }% 1
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op‘ (O ‘opf ...(xp ‘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 \\J —-j,F)( gg
concat = foldr (++) []

and = foldr (&&) True @f >()?)

or = foldr (||) False
map f = foldr (\x -> (f x:)) []
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

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

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

o [lpumepn )
o sum = foldr (+) 0 %RW.FWJJ{/F

product = foldr (*) 1 /‘

concat = foldr (++) [] v

and = foldr (&&) True Q"F A_M/w /_r. -(/[S»{ })\(
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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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

@ foldr :: (a ->b ->b) ->b -> [a] > b
@ foldr op nv [xy, x2, ..., X5l =
x1 ‘op¢ (x2 ‘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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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

[sicHo ceuBane (foldr)

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

@ foldr op nv [x1, X2, ..., Xp] =
x1 ‘op‘ (O ‘opf ...(xp ‘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 cBuBane (foldl)

@ foldl :: (b ->a ->b) ->b ->[a] ->b
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JsBo cBuBane (foldl)

@ foldl :: (b ->a ->b) ->b -> [a] -> Db
@ foldl op nv [x1, x2, ..., X1 =
(...((av ‘op x1) ‘op‘ x2) ...) ‘op‘ xp
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By 0T no-BCOK PoA
JsBo cBuBane (foldl)

@ foldl :: (b ->a ->b) ->b -> [a] -> b
@ 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 no-BCOK PoA
JsBo cBuBane (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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DPyHKUMM Haf cnncbum

CenBaHe Ha HenpasHu cnncbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a
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DPyHKUMM Haf cnncbum

CenBaHe Ha HenpasHu cnncbum (foldrl n foldll)
e foldrl :: (a -> a ->a) -> [a] -> a

@ foldrl op nv [x1, X2, ..., X5] =
x1 ‘op¢ (x2 ‘op¢ ...(xp—1 ‘0P Xp) ...)
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a
@ foldrl op nv [x1, X2, ..., X5] =

x1 ‘op¢ (o ‘op¢ ...(xp—1 ‘op‘ Xu) ...)

o foldrl [x] = x

foldrl op (x:xs) = x ‘op‘ foldrl op xs
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

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

@ foldrl op nv [x1, X2, ..., X5] =
x1 ‘op¢ (o ‘op¢ ...(xp—1 ‘op‘ Xu) ...)

o foldrl [x] = x

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

@ foldll :: (a -> a -> a) -> [a] -> a
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

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

foldrl op nv [x1, X2, ..., Xp] =
x1 ‘op¢ (o ‘op¢ ...(xp—1 ‘op‘ Xu) ...)

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] =

(...((xq ‘opf x2) ...) ‘op‘ xp
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a
@ foldrl op nv [x1, X2, ..., X5] =

x1 ‘op¢ (o ‘op¢ ...(xp—1 ‘op‘ Xu) ...)

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] =
(...((xq ‘opf x2) ...) ‘op‘ xp
@ foldll op (x:xs) = foldl op x xs
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a
@ foldrl op nv [x1, X2, ..., X5] =

x1 ‘op¢ (o ‘op¢ ...(xp—1 ‘op‘ Xu) ...)

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] =
(...((xq ‘opf x2) ...) ‘op‘ xp

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

o [lpumepn
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

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

@ foldrl op nv [x1, X2, ..., X5] =
x1 ‘op¢ (o ‘op¢ ...(xp—1 ‘op‘ Xu) ...)

o foldrl [x] = x

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

@ foldll :: (a -> a ->a) -> [a] -> a
@ foldll op nv [x1, X2, ..., Xp] =
(...((xq ‘opf x2) ...) ‘op‘ xp
@ foldll op (x:xs) = foldl op x xs
o [lpumepn
e maximum = foldrl max
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a
@ foldrl op nv [x1, X2, ..., X5] =

x1 ‘op¢ (o ‘op¢ ...(xp—1 ‘op‘ Xu) ...)

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] =
(...((xq ‘opf x2) ...) ‘op‘ xp

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

o [lpumepn

foldrl max
foldrl min

@ maximum

o minimum

Tpudon Tpucporos (PrM-N 16/17) KopTexn n cnucsun 15—-22 pekemepu 2016 r. 29 /33



CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CeunBaHe Ha HenpasHu cnucbum (foldrl n foldll)

@ foldrl :: (a -> a -> a) -> [a] -> a
@ foldrl op nv [x1, X2, ..., X5] =

x1 ‘op¢ (o ‘op¢ ...(xp—1 ‘op‘ Xu) ...)

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] =
(...((xq ‘opf x2) ...) ‘op‘ xp

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

o [lpumepn

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



DPyHKUMM Haf cnncbum

CkaHupate Ha cnucbun (scanl, scanr)

scanr M scanl BpbLAT UCTOPUATA Ha nNpecMmaTaHeTo Ha foldr m foldl
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DyHKUMKM HaA cnncbUn DyYHKLUMN OT MO-BUCOK pes,

CkaHupaHe Ha cnncbum (scanl, scanr)

scanr M scanl BpbLAT UCTOPUATA Ha nNpecMmaTaHeTo Ha foldr m foldl

@ scanr :: (a -> b ->b) ->b -> [a] -> [b]
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CkaHupaHe Ha cnncbum (scanl, scanr)

scanr M scanl BpbLAT UCTOPUATA Ha nNpecMmaTaHeTo Ha foldr m foldl
@ scanr :: (a -> b ->b) -> b -> [a] -> [b]

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

Xp ‘op¢ nv,
nv]
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CkaHupaHe Ha cnncbum (scanl, scanr)

scanr M scanl BpbLAT UCTOPUATA Ha nNpecMmaTaHeTo Ha foldr m foldl
@ scanr :: (a -> b ->b) -> b -> [a] -> [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) ->b -> [a] -> [b]
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CkaHupaHe Ha cnncbum (scanl, scanr)

scanr M scanl BpbLAT UCTOPUATA Ha nNpecMmaTaHeTo Ha foldr m foldl
@ scanr :: (a -> b ->b) -> b -> [a] -> [b]

@ scanr op nv [x1, X2, ..., Xp] =
[x1 ‘op¢ (x2 ‘op¢ ...(x, ‘op® nv) ...),
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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DPyHKUMM Haf cnncbum

Colneare Ha cnncbyy (zip, zipWith)

e zip :: [a] -> [b] -> [(a,b)]
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Colneare Ha cnncbyy (zip, zipWith)
e zip :: [a] -> [b] -> [(a,b)]

o zip [x1, X2, -.oy Xad Dv1, Y2, ooy ¥l — [(x1, y1), (x5 ¥2),
L (Xn: }’n)]
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CAZTUVTATEYL WG TISSTVEN  DyHKLMM OT No-BUCOK pes

CowusaHe Ha cnncbuy (zip, zipWith)

e zip :: [a] -> [b] -> [(a,b)]
o zip [x1, X2, -5 Xnd [y1s Y2, «oos Yol — [(x1, 1), Ox2, y2),
o Xy yadl
@ aKO eAVHUAT CMUCHK e MO-KbC, CNpa KOraTo CEbPLUN TOl
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