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Tpudon Tpucporos (Pr-N 18/19) KopTexun n cnucsun



Koptexu (tuples)

KOpTe)KVITe Ca HapeAeHU N-TOPKWU OT AAaHHW OT NPOWN3BOJIEH TUM.

o MMpumepu: (1, 2), (3.5,’A’, False),
(("square", (~2)), 1.0)
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Koptexu (tuples)

KOpTe)KVITe Ca HapeAeHU N-TOPKWU OT AAaHHW OT NPOWN3BOJIEH TUM.

o MMpumepu: (1, 2), (3.5,’A’, False),
(("square", (~2)), 1.0)

@ Twun koptex ot n enementa: (t1, to, ..., tp)
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Koptexu (tuples)

KOpTe)KVITe Ca HapeAeHU N-TOPKWU OT AAaHHW OT NPOWN3BOJIEH TUM.

o MMpumepu: (1, 2), (3.5,’A’, False),
(("square", (~2)), 1.0)

@ Twun koptex ot n enementa: (t1, to, ..., tp)

o CroliHocTu: HapeaeHu n-Topku OT Buaa (X1, X2, ..., Xp), KbAETO X;

e OoT Tun t; )( : : ‘é‘
| D\
oo ™
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Koptexu (tuples)

KOpTe)KVITe Ca HapeAeHU N-TOPKWU OT AAaHHW OT NPOWN3BOJIEH TUM.

o MMpumepu: (1, 2), (3.5,’A’, False),
(("square", (~2)), 1.0)

@ Twun koptex ot n enementa: (t1, to, ..., tp)

o CroiiHocTu: HapefeHn n-Topku oT Buga (xi, X2, ...

e OoT Tun t;

o [losBonsiBaT “nakeTupaHe” Ha HAKONKO CTOWHOCTU B eAHa
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Koptexu (tuples)

KOpTe)KVITe Ca HapeAeHU N-TOPKWU OT AAaHHW OT NPOWN3BOJIEH TUM.

o MMpumepu: (1, 2), (3.5,’A’, False),
(("square", (~2)), 1.0)

Twun koptex ot n enementa: (t1, to, ..., tp)

o CroliHocTu: HapeaeHu n-Topku OT Buaa (X1, X2, ..., Xp), KbAETO X;
e OoT Tun t;
o [losBonsiBaT “nakeTupaHe” Ha HAKONKO CTOWHOCTU B eAHa

Onepauun 3a HapeaeHn LBOKK:
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Koptexu (tuples)

KOpTe)KVITe Ca HapeAeHU N-TOPKWU OT AAaHHW OT NPOWN3BOJIEH TUM.

o MMpumepu: (1, 2), (3.5,’A’, False),
(("square", (-2)), 1.0)

Twun koptex ot n enementa: (t1, to, ..., tp)

CroliHocTu: HapeaeHn n-Topku oT Buaa (X1, X2, ..., Xp), KbAETO X;
e OoT Tun t;

MoseonsiBaT “nakeTupaHe” Ha HAKOAKO CTOMHOCTW B efHa

Onepauun 3a HapeaeHn LBOKK:
° (@) i1 a -> b -> (3gb) — KOHCTpynpaHe Ha HapefeHa fBolika
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Koptexu (tuples)

KopTexxute ca HapefeHU N-TOPKU OT JaHHW OT MPOW3BOJIEH TUM.

o MMpumepu: (1, 2), (3.5,’A’, False),
(("square", (-2)), 1.0)

@ Twun koptex ot n enementa: (t1, to, ..., tp)
o CroliHocTu: HapeaeHu n-Topku OT Buaa (X1, X2, ..., Xp), KbAETO X;
e OoT Tun t;
o [NosBonseat “nakeTupaHe” Ha HAKOJKO CTOMHOCTM B eAHa
o Onepauun 3a HapeaeHn LBOIKK:
e (,) :: a ->Db -> (a,b) — KOHCTpyMpaHe Ha HapeaeHa ABOIiKa
e fst :: (a,b) -> a — nNbpBa KOMMNOHEHTA Ha HapeleHa ABOIiKa

Tpudon Tpucporos (Pr-v1 18/19) KopTexn n cnucsun 21 Hoemepu 2018 r. 2/12



Koptexu (tuples)

KopTexxute ca HapefeHU N-TOPKU OT JaHHW OT MPOW3BOJIEH TUM.

o MMpumepu: (1, 2), (3.5,’A’, False),
(("square", (-2)), 1.0)

Twun koptex ot n enementa: (t1, to, ..., tp)

o CroliHocTu: HapeaeHu n-Topku OT Buaa (X1, X2, ..., Xp), KbAETO X;
e OoT Tun t;
o [NosBonseat “nakeTupaHe” Ha HAKOJKO CTOMHOCTM B eAHa

o Onepauun 3a HapeaeHn LBOIKK:
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 HapejAeHa [BOIKa
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[oTpebutenckn Tunose

o TunbT (String, Int) Moxe Aa o3HavaBa:
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[oTpebutenckn Tunose

o TunbT (String, Int) Moxe Aa o3HavaBa:
o nme n EMNH nHa yosek
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[oTpebutenckn Tunose

o TunbT (String, Int) Moxe Aa o3HavaBa:

o nme n EMNH nHa yosek
@ MPOAYKT C OMUCAHNE U KOJINHECTBO
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[NoTpebutencku Tunose

o TunbT (String, Int) Moxe Aa o3HavaBa:

o nme n EMNH nHa yosek
@ MPOAYKT C OMUCAHNE U KOJINHECTBO
e coHeT Ha Lllekcnnp n nopegHusT my Homep
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[NoTpebutencku Tunose

@ TunbT (String, Int) mMoxe ga o3HayaBa:

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

@ YpaobHo e fga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHA UM
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[NoTpebutencku Tunose

@ TunbT (String, Int) mMoxe ga o3HayaBa:

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

@ YpaobHo e fga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHA UM
@ type <KOHCTpyKTOp> = <TUnN>
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[NoTpebutencku Tunose

@ TunbT (String, Int) mMoxe ga o3HayaBa:

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

@ YpaobHo e fga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHA UM

@ type <KOHCTpyKTOp> = <TUnN>
@ KOHCTPYKTOpUTE Ca maeHTudmKaTopu, 3ano4saLuy c rnaeHa byksa
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[NoTpebutencku Tunose

@ TunbT (String, Int) mMoxe ga o3HayaBa:

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

@ YpaobHo e fga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHA UM

@ type <KOHCTpyKTOp> = <TUnN>
@ KOHCTPYKTOpUTE Ca maeHTudmKaTopu, 3ano4saLuy c rnaeHa byksa

o [Mpumepu:
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[NoTpebutencku Tunose

@ TunbT (String, Int) mMoxe ga o3HayaBa:

o ume n EMH Ha vosek

@ MNPOAYKT C ONNCAHNE N KONN4YeCTBO

@ COHET Ha LLIeKcnmp N NOPEAHNAT MY HOMEP
@ YpaobHo e fga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHA UM
@ type <KOHCTpyKTOp> = <TUnN>

@ KOHCTPYKTOpUTE Ca maeHTudmKaTopu, 3ano4saLuy c rnaeHa byksa
o [Mpumepu:

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

@ TunbT (String, Int) mMoxe ga o3HayaBa:

o ume n EMH Ha vosek

© MPOAYKT C ONMCaHUE N KOJNYECTBO

o coHeT Ha Lllekcrinp n nopegHust my Homep
@ YpaobHo e fga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHA UM
@ type <KOHCTpyKTOp> = <TUnN>

© KOHCTPYKTOpUTE Ca UAeHTUUKaTOpK, 3anoyBalyy ¢ rnasHa byksa
o [Mpumepu:

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

@ TunbT (String, Int) mMoxe ga o3HayaBa:

o ume n EMH Ha vosek

@ MNPOAYKT C ONNCAHNE N KONN4YeCTBO

@ COHET Ha LLIeKcnmp N NOPEAHNAT MY HOMEP
@ YpaobHo e fga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHA UM
@ type <KOHCTpyKTOp> = <TUnN>

@ KOHCTPYKTOpUTE Ca maeHTudmKaTopu, 3ano4saLuy c rnaeHa byksa
o [Mpumepu:

e type Student = (String, Int, Double)

e type Point = (Double, Double)
e type Triangle = (Point, Point, Point)
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[NoTpebutencku Tunose

@ TwnsT (String, Int) mMoXe A3 O3Ha4aBa:

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

@ VpobHo e fa vMeHyBame TUMOBETE, 3a 4a O3HaYaBaMe CMUCHJIA UM
@ type <KOHCTpyKTOp> = <TUnN>

@ KOHCTPYKTOpWTe ca ufeHTUdnKaTopu, 3anoysally C rnaeHa bykea
o [Mpumepu:

e type Student = (String, Int, Double)

e type Point = (Double, Double)

o type Triangle = (Point, Point, Point)

o type Transformation = Point -> Point
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[NoTpebutencku Tunose

@ TwnsT (String, Int) mMoXe A3 O3Ha4aBa:

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

@ VpobHo e fa vMeHyBame TUMOBETE, 3a 4a O3HaYaBaMe CMUCHJIA UM
@ type <KOHCTpyKTOp> = <TUnN>

@ KOHCTPYKTOpWTe ca ufeHTUdnKaTopu, 3anoysally C rnaeHa bykea
o [Mpumepu:

e type Student = (String, Int, Double)

e type Point = (Double, Double)

o type Triangle = (Point, Point, Point)

o type Transformation = Point -> Point

e type Vector = Point
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[NoTpebutencku Tunose

@ TwnsT (String, Int) mMoXe A3 O3Ha4aBa:
e nme n EMH Ha yosek
@ MNPOAYKT C ONNCAHNE N KONN4YeCTBO
e coHeT Ha Lllekcnnp n nopegHusT my Homep

@ YpaobHo e fga MMeHyBaMe TUMOBETE, 33 Aa O3Ha4YaBaMe CMUCHA UM

@ type <KOHCTpyKTOp> = <TUnN>
@ KOHCTPYKTOpWTe ca ufeHTUdnKaTopu, 3anoysally C rnaeHa bykea
o [Mpumepu:
e type Student = (String, Int, Double)
type Point = (Double, Double)
type Triangle = (Point, Point, Point)
type Transformation = Point -> Point
type Vector = Point
addVectors :: Vector -> Vector -> Vector
addVectors vl v2 = (fst vl + fst v2, snd vl + snd v2)
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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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OcobeHocTun Ha KopTexuTe

o fst (1,2,3) — [pewkal
o fst n snd paboTAT caMo Hajg HapedeHU ABOVKK!
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OcobeHocTun Ha KopTexuTe

o fst (1,2,3) — [pewkal
o fst n snd paboTAT caMo Hajg HapedeHU ABOVKK!

e ((a,b),c) # (a,(b,c)) # (a,b,c)
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OcobeHoCTr Ha KOpTEXNTE

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

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

@ Hama cneymaneH TMn KOPTEX OT €4ANH €NEMEHT. . .
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OcobeHoCTr Ha KOpTEXNTE

fst (1,2,3) — [pewkal
o fst u snd paboTaAT caMo Hajg 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 ()
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OcobeHoCTr Ha KOpTEXNTE

fst (1,2,3) — [pewkal
o fst u snd paboTaAT caMo Hajg 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 e3nunm TakbB TN C€ Hapu4a unit
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OcobeHoCTr Ha KOpTEXNTE

fst (1,2,3) — [pewkal
o fst u snd paboTaAT caMo Hajg 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 e3nunm TakbB TN C€ Hapu4a unit
@ MN3MNO0N3Ba CE 3a O3HAa4YaBaHE Ha ZINNcCa Ha I/IHdJOpMaLI.I/IFI
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Obpasum Ha KopTeXU

ObpaseL, Ha KOpTEX € KOHCTPYyKuusi oT Buga (p1, P2, .-, Pn)-
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Obpa3suy Ha KopTexu

Obpasew Ha KOPTEX € KOHCTPyKuust oT Buga (p1, po,

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

Tpudon Tpucporos (Pr-v1 18/19) KopTexun n cnucsun
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Obpa3suy Ha KopTexu

Obpasew Ha KOPTEX € KOHCTPyKuust oT Buga (p1, po,

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

@ addVectors (x1, y1) (x2, y2) = (x1 + x2, y1 + y2)

Tpudon Tpucporos (Pr-v1 18/19) KopTexun n cnucsun
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Obpa3suy Ha KopTexu

Obpasew Ha KOPTEX € KOHCTPyKuust oT Buga (p1, po,

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

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

e snd (_,y) =y

Tpudon Tpucporos (Pr-v1 18/19) KopTexun n cnucsun

21 Hoemepu 2018 r. 5/12



Obpa3suy Ha KopTexu

Obpaszey Ha KOPTEX € KOHCTPYKLUMs oT Buga (p1, P2, ---» Pn)-
[MacBa Ha BCeKM KOPTEX OT TOYHO n enemeHTa (X3, X2, ..., Xp), 32 KOUTO
obpaseubT p; NacBa Ha enemeHTa 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 € KOHCTPYKLUMs oT Buga (p1, P2, ---» Pn)-
MacBa Ha BCEKM KOPTEX OT TOYHO N enemeHTa (X1, X2, ..., Xp), 32 KOWTO
obpaseubT p; NacBa Ha enemeHTa X;.

@ addVectors (x1, y1) (x2, y2) = (x1 + x2, yl1 + y2)
fst (x, ) = x

snd (_,y) =y

getFN :: Student -> Int

getFN (_, fn, _) = fn

0bpasumTe Ha KOpPTEXU MoraT fa Ce U3Mos3BaT 3a ‘pasriobsisaHe’ Ha
KOpTeXu npu geduHuLms
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Obpa3suy Ha KopTexu

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

@ addVectors (x1, y1) (x2, y2) = (x1 + x2, yl1 + y2)
fst (x, ) = x

snd (_,y) =y

getFN :: Student -> Int

getFN (_, fn, _) = fn

obpa3sunTe Ha KOPTEXWU MOraT Aa ce U3non3eaT 3a  pa3rnobsisaHe” Ha
KOpTeXu npu geduHuLms

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

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

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

snd (_,y) =y

getFN :: Student -> Int

getFN (_, fn, _) = fn

obpa3sunTe Ha KOPTEXWU MOraT Aa ce U3non3eaT 3a  pa3rnobsisaHe” Ha
KOpTeXu npu geduHuLms

(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 fa M3nonseame UMeHyBaHu obpasuy
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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 fa M3nonseame UMeHyBaHu obpasuy

@ <ume>0<obpaseu>
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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 fa M3nonseame UMeHyBaHu obpasuy

@ <ume>0<obpaseu>

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

Cnncbum

HedvHnyms
© [lpasHuaT cnncek [1 e cnucskk ot Tnn [al

© AkoheenementorTMn aunt e cnucek ot tun [a]l To (h : t) e
cnncbk ot Tun [a]
e h — rnaea Ha cnucbka
e t — onawka Ha Ccnucbka
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Cnncbum

HedvHnyms
© [lpasHuaT cnncek [1 e cnucskk ot Tnn [al
@ Akoheenementor Tn amn t e cnucbk ot Tun [a] To (h : t) e
cnncek ot Tun [al
e h — rnaea Ha cnucbka
e t — onawka Ha crnucbka )

@ CNUCBKDBT € NOCNEAOBATENHOCT C NPON3BOJIHA ABJIXKNHA OT €JIEMEHTN
OT €AHaKDBB TUN
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Cnncbum

HedvHnyms
© [lpasHuaT cnncek [1 e cnucskk ot Tnn [al
@ Akoheenementor Tn amn t e cnucbk ot Tun [a] To (h : t) e
cnncek ot Tun [al
e h — rnaea Ha cnucbka
e t — onawka Ha crnucbka )

@ CNUCHBKDBT € NOCNe[A0BaTENHOCT C NMPOU3BOJIHA OBJIXKNHA OT €JIEMEHTIN
OT e[HaKbB TUM

@ (:) :: a -> [a]l -> [a] e pgsAcHoacoumaTuBHa ABYMECTHa
onepauus
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Cnncbum

HedvHnyms
© [lpasHuaT cnncek [1 e cnucskk ot Tnn [al

@ Akoheenementor Tn amn t e cnucbk ot Tun [a] To (h : t) e
cnncek ot Tun [al

e h — rnaea Ha cnucbka
e t — onawka Ha Ccnucbka

@ CNUCHBKDBT € NOCNe[A0BaTENHOCT C NMPOU3BOJIHA OBJIXKNHA OT €JIEMEHTIN
OT €0HaKbB TuUn

@ (:) :: a -> [a]l -> [a] e pgsAcHoacoumaTuBHa ABYMECTHa
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

Hecdbunnymns CIL\ [21 ‘B] E]j_] —;U’/Z)ZZ

© [lpasHuaT cnncek [1 e cnucskk ot Tnn [al

© AkoheenementorTMn aunt e cnucek ot tun [a]l To (h : t) e
cnncbk ot Tun [a]
e h — rnaea Ha cnucbka
e t — onawka Ha Ccnucbka

@ CNMUCHBKDBT € MNOCNefoBaTENHOCT C NpoOY3BOJIHA OBbJIKNHA OT €JIEMEHTIN

oT egHakbe Tun (X 1‘13 1 )< 4

@ (:) :: a -> [a]l -> [a] e pgsAcHoacoumaTuBHa ABYMECTHa
onepauus

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

e [a1, a2, ..., an] e no-ygoben 3anuc 3a ar: (az:...(ap: [1)...)
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Cnncbum

HedvHnyms
© [lpasHuaT cnncek [1 e cnucskk ot Tnn [al

@ Akoheenementor Tn amn t e cnucbk ot Tun [a] To (h : t) e
cnncek ot Tun [al

e h — rnaea Ha cnucbka
e t — onawka Ha Ccnucbka

@ CNUCHBKDBT € NOCNe[A0BaTENHOCT C NMPOU3BOJIHA OBJIXKNHA OT €JIEMEHTIN
OT €0HaKbB TuUn

@ (:) :: a -> [a]l -> [a] e pgsAcHoacoumaTuBHa ABYMECTHa
onepauus

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

e [a1, a2, ..., an] e no-ygoben 3anuc 3a ar: (az:...(ap: [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 ["UBam", 4.5] :: 7
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[Mpumepn

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

o ["VBam", 4.5] :: L
o [1]:2 :: 7
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[Mpumepn
o [False] :: [Booll

o ["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?

Tpudon Tpucporos (Pr-N 18/19) KopTexun n cnucsun



[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

Tpudon Tpucporos (Pr-N 18/19) KopTexun n cnucsun



[Mpumepn

[False] :: [Bool]

["VBam", 4.5] :: L

[1]:2 :: L

([1,2],[3],[4,5,6]] :: [[Int]]
([1,21,[31,[4,5,6]) :: ([Int], [Int], [Int])
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[Mpumepn

@ [False] :: [Booll]

o ["VBam", 4.5] :: L

o [1]:2 :: L

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

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

[Mpumepn

@ [False] :: [Booll]

["VBar", 4.5] :: L

[1]:2 :: L

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

Tpudon Tpucporos (Pr-v1 18/19) KopTexn n cnucsun 21 Hoemepu 2018 r. 8/12



(L ISSTVAN  [lechbnHnums n cuHTakeuc

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

Tpudon Tpucporos (Pr-v1 18/19) KopTexn n cnucsun 21 Hoemepu 2018 r. 8/12



(L ISSTVAN  [lechbnHnums n cuHTakeuc

[Mpumepn

[False] :: [Bool]

["VBar", 4.5] :: L

[1]:2 :: L

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

([1,21,03],[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))
(01 ::7
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[Mpumepn

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

(011 :: [fall

((1,2],[3],[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])
1

((Int,Int),Int, (Int,Int,Int))
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[Mpumepn

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

(011 :: [[al]
.0 ::7

((1,2],[3],[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])
1

((Int,Int),Int, (Int,Int,Int))
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[Mpumepn
@ [False] :: [Booll]
o ["VBam", 4.5] :: L
o [1]:2 :: L
e [[1,2],[31,[4,5,6]1]1 :: [[Int]]
e ([1,2],[3],[4,5,6]) :: ([Int], [Int], [Int])
o [(1,2),(3),(4,5,6)] :: L
o ((1,2),(3),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
o [[J] :: [[al] >« (N
o %01 :: [[al] [
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[Mpumepn
@ [False] :: [Booll]
o ["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
e ((1,2),(3),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
o [[1] :: [[all
o [1:[1 :: [[all
o [11:[007 :: 7 [[Q)Lﬂ
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBar", 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]]

Tpudon Tpucporos (Pr-v1 18/19) KopTexn n cnucsun 21 Hoemepu 2018 r. 8/12



Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBar", 4.5] :: L

[1]:2 :: L

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

([1,21,03],[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))
(011 :: [[all

(1:00 :: [[all

[(11:0071 :: [[Int]]
(0:01] :: < [Tjjj’/‘x
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBar", 4.5] :: L

[1]:2 :: L

[([1,2]1,[3],[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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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBar", 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

([1,2,31,01] ::7?
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Recpunnuinsn n canrarcue
[Mpumepn

[False] :: [Bool]

["VBar", 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],0[1]1 :: [[Int]]
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[Mpumepn
@ [False] :: [Booll]
o ["Umam", 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])
e [(1,2),(3),(4,5,6)] :: L
e ((1,2),(3),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
e [[1] ::
o [1:[1 :: [[all
o [1]1:[[1] :: [[Int]]
o [1:[1] :: L
o [11,2,31,001 :: [[Int]] Tyt f L6
o [[1,2,3],[0111 :: Ta)\ -

\—Y-J
G} 006D
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[Mpumepn
@ [False] :: [Booll]
o ["Uam", 4.5] :: L
o [1]:2 :: L
e [[1,2],[3],[4,5,6]] :: [[Int]]
o ([1,21,[3],[4,5,6]1) :: ([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),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
(011 :: [[all

(1:00 :: [[all

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

(0:01] :: L

([1,2,3],0[1]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),(4,5,6)) :: ((Int,Int),Int,(Int,Int,Int))
(011 :: [[all

(1:00 :: [[all

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

(0:01] :: L

([1,2,3],0[1]1 :: [[Int]]

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

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

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
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Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN

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

Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
@ type String = [Char]

@ Bcuukun onepaummn Hag cnucbum BaXkaT U Hag HU30BE
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
@ type String = [Char]

@ Bcuukn onepaunn Hag cnmcbumn BaxaT U Haj HU30BE

o [Mpumepu:
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
@ type String = [Char]
@ Bcuukn onepaunn Hag cnmcbumn BaxaT U Haj HU30BE
o [Mpumepu:
o [’H’, ’e’, ’17, 717, 70’ ] == "Hello"
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
@ type String = [Char]
@ Bcuukn onepaunn Hag cnmcbumn BaxaT U Haj HU30BE
o [Mpumepu:
o [’H’, ’e’, ’17, 717, 70’ ] == "Hello"
e ’H?:%e?:21%:%17:%07: I:I == "Hello"
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
@ type String = [Char]

@ Bcuukn onepaunn Hag cnmcbumn BaxaT U Haj HU30BE

o [Mpumepu:

Py [)H’) ,e7’ ’l)’ 71,’ )O’ ] == |lHellol|
o ’H’:’e’:’l’:’l’:’o’:[] == "Hello"
e ’H’:’e’:"1lo" == "Hello"
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Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
@ type String = [Char]

@ Bcuukn onepaunn Hag cnmcbumn BaxaT U Haj HU30BE

o [Mpumepu:

Py [)H” ,e7’ ’l)’ 71,’ )O’ ] == |lHellol|
e ’H’:%e?:217:21%:70%:[] == "Hello"

o 'H’:’e?:"1lo" == "Hello"

e "" == [] :: [Char]
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(L ISSTVAN  [lechbnHnums n cuHTakeuc

Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
@ type String = [Char]

@ Bcuukn onepaunn Hag cnmcbumn BaxaT U Haj HU30BE

o [Mpumepu:

Py [)H” ,e7’ ’l)’ 71,’ ,O’ ] e |lHellol|
e ’H?:%e?:%12:71%:%07:[] == "Hello"

o 'H’:’e?:"1lo" == "Hello"

e "" == [] :: [Char]

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

Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
@ type String = [Char]

@ Bcuukn onepaunn Hag cnmcbumn BaxaT U Haj HU30BE

o [Mpumepu:

Py [)H” ,e7’ ’l)’ 71,’ )O’ ] e |lHellol|
e ’H?:%e?:%12:71%:%07:[] == "Hello"

o 'H’:’e?:"1lo" == "Hello"

e "" == [] :: [Char]

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

Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
@ type String = [Char]

@ Bcuukn onepaunn Hag cnmcbumn BaxaT U Haj HU30BE

o [Mpumepu:

Py [)H” ,e7’ ’l)’ 71,’ ,O’ ] e |lHellol|
e ’H?:%e?:%12:71%:%07:[] == "Hello"

o 'H’:’e?:"1lo" == "Hello"

e "" == [] :: [Char]

o [[1,2,3],""] :: L

o ["12",[?3°1,[1] ::7
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Hwnsose

o B Haskell HnzoBeTe ca npeacraeenn kaTo cnucbum oT CUMBOAN
@ type String = [Char]

@ Bcuukn onepaunn Hag cnmcbumn BaxaT U Haj HU30BE

o [Mpumepu:

Py [)H” ,e7’ ’l)’ 71,’ )O’ ] e |lHellol|

-] ’H’:’e’:’l’:’l’:’o’:[] == "Hello"

e ’H’:’e’:"1lo" == "Hello"

e "" == [] :: [Char]

o [[1,2,3],""] :: L

o ["12",[°3°1,[1] :: [String]l = ([ (A/\Nrﬁ
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OcHoBHY PyHKLMK 33 CNCHLN

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

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

@ head :: [a] -> a — Bpbla rnaBata Ha (HenpaseH) cINCbK
e head [[1,2],[3,4]1]1 — [1,2]

Tpudon Tpucporos (Pr-N 18/19) KopTexun n cnucsun



Cnucbum AecbuHuuns n cunTakenc

OcCHOBHM DyHKLMY 32 CMUCHLN

@ head :: [al -> a — Bpblya raBata Ha (HenpaseH) CNMCBbK
o head [[1,2],[3,4]] — [1,2]
e head [] — [pewka!
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OcCHOBHM DyHKLMY 32 CMUCHLN

@ head :: [al -> a — Bpblya raBata 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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OcCHOBHM DyHKLMY 32 CMUCHLN

@ head :: [al -> a — Bpblya raBata 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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OcCHOBHM DyHKLMY 32 CMUCHLN

@ head :: [al -> a — Bpblya raBata 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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OcCHOBHM DyHKLMY 32 CMUCHLN

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

o head [[1,2],[3,4]] — [1,2]
e head [] — [pewka!
@ tail [a] -> [a] — Bpbla onawkaTa Ha (HenpaseH) cnncbk
e tail [[1,2],[3,4]1]1 — [I[3,4]]
e tail [] — [pewka!
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OcCHOBHM DyHKLMY 32 CMUCHLN

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

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

@ null [a] -> Bool — npoBepsiBa fafin CAUCHK € NpaseH
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OcCHOBHM DyHKLMY 32 CMUCHLN

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

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] — [[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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[eHepaTopu Ha cnucbLU

Moxkem Aa reHepupame CNMCbLM OT NOCNEAOBATENHN ENEMEHTN
@ [a..b] —» [a,a+1,a+2,...b]
e Mpumep: [1..5] — [1,2,3,4,5]
o Mpumep: [’a’..’e’] — "abcde"
o

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

[eHepaTopu Ha cnucbLU

MoxeM fa reHepupame CNUCbUW OT NOCAEAOBATENHN €eMEHTH
@ [a..b] —» [a,a+1,a+2,...b]
e Mpumep: [1..5] — [1,2,3,4,5]
o Mpumep: [’a’..%e’] — '"abcde"
o

CuHTakTu4Ha 3axap 3a enumFromTo from to

o [a,a+Ax .. bl — [a, a+ Ax, a+2Ax, ..., b'], kvpeto b’ e
Hali-ronsiMoTo yncno < b, 3a koeto b’ = a + kAx

o Mpumep: [1,4..15] — [1,4,7,10,13]
o MNpumep: [’a’,’e’..’2’] — "aeimquy"

o CuHTakTuyHa 3axap 3a enumFromThenTo from then to
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PekypcrBHN byHKUNM Hag CIACHLN

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 Hag CIACHLN

o (++) :: [a] -> [a] -> [a] — cnenBa ABa cnucbkKa
e [1..3] ++ [5..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 Hag CIACHLN

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 Hag CIACHLN

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]
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