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[lpencTaBsiHe Ha MaTpuLy

Moxxem Aa NpeagctaBMM MaTpuua KaTo CNUCHK OT CNNCHK OT €JIEMEHTN!

123 ((123) (45 6))
4 5 6
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[lpencTaBsiHe Ha MaTpuLy

Moxxem Aa NpeagctaBMM MaTpuua KaTo CNUCHK OT CNNCHK OT €JIEMEHTN!

(123> ((123) (4586)
45 6

[MpoBepka 3a KOpeKTHOCT:

(define (all p? 1) (foldr (lambda (x y) (and x y)) #t 1))

(define (matrix? m)
(and (list? m)
(not (null? (car m)))
(all list? m)
(all (lambda (row) (= (length row)

(length (car m)))) m)))
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Bazosu onepauunn

Bpoii pegose n cTbnbose
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Bazosu onepauunn

Bpoii pegose n cTbnbose

(deds
(define (get-rows m) (length m)) = {\7 ><) (p Y)/

(define (get-columns m) (length (car m)))
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Bazosu onepauunn

Bpoii pegose n cTbnbose

(define get-rows length)
(define (get-columns m) (length (car m)))
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Bazosu onepauunn

Bpoii pegose n cTbnbose

(define get-rows length)
(define (get-columns m) (length (car m)))

HamupaHe Ha nbpBun peg n cTbnb
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Bazosu onepauunn

Bpoii pegose n cTbnbose

(define get-rows length)
(define (get-columns m) (length (car m)))

HamupaHe Ha nbpBun peg n cTbnb

(define (get-first-row m) (car m))
(define (get-first-column m) (map car m))
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Bazosu onepauunn

Bpoii pegose n cTbnbose

(define get-rows length)
(define (get-columns m) (length (car m)))

HamupaHe Ha nbpBun peg n cTbnb

(define get-first-row car)
(define (get-first-column m) (map car m))
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Bazosu onepauunn

Bpoii pegose n cTbnbose

(define get-rows length)
(define (get-columns m) (length (car m)))

HamupaHe Ha nbpBun peg n cTbnb

(define get-first-row car)
(define (get-first-column m) (map car m))

VaTprBaHe Ha nbpBM peg n cTbab
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Bazosu onepauunn

Bpoii pegose n cTbnbose

(define get-rows length)
(define (get-columns m) (length (car m)))

HamupaHe Ha nbpBun peg n cTbnb

(define get-first-row car)
(define (get-first-column m) (map car m))

VaTprBaHe Ha nbpBM peg n cTbab

(define (del-first-row m) (cdr m))
(define (del-first-column m) (map cdr m))
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Bazosu onepauunn

Bpoii pegose n cTbnbose

(define get-rows length)
(define (get-columns m) (length (car m)))

HamupaHe Ha nbpBun peg n cTbnb

(define get-first-row car)
(define (get-first-column m) (map car m))

VaTprBaHe Ha nbpBM peg n cTbab

(define del-first-row cdr)
(define (del-first-column m) (map cdr m))
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PaswupeHun onepaunu

HamupaHe Ha peg v cToab no nHgekc
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PaswupeHun onepaunu

HamupaHe Ha peg v cToab no nHgekc

(define (get-row i m) (list-ref m i))
(define (get-column i m)

(map (lambda (row) (list-ref row i)) m))
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PaswupeHun onepaunu

HamupaHe Ha peg v cToab no nHgekc

(define (get-row i m) (list-ref m i))
(define (get-column i m)
(map (lambda (row) (list-ref row i)) m))

TpaHcnoHupaHe
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PaswupeHun onepaunu

HamupaHe Ha peg n cTonb no nHgekc

(define (get-row i m) (list-ref m i))
(define (get-column i m)
(map (lambda (row) (list-ref row i)) m))

TpaHcnoHupaHe

(define (transpose m)
(accumulate ? 7 7 7

7 7))
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PaswupeHun onepaunu

HamupaHe Ha peg n cTonb no nHgekc

(define (get-row i m) (list-ref m i))
(define (get-column i m)
(map (lambda (row) (list-ref row i)) m))

TpaHcnoHupaHe

(define (transpose m)
(accumulate cons ? 7 7

7 7))
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PaswupeHun onepaunu

HamupaHe Ha peg n cTonb no nHgekc

(define (get-row i m) (list-ref m i))
(define (get-column i m)
(map (lambda (row) (list-ref row i)) m))

TpaHcnoHupaHe

(define (transpose m)
(accumulate cons () 7 7

7 7))
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PaswupeHun onepaunu

HamupaHe Ha peg n cTonb no nHgekc

(define (get-row i m) (list-ref m i))
(define (get-column i m)
(map (lambda (row) (list-ref row i)) m))

TpaHcnoHupaHe

(define (transpose m)
(accumulate cons () 0 7

7 7))
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PaswupeHun onepaunu

HamupaHe Ha peg n cTonb no nHgekc

(define (get-row i m) (list-ref m i))
(define (get-column i m)
(map (lambda (row) (list-ref row i)) m))

TpaHcnoHupaHe

(define (transpose m)
(accumulate cons ’() 0 (- (get-columns m) 1)

7 7))
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PaswupeHun onepaunu

Hamupane Ha peg n cTbb no nHaekc
(define (get-row i m) (list-ref m i))
(define (get-column i m)

(map (lambda (row) (list-ref row i)) m))

TpaHcnoHupaHe

(define (transpose m)

(accumulate cons ’() 0 (- (get-columns m) 1)
(lambda (i) (get-column i m)) 7))
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PaswupeHun onepaunu

Hamupane Ha peg n cTbb no nHaekc
(define (get-row i m) (list-ref m i))
(define (get-column i m)

(map (lambda (row) (list-ref row i)) m))

TpaHcnoHupaHe

(define (transpose m)

(accumulate cons ’() 0 (- (get-columns m) 1)
(lambda (i) (get-column i m)) 1+))
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ApuTMETNYHU onepauny

CvbupaHe Ha maTpuum
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ApuTMETNYHU onepauny

CvbupaHe Ha maTpuum

(define (sum-vectors vl v2) (map + vl v2))

(define (sum-matrices ml m2) (map sum-vectors ml m2))

Tpudon Tpucporos (PrM-N 16/17) CrpykTypu oT gaHHu B Scheme

10 Hoemspu 2016 r.

5/ 20



ApuTMETNYHU onepauny

CvbupaHe Ha maTpuum

(define (sum-vectors vl v2) (map + vl v2))

(define (sum-matrices ml m2) (map sum-vectors ml m2))

YMHOXeHMe Ha MaTpuum
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ApuTMETNYHU onepauny

—
CvbupaHe Ha maTpuum ){\Z/ )

(define (sum-vectors vl v2) (map + vl v2))

(define (sum-matrices ml m2) (map sum-vectors ml m2))

3. b7 =50
YmHoxerue Ha MaTpuum (¢ij = & - b/ =3
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ApuTMETNYHU onepauny

CvbupaHe Ha maTpuum

(define (sum-vectors vl v2) (map + vl v2))
(define (sum-matrices ml m2) (map sum-vectors ml m2))

YMHOXeHMe Ha MaTpuum (cjj = 3 - bjT =7 _0AikBk))

(define (mult-vectors vl v2) (apply + (map * vl v2)))
(define (mult-matrices ml m2)
(let ((m2t (transpose m2)))
(map (lambda (row)
(map (lambda (column) (mult-vectors row column))

m2t)) (“U :(;/:

m1))) (( D
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Huea Ha abcTpakuus

AbBCTpaKLmMsa CbC CTPYKTYPW OT AaHHY

Hedunnuns (Abctpakums)

MpuHunn 3a pasgensiveto (“abcTpaxupaHeTo’) Ha mpescTaBsHETO Ha
pageHa cTpyktypa ot gavHu (Cl) ot HeliHoTO n3non3saxe.
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AbCTpaKkums CbC CTPYKTYPU OT AaHHY

Hedunnuns (Abctpakums)

MpuHunn 3a pasgensiveto (“abcTpaxupaHeTo’) Ha mpescTaBsHETO Ha
pageHa cTpyktypa ot gavHu (Cl) ot HeliHoTO n3non3saxe.

@ OCHOBEH MPUHLMMN HAa ODEKTHO-OPUEHTMPAHOTO MpOrpamupaHe
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Huea Ha abcTpakuus

AbCTpaKkums CbC CTPYKTYPU OT AaHHY

Hedunnuns (Abctpakums)

MpuHunn 3a pasgensiveto (“abcTpaxupaHeTo’) Ha mpescTaBsHETO Ha
pageHa cTpyktypa ot gavHu (Cl) ot HeliHoTO n3non3saxe.

@ OCHOBEH MPUHLMMN HAa ODEKTHO-OPUEHTMPAHOTO MpOrpamupaHe

@ noseonsBsa nsnonseaHeto Ha C/l npean npepcraesiHeTo 1 ga e
YTOYHEHO
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bkl
AbCTpaKkums CbC CTPYKTYPU OT AaHHY

Hedunnuns (Abctpakums)

MpuHunn 3a pasgensiveto (“abcTpaxupaHeTo’) Ha mpescTaBsHETO Ha
pageHa cTpyktypa ot gavHu (Cl) ot HeliHoTO n3non3saxe.

@ OCHOBEH MPUHLMMN HAa ODEKTHO-OPUEHTMPAHOTO MpOrpamupaHe

@ noseonsBsa nsnonseaHeto Ha C/l npean npepcraesiHeTo 1 ga e
YTOYHEHO

@ npeanmcTBa:
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AbCTpaKkums CbC CTPYKTYPU OT AaHHY

Hedunnuns (Abctpakums)
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@ OCHOBEH MPUHLMMN HAa ODEKTHO-OPUEHTMPAHOTO MpOrpamupaHe

@ noseonsBsa nsnonseaHeto Ha C/l npean npepcraesiHeTo 1 ga e
YTOYHEHO

@ npeanmcTBa:

@ nporpamMuTe pa6OT$IT Ha NO-BMCOKO KOHUENTYAaJIHO HUBO CbC Cﬂ'
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bkl
AbCTpaKkums CbC CTPYKTYPU OT AaHHY

Hedunnuns (Abctpakums)

MpuHunn 3a pasgensiveto (“abcTpaxupaHeTo’) Ha mpescTaBsHETO Ha
pageHa cTpyktypa ot gavHu (Cl) ot HeliHoTO n3non3saxe.

@ OCHOBEH MPUHLMMN HAa ODEKTHO-OPUEHTMPAHOTO MpOrpamupaHe

@ noseonsBsa nsnonseaHeto Ha C/l npean npepcraesiHeTo 1 ga e
YTOYHEHO

@ npeanmcTBa:

@ nporpamMuTe pa6OT$IT Ha NO-BMCOKO KOHUENTYAaJIHO HUBO CbC Cﬂ'

@ MO3BOJISIBA a/NITEPHATUBHM UMnaemeHTaunn Ha gageda CL, nogxoasim
33 pasfMYHU BUAOBE 3ajaqn
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Huea Ha abcTpakuus

AbCTpaKkums CbC CTPYKTYPU OT AaHHY

Hedunnuns (Abctpakums)

MpuHunn 3a pasgensiveto (“abcTpaxupaHeTo’) Ha mpescTaBsHETO Ha
pageHa cTpyktypa ot ganHu (C}) ot HeliHoTO M3non3saHe.

@ OCHOBEH MPUHLMMN HAa ODEKTHO-OPUEHTMPAHOTO MpOrpamupaHe

@ noseonsiBa usnonseaHeto Ha C/] npeaw npeacrassHeTo N ga e
YTOYHEHO
@ npeauMcTBa:

e nporpamuTe paboTAT Ha NO-BUCOKO KOHLEeNTyanHo Hueo cbe C/1

o Mo3BOJISIBA aNTepHaTUBHU UMNAeMeHTaumm Ha gagerda C[, nogxoaswm
3a pasAnYHM BUAOBE 3aJa4n

@ BJINAHUETO Ha NMPOMEHN NO NPEACTABAHETO € OrpaHN4€eHoO A0
onepauunTe, KOMTO “3HaAT’ 3a Hero
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Huea Ha abcTpakuus

AbCTpaKkums CbC CTPYKTYPU OT AaHHY

Hedunnuns (Abctpakums)

MpuHunn 3a pasgensiveto (“abcTpaxupaHeTo’) Ha mpescTaBsHETO Ha
pageHa cTpyktypa ot ganHu (C}) ot HeliHoTO M3non3saHe.

@ OCHOBEH MPUHLMMN HAa ODEKTHO-OPUEHTMPAHOTO MpOrpamupaHe

@ noseonsiBa usnonseaHeto Ha C/] npeaw npeacrassHeTo N ga e
YTOYHEHO

@ npeanmcTBa:

nporpamute paboTAT Ha NO-BUCOKO KOHLenTyanHo Hueo cbc CU
No3BOJIsiBA aNTEPHATUBHU UMNAeMeHTauun Ha gageHa CJ, nogxoasuim
3a pasAnYHM BUAOBE 3aJa4n

BINAHNETO Ha NPOMEHN MO NPEACTABAHETO € OrpaHN4Y€eHO OO0
onepauunTe, KOMTO “3HaAT’ 3a Hero

nogobpeHns npu NpeAcTaBAHETO aBTOMATMYHO Ce pa3npocTpaHsaBaT Ao
No-ropHUTE HMBA Ha abcTpakuus
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW

[Mpymep: paymoHanHo Yucno

@ Jlornyecko onncaHue: obUKHOBEHA p,p06
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Huea Ha abcTpakuus

[Mpymep: paymoHanHo Yucno

@ Jlornyecko onncaHue: obUKHOBEHA p,po6

@ DPusnyecko npeacrtaBAaHeE: TO4YKOBaA p,BOI7IKa OT uenn 4mcna
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Huea Ha abcTpakuus

[Mpymep: paymoHanHo Yucno

@ Jlornyecko onncaHue: obUKHOBEHA p,po6
@ DPusnyecko npeacrtaBAaHeE: TO4YKOBaA ABOVIKa OT uenn 4mcna

e bazsoswu onepauun:

@ KOHCTPYyWpaHe Ha paunoOHasIHO 4nCno
@ nony4daBaHe Ha 4HucnaunTen
@ NnoJslydaBaHe Ha 3HaMeEHaTen
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Huea Ha abcTpakuus

[Mpymep: paynoHanHO Yucno

@ Jlorunyecko onucaHune: obnkHoBeHa p,po6

o Dusnyecko npefcTaBsiHe: TOYKOBA fBOIKA OT LEAN Yucna
e bazsoswu onepauun:

@ KOHCTPyMpaHe Ha PaLMOHaNHO YNCIO

o noJsiydaBaHe Ha YnNcauTes

@ roJsiy4aBaHe Ha 3HameHaTesn
@ ApuTMeTnYHU onepauuu:

e cubupate, usBakgaHe

® YMHOXeHUE, aeneHue

@ CpaBHeHue
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Huea Ha abcTpakuus

[Mpymep: paynoHanHO Yucno

Jlornyecko onuncanmne: obukHoBeHa p,po6

Dusnyecko npefcTaBsiHe: TOHKOBA ABOWKA OT LeAu Yucna
e bazsoswu onepauun:

@ KOHCTPYyWpaHe Ha paunoOHasIHO 4nCno
@ nony4daBaHe Ha 4HucnaunTen
@ NnoJslydaBaHe Ha 3HaMeEHaTen

@ ApuTMeTnYHU onepauuu:

e cubupate, usBakgaHe
® YMHOXeHUE, aeneHue
@ CpaBHeHue

o [lpunoxHun nporpamu
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Huea Ha abcTpakuus

Huga Ha abcTpakuus

MPUJIOXKHU NPOrpamm

APUTMETUYHWN onepaunn
(+. - % [/ =< > <= >=)

6a3oBu onepauun
(KOHCTPYKTOp, CENEKTOPM 3a HUCAUTEN U 3HAMEHaTen)

duznyecko npeacrassHe
(ToukoBa aBoiika OT Lenn 4ucnia)

Tpudon Tpucporos (PrM-N 16/17) CTpykTypu oT gaHHu B Scheme 10 Hoemepu 2016 r. 8/ 20



A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

PauvoHanHu yucna

®usnyecko npencrtaBsaHe

| |

|yncnnten| [3HamenaTen|
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

PauunoHanHm 4yucna

®usnyecko npencrtaBsaHe

| |

|yncnnten| [3HamenaTen|

Bazoen onepauynn

@ (define (make-rat n d) (cons n d))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

PauunoHanHm 4yucna

®usnyecko npencrtaBsaHe

| |

|yncnnten| [3HamenaTen|

Bazoen onepauynn

@ (define make-rat cons)
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

PauunoHanHm 4yucna

®usnyecko npencrtaBsaHe

| |

|yncnnten| [3HamenaTen|

Bazosun onepauunn
@ (define make-rat cons)

o (define (get-numer r) (car r))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

PauunoHanHm 4yucna

®usnyecko npencrtaBsaHe

| |

|yncnnten| [3HamenaTen|

Bazosun onepauunn
@ (define make-rat cons)

o (define get-numer car)
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

PauunoHanHm 4yucna

®usnyecko npencrtaBsaHe

| |

|yncnnten| [3HamenaTen|

Bazosun onepauunn
@ (define make-rat cons)
o (define get-numer car)

o (define (get-denom r) (cdr r))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

PauunoHanHm 4yucna

®usnyecko npencrtaBsaHe

| |

|yncnnten| [3HamenaTen|

Bazosun onepauunn
@ (define make-rat cons)
o (define get-numer car)

o (define get-denom cdr)
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

PauunoHanHm 4yucna

®usnyecko npencrtaBsaHe

I I |
| |

|yncnnten| [3HamenaTen|

Bazosun onepauunn
@ (define make-rat cons)
o (define get-numer car)

o (define get-denom cdr)

Mo-pobpe:

(define (make-rat n d)
(if (=d 0) (cons n 1) (cons n d)))
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ABCTpakuns CbC CTPYKTYPU OT AaHHU A6cTpakuusi ¢ TOHKOBU ABONKMN

ApuTMETNYHU onepauny

(define (*rat p q)
mhh_Mmh (make-rat (* (get-numer p) (get-numer q))
dydy  didy (* (get-denom p) (get-denom q))))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

ApuTMETNYHU onepauny

ni

4 h

(define (*rat p q)
mhh_Mmh (make-rat (* (get-numer p)
dydy  didy (* (get-denom p)

(define (+rat p q)
(make-rat (+ (* (get-numer
(get-denom
n2 _ mdx + nadh (* (get-denom
d did; (get-numer
(* (get-denom p)
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ABCTpakuns CbC CTPYKTYPU OT AaHHU A6cTpakuusi ¢ TOHKOBU ABONKMN

ApuTMETNYHU onepauny

(define (*rat p q)
M Mmh (make-rat (* (get-numer p) (get-numer q))
did> did> (* (get-denom p) (get-denom q))))
(define (+rat p q)
(make-rat (+ (* (get-numer p)
(get-denom q))
o, mdz + mdy (x (get-denom p)
i da dvdy (get-numer q)))
(* (get-denom p) (get-denom q))))
(define (<rat p q)
" n (< (¢ (get-numer p) (get-denom q))
d—l < d—2 & nido < npdy (* (get-numer q) (get-denom p))))
1 2
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW

[lporpamu ¢ paymoHanHu Ymucna

1M
=] X

(define (my-exp x n)
(accumulate ? ? O n
7 14))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW

[lporpamu ¢ paymoHanHu Ymucna

1M
=] X

(define (my-exp x n)
(accumulate +rat ? O n
7 14))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW

[lporpamu ¢ paymoHanHu Ymucna

i

n

> 7
il

i=0

(define (my-exp x n)
(accumulate +rat (make-rat 0 1) O n
7 14))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

[lporpamu ¢ paymoHanHu Ymucna

i

n
>3
i

=l

(define (my-exp x n)
(accumulate +rat (make-rat 0 1) O n
(lambda (i) (make-rat (pow x i) (fact 1))) 1+))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW

Hopmanunsauus

Mpobnem: Hucantenat n sHaMeHaTenaT ctaBaT MHOrO ronemu!
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

Hopmanunsauus

Mpobnem: Hucantenat n sHaMeHaTenaT ctaBaT MHOrO ronemu!

Mpobnem: (<rat (make-rat 1 2) (make-rat 1 -2)) — #t
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW A6cTpakuusi ¢ TOHKOBU ABONKMN

Hopmanunsauus

Mpobnem: Hucantenat n sHaMeHaTenaT ctaBaT MHOrO ronemu!
Mpobnem: (<rat (make-rat 1 2) (make-rat 1 -2)) — #t

Npes: Ja pabotum ¢ Hopmaansupanu apobu g, kbaeto p € Z,q € NT n
ged(p,q) = 1.
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ABCTpakuns CbC CTPYKTYPU OT AaHHU A6cTpakuusi ¢ TOHKOBU ABONKMN

Hopmanunsauus

Mpobnem: HucantenaT n 3HaMeHaTeNAT cTaBaT MHOro ronemu!
Mpobnem: (<rat (make-rat 1 2) (make-rat 1 -2)) — #t

Npes: Ja pabotum ¢ Hopmaansupanu apobu 5' kbaeto p € Z,q € NT n
ged(p,q) = 1.

(define (make-rat n d)
(if (or (=d 0) (=n 0)) (cons 0 1)
(let* ((g (gcd n d))
(ng (quotient n g))
(dg (quotient d g)))
(if (> dg 0) (cons ng dg)
(cons (- ng) (- dg))))))
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ABCTpakuns CbC CTPYKTYPU OT AaHHU A6cTpakuusi ¢ TOHKOBU ABONKMN

Hopmanunsauus

Mpobnem: Hucantenat n sHaMeHaTenaT ctaBaT MHOrO ronemu!
Mpobnem: (<rat (make-rat 1 2) (make-rat 1 -2)) — #t

Npes: Ja pabotum ¢ Hopmaansupanu apobu g, kbaeto p € Z,q € NT n
ged(p,q) = 1.
(define (make-rat n d)
(if (or (=d 0) (=n 0)) (cons 0 1)
(let* ((g (gcd n d))
(ng (quotient n g))
(dg (quotient d g)))
(if (> dg 0) (cons ng dg)
(cons (- ng) (- dg))))))

He e HY>XHO Oa NpaBUM KaKBUTO N Aa € Apyrun FIpOMeHI/I!

Tpudon Tpucporos (PrM-N 16/17) CTpykTypu oT gaHHu B Scheme 10 Hoemspu 2016 r. 12 / 20



A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Ab6cTpakuusi cbc curHaTypa

CurHaTypa

Mpobnem: He moxem ga pasnuuum C[] ¢ egHaken npeactassiHus!
(paLMoHasHO YNCIIO, KOMMJIEKCHO HYNCI0, TOYKA B PaBHUHATA)
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ABCTpPaKUNsA CbC CTPYKTYPU OT AaHHN AT LETNITE R MRS/ TER 370

CurHaTypa

Mpobnem: He moxem ga pasnuuum C[] ¢ egHaken npeactassiHus!

(PaLMOHaHO YMC/IO, KOMMJIEKCHO YNCII0, TOHYKA B PaBHNUHATA)
Naes: Ja pobasum “eTuker” Ha obekTa

| [ T | T |
rat |4uncanten| |3HamenaTen|
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ABCTpPaKUNsA CbC CTPYKTYPU OT AaHHN AT LETNITE R MRS/ TER 370

CurHaTypa

Mpobnem: He moxem pa pasnuuum C[1 ¢ egHakeu npencrassHus!

(paLI,I/IOHaJ'IHO HYNCNO, KOMNNEKCHO 4YNCNO, TOYKa B paBHVIHaTa)
Naes: Ja pobasum “eTuket”’ Ha obekTa

I [ — I I

! |

|4ncnanten| [3HamenaTen|

rat

(define (make-rat n d)
(cons ’rat

(if (or (=d 0) (=n 0)) (cons 0 1)
(let* ((g (gcd n 4))
(ng (quotient n g))
(dg (quotient d g)))
(if (> dg 0) (cons ng dg)

(cons (- ng) (- dg)))))))

(define get-numer cadr)
(define get-denom cddr)
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Ab6cTpakuusi cbc curHaTypa

[lpoBepka 3a KOPEKTHOCT

Beue moxem ga nposepum fann gafeH obekT € pauMoHaNHO YMCAo:
(define (rat? p)
(and (pair? p) (eq? (car p) 'rat)
(pair? (cdr p))
(integer? (cadr p)) (integer? (cddr p))))
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ABCTpPaKUNsA CbC CTPYKTYPU OT AaHHN AT LETNITE R MRS/ TER 370

[lpoBepka 3a KOPEKTHOCT

Beue moxem ga nposepum fann gafeH obekT € pauMoHaNHO YMCAo:
(define (rat? p)

(and (pair? p) (eq? (car p) 'rat)
(pair? (cdr p))

(integer? (cadr p)) (integer? (cddr p))))
Moxem fa gobaBMM npoBepka 3a KOPETHOCT:

(define (check-rat f)
(lambda (p)

(if (rat? p) (f p) 'error)))

(define get-numer (check-rat cadr))
(define get-denom (check-rat cddr))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW

Kancynauus Ha 6asoeu onepauun

Mpobnem: onepauunte Hag C ca Bugumn rnobanHo
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Kancynauns

Kancynauus Ha 6asosu onepayuu

Mpobnem: onepaunnte Hag C/ ca Buanmun rnobanHo

WNaes: na ru nanpasum “private’

Tpudon Tpucporos (PrM-N 16/17) CTpykTypu oT gaHHu B Scheme 10 Hoemspu 2016 r. 15 / 20



A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Kancynauns

Kancynauus Ha 6asosu onepayuu

Mpobnem: onepaunnte Hag C/ ca Buanmun rnobanHo

WNaes: na ru nanpasum “private’

(define (make-rat n d)
(lambda (prop)
(case prop
('get-numer n)
('get-denom d)
('print (cons n d)))))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Kancynauns

Kancynauus Ha 6asosu onepayuu

Mpobnem: onepaunnte Hag C/ ca Buanmun rnobanHo

WNaes: na ru nanpasum “private’

(define (make-rat n d)
(lambda (prop)
(case prop
('get-numer n)
('get-denom d)
('print (cons n d)))))

(define r (make-rat 3 5))
(r 'get-numer) — 3
(r 'get-denom) — 5

(r 'print) — (3 . 5)
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Kancynauns

Hopmanusauns npu kancynaums

(define (make-rat n d)
(let* ((g (gcd n d))
(numer (quotient n g))
(denom (quotient d g)))
(lambda (prop)
(case prop
('get-numer numer)
('get-denom denom)
('print (cons numer denom))))))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Kancynauns

Hopmanusauns npu kancynaums

(define (make-rat n d)
(let* ((g (gcd n d))
(numer (quotient n g))
(denom (quotient d g)))
(lambda (prop)
(case prop
('get-numer numer)
('get-denom denom)
('print (cons numer denom))))))

o (define r (make-rat 4 6))
o (r 'print) — (2 . 3)
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Kancynauns

Kancynaunsa Ha onepauumn C aprymMeHTu

(define (make-rat n d)
(let* ((g (gcd n d))
(numer (quotient n g))
(denom (quotient d g)))
(lambda (prop . params)
(case prop
('get-numer numer)
('get-denom denom)
('print (cons numer denom))
(’* (let ((r (car params)))
(make-rat (* numer (r ’get-numer))
(* denom (r ’get-denom)))))))))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Kancynauns

Kancynaunsa Ha onepauumn C aprymMeHTu

(define (make-rat n d)
(let* ((g (gcd n d))
(numer (quotient n g))
(denom (quotient d g)))
(lambda (prop . params)
(case prop
('get-numer numer)
('get-denom denom)
('print (cons numer denom))
(’* (let ((r (car params)))
(make-rat (* numer (r ’get-numer))
(* denom (r ’get-denom)))))))))

@ (define r1 (make-rat 3 5))
@ (define r2 (make-rat 5 2))
@ ((r1 'x r2) 'print) — (3 . 2)
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Kancynauns

l13BKBaHe Ha cobcTBeHW onepaLmm

(define (make-rat n d)
(let* ((g (gcd n d))
(numer (quotient n g))
(denom (quotient d g)))
(define (self prop . params)
(case prop
('get-numer numer)
('get-denom denom)
('print (cons numer denom))
('x (let ((r (car params)))
(make-rat (x (self ’get-numer) (r 'get-numer))
(* (self ’get-denom) (r 'get-denom)))))))
self))
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A6cTpakuusi cbC CTPYKTYPU OT AaHHMW Kancynauns

l13BKBaHe Ha cobcTBeHW onepaLmm

(define (make-rat n d)
(let* ((g (gcd n d))
(numer (quotient n g))
(denom (quotient d g)))
(define (self prop . params)
(case prop
('get-numer numer)
('get-denom denom)
('print (cons numer denom))
('x (let ((r (car params)))
(make-rat (x (self ’get-numer) (r 'get-numer))
(* (self ’get-denom) (r 'get-denom)))))))
self))

N3BukBaHeTo Ha meTon Ha ODeKkT 4pes pecbepeHuusi KbM cebe cun self nau this
Ce Hapu4a OTBOpPEHa peKkypcus.
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[lpeacTaBsiHe Ha ABOVWYHW AbPBETA

I'Ipe,qCTaBﬂme ABONYHN OBPBETA KATO BJOXKEHN CAUCHUWN OT TPU €NeMeHTa:

KOPEH (<KkopeH> <nisiBO> <ASICHO>)

/' \

NIBO ASICHO
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[lpeacTaBsiHe Ha ABOVWYHW AbPBETA

I'Ipe,qCTaBﬂme ABONYHN OBPBETA KATO BJOXKEHN CAUCHUWN OT TPU €NeMeHTa:

KOpeH

/' \

NIBO ASICHO

(1)
10O O
o 9 3 & O 0
& O O
0JO

Tpudon Tpucporos (PrM-N 16/17)

(<KopeH> <naBo> <ASICHO>)

Mpumep:
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[AeonyHn abpeeTa

Bazosu onepauunn

MpoBepka 3a KOPEKTHOCT:
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Bazosu onepauunn

ﬂposepKa 3a KOPEKTHOCT:

(define (tree? t)
(or (null? t)
(and (list t) (= (length t) 3))
(tree? (cadr t))
(tree? (caddr t))))
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Bazosu onepauunn

[MpoBepka 3a KOpPeKTHOCT:

(define (tree? t)
(or (null? t)

(and (1ist t) (= (length t) 3))
(tree? (cadr t))
(tree? (caddr t))))
KoHcTpykTopu:

Tpudon Tpucporos (PrM-N 16/17) CTpykTypu oT gaHHu B Scheme 10 Hoemspu 2016 r. 20 / 20



Bazosu onepauunn

lMpoBepka 3a KOPEKTHOCT:
(define (tree? t)
(or (null? t)

(and (1ist t) (= (length t) 3))
(tree? (cadr t))
(tree? (caddr t))))

KoHcTpykTopu:

(define empty-tree '())
(define (make-tree root left right) (list root left right))
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Bazosu onepauunn

lMpoBepka 3a KOPEKTHOCT:
(define (tree? t)
(or (null? t)

(and (1ist t) (= (length t) 3))
(tree? (cadr t))
(tree? (caddr t))))

KoHcTpykTopu:
(define empty-tree '())

(define (make-tree root left right) (list root left right))
CenekTopu:
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Bazosu onepauunn

lMpoBepka 3a KOPEKTHOCT:
(define (tree? t)
(or (null? t)
(and (list t) (= (length t) 3))
(tree? (cadr t))
(tree? (caddr t))))

KoHcTpykTopu:

(define empty-tree '())

(define (make-tree root left right) (list root left right))
CenekTopu:

(define root-tree car)

(define left-tree cadr)

(define right-tree caddr)
(define empty-tree? null?)
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