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Bteegerne 8 Scheme

LLlo 3a e3nk e Scheme?

Cb3paper npes 1975 r. ot Guy L. Steele n Gerald Jay Sussman

Huanekt Ha LISP, cb3pager ¢ yuebHa uen

@ “Structure and Interpretation of Computer Programs”, Abelson &
Sussman, MIT Press, 1985.

MuHMManucTu4eH cMHTaKcnuc

Haii-pasnpocTtpanen ctangapT: R°RS
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Bteegerne 8 Scheme

[Mporpamupane Ha Scheme

Cpepa 3a nporpamupane: DrRacket

Mima koMnunaTopn n uHTepnpetTaTopu
o Hue we nonssame unTepnperatop

REPL = Read-Eval-Print-Loop

Mporpama = cnuckk oT aeduHULAN

N3nbnHeHne = oueHka Ha n3pas
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CuHTakcnuc n ceMaHTMKa

CuHTakcuc B Scheme

o Atomn

o Bynesu koHcTanTu (#f, #t)

Yucna (15, 2/3, -1.532)

3naum (#\a, #\newline)

Husose ("Scheme", "hi ")
Cumeosu (f, square, +, find-min)

o KombuHauun

(<uspas;> <mspasy> ...<unspas,>)
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CuHTakcnuc n ceMaHTMKa

OueHKkMn Ha aTomm

Ha Bcekn n3pa3 Ce AaBa OUEHKa.

@ OuenkaTta Ha ByneBuTe KOHCTaHTU, 3HAUWUTE, YMCNATa N HU3OBETE Ca
camuTe Te
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CuHTakcnuc n ceMaHTMKa

OueHKkMn Ha aTomm

Ha Bcekn n3pa3 Ce AaBa OUEHKa.

@ OuenkaTta Ha ByneBuTe KOHCTaHTU, 3HAUWUTE, YMCNATa N HU3OBETE Ca
camuTe Te

e5—5

Tpudpon Tpucporos (Pr-N 16/17) OcHoBsHu noHsiTus B Scheme 13 okTomepu 2016 r. 5 /23



CuHTakcnuc n ceMaHTMKa

OueHKkMn Ha aTomm

Ha Bcekn n3pa3 Ce AaBa OUEHKa.

@ OuenkaTta Ha ByneBuTe KOHCTaHTU, 3HAUWUTE, YMCNATa N HU3OBETE Ca
camuTe Te

e 5 —5
o #t — #t
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CuHTakcnuc n ceMaHTMKa

OueHKkMn Ha aTomm

Ha Bcekn n3pa3 Ce AaBa OUEHKa.

@ OuenkaTta Ha ByneBuTe KOHCTaHTU, 3HAUWUTE, YMCNATa N HU3OBETE Ca
CaMNTE TE
e5—5
o #t — #t
o #\a — #\a
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CuHTakcnuc n ceMaHTMKa

OueHKkMn Ha aTomm

Ha Bcekn n3pa3 Ce AaBa OUEHKa.
@ OueHkaTta Ha 6yneB|/|Te KOHCTAHTWN, 3HAUNTe, Yncnata N HN30BETE Ca
CaMNnTeE TE
e5—5
o #t — #t
o #\a — #\a
e "scheme" — "scheme"
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CuHTakcnuc n ceMaHTMKa

OueHKkMn Ha aTomm

Ha Bcekn n3pa3 Ce AaBa OUEHKa.

@ OueHkaTta Ha 6yneB|/|Te KOHCTAHTWN, 3HAUNTe, Yncnata N HN30BETE Ca
CaMNnTeE TE
e5—5
o #t — #t
o #\a — #\a
e "scheme" — "scheme"

o OLI,eHKaTa Ha CMMBOJ1 € CTOIMHOCTTA, CBbp3aHa C Hero
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CuHTakcnuc n ceMaHTMKa

OueHKkMn Ha aTomm

Ha BCEKWN N3pa3 Ce€ AaBa OLUEHKa.
@ OueHkaTta Ha 6yneB|/|Te KOHCTAHTW, 3HaUWUTE, 4Yncnata N HN30BETE Ca
CaMNTE TE

e 5 —5
o #t — #t
o #\a — #\a
@ "scheme" — "scheme"

[*] OLI,eHKaTa Ha CMMBOJ € CTOVIHOCTTa, CBbp3aHa C Hero
e + — #<procedure:+>
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CuHTakcnuc n ceMaHTMKa

OueHKkMn Ha aTomm

Ha BCEKWN N3pa3 Ce€ AaBa OLUEHKa.
] OLl,eHKaTa Ha 6yneB|/|Te KOHCTAHTWN, 3HAUNTe, Yncnata N HN30BETE Ca
CaMNTE TE

e 5 —5
o #t — #t
o #\a — #\a
@ "scheme" — "scheme"

[*] OLI,eHKaTa Ha CMMBOJ € CTOVIHOCTTa, CBbp3aHa C Hero

e + — #<procedure:+>
e a —> [pewka!
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CuHTakcnuc n ceMaHTMKa

OueHKkMn Ha aTomm

Ha Bceku nspas ce faBa oueHKa.
@ OuenkaTta Ha ByneBuTe KOHCTaHTU, 3HAUWUTE, YMCNATa N HU3OBETE Ca
camuTe Te

e5—5
o #t — #t
o #\a — #\a
e "scheme" — "scheme"

(*] OLI,eHKaTa Ha CMMBON € CTOI7IHOCTT3, CBbp3aHa C Hero
e + — #<procedure:+>
e a —» [pewkal
o (define a 5)
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CuHTakcnuc n ceMaHTMKa

OueHKkMn Ha aTomm

Ha Bcekn n3pa3 Ce AaBa OUEHKa.
@ OuenkaTta Ha ByneBuTe KOHCTaHTU, 3HAUWUTE, YMCNATa N HU3OBETE Ca
CaMNnTeE TE

e5—5
o #t — #t
o #\a — #\a
e "scheme" — "scheme"

(*] OLI,eHKaTa Ha CMMBON € CTOVIHOCTTa, CBbp3aHa C Hero
e + — #<procedure:+>
e a —» [pewkal
o (define a 5)
ea—5
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CuHTakcnuc n ceMaHTMKa

OcHoBHO MNpPaBnJIO 3a OLUEHsABaHE

OueHka Ha koMbnHaums (OCHOBHO MpPaBuUJ/IO 3a OLEHsIBaHe)

(  <wuspazy> <uspas;> ... <wu3pasz,> )
| | |
ce OLEeHsBa O Ce OLeHsBa A0 ce oLeHsBa A0
( f vi e Vn )

ce oueHsBa A0

f(viy ..y Vn)
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CuHTakcnuc n ceMaHTMKa

OcHoBHO MNpPaBnJIO 3a OLUEHsABaHE

OueHka Ha koMbnHaums (OCHOBHO MpPaBuUJ/IO 3a OLEHsIBaHe)

(  <wuspazy> <uspas;> ... <wu3pasz,> )
| | |
ce OLEeHsBa O Ce OLeHsBa A0 ce oLeHsBa A0
( f vi e Vn )

Ce oLeHsiBa [0
f(viy ..y Vn)

Axko f He e dpyHKUMA — rpewukal

Tpudpon Tpucporos (PM-N 16/17) OcHoBHu noHsiTus B Scheme 13 okTtomepu 2016 r. 6 /23



[Mpumep 3a oueHsiBaHe Ha KOMDOWHaLWK

+ (x23)
———

l l
+ 6

o & - = DA
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[Mpumep 3a oueHsiBaHe Ha KOMDOWHaLWK

+ (x23)
———

l l
+ 6

(- 1465 )

~

(1 2 3) — lpewkal

o & - = DA
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HNedbunnums Ha cuMBow
o (define <cumeon> <uspas>)
=} = = E 1PN G4



HNedbunnums Ha cuMBow
o (define <cumeon> <uspas>)

@ OueHsBa <u3pas> n cBbp3Ba <CUMBOJI> C OLEHKATa MY.

o & - = DA
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HNedbunnums Ha cuMBow
o (define <cumeon> <uspas>)
o [lpumepn:

@ OueHsBa <u3pas> n cBbp3Ba <CUMBOJI> C OLEHKATa MY.

o & - = DA
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HNedbunnums Ha cuMBow
o (define <cumeon> <uspas>)
o [lpumepn:

@ OueHsBa <u3pas> n cBbp3Ba <CUMBOJI> C OLEHKATa MY.

o (define s "Scheme is cool")

o & - = DA
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HNedbunnums Ha cuMBow
o (define <cumeon> <uspas>)
o [lpumepn:

@ OueHsBa <u3pas> n cBbp3Ba <CUMBOJI> C OLEHKATa MY.

@ s —> "Scheme is cool"

o & - = DA
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o (define s "Scheme is cool")



HNedbunnums Ha cuMBow
o (define <cumeon> <uspas>)
o [lpumepn:

@ OueHsBa <u3pas> n cBbp3Ba <CUMBOJI> C OLEHKATa MY.

@ s —> "Scheme is cool"
o (define x 2.5)

o & - = DA
Tpudon Tpucporos (PrM-N 16/17) OcHoBHU noHaTUs B Scheme

o (define s "Scheme is cool")



Aecbnununn B Scheme

HNedbunnums Ha cuMBow

o (define <cumeon> <uspas>)

@ OueHsBa <u3pas> n cBbp3Ba <CUMBOJI> C OLEHKATa MY.
o [lpumepn:

(define s "Scheme is cool")

s — "Scheme is cool"

(define x 2.5)

x — 2.5

Tpudon Tpucporos (PrM-N 16/17) OcHoBHu noHsiTus B Scheme 13 okTomepu 2016 r.
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AedunHuymnn 8 Scheme

HNedbunnums Ha cuMBow

o (define <cumeon> <uspas>)

@ OueHsBa <u3pas> n cBbp3Ba <CUMBOJI> C OLEHKATa MY.
o [lpumepn:
(define s "Scheme is cool")

@ s —> "Scheme is cool"
o (define x 2.5)
o
o

x —» 2.5
(+ x 3.2) — 5.7
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AedunHuymnn 8 Scheme

HNedbunnums Ha cuMBow

o (define <cumeon> <uspas>)

@ OueHsBa <u3pas> n cBbp3Ba <CUMBOJI> C OLEHKATa MY.
o [lpumepn:

(define s "Scheme is cool")

s — "Scheme is cool"

(define x 2.5)

x — 2.5

(+ x 3.2) — 5.7

(define y (+ x 3.2))
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AedunHuymnn 8 Scheme

HNedbunnums Ha cuMBow

o (define <cumeon> <uspas>)

@ OueHsBa <u3pas> n cBbp3Ba <CUMBOJI> C OLEHKATa MY.
o [lpumepn:

(define s "Scheme is cool")
s — "Scheme is cool"
(define x 2.5)

x — 2.5

(+ x3.2) —5.7

(define y (+ x 3.2))

>y 3 —tt
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AedunHuymnn 8 Scheme

HNedbunnums Ha cuMBow

o (define <cumeon> <uspas>)

@ OueHsBa <u3pas> n cBbp3Ba <CUMBOJI> C OLEHKATa MY.
o [lpumepn:

(define s "Scheme is cool")

s — "Scheme is cool"

(define x 2.5)

x — 2.5

(+ x 3.2) — 5.7

(define y (+ x 3.2))

>y 3 —tt

(define z (+ y z)) — [pewwkal
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Cneuvantn cdopmu

@ [lo ocHoBHOTO npaBuno nn ce oueHssa (define x 2.5)7

o & - = DA
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Cneuvantn cdopmu

e Hel

@ [lo ocHoBHOTO npaBuno nn ce oueHssa (define x 2.5)7

o & - = DA
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AedunHuymnn 8 Scheme

Cneunantn opmu

@ [lo ocHoBHOTO npaBuno nn ce oueHssa (define x 2.5)7
@ Hel

@ B cuHTakcuca Ha Scheme nma koHCTpyKLuUmM, KOMTO ca U3KAKOHEHUE OT
CTaHJAPTHOTO MPaBUJIO
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AedunHuymnn 8 Scheme

Cneunantn opmu

Mo ocHoeHOTO nNpaBuno nu ce oueHssa (define x 2.5)7
Hel!

@ B cuHTakcuca Ha Scheme nma koHCTpyKLuUmM, KOMTO ca U3KAKOHEHUE OT
CTaHJAPTHOTO MPaBUJIO

@ TakmBa KOHCTPYKUMM Ce Hapu4yaT cneuyunantu copmu
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AedunHuymnn 8 Scheme

Cneunantn opmu

Mo ocHoeHOTO nNpaBuno nu ce oueHssa (define x 2.5)7
Hel!

@ B cuHTakcuca Ha Scheme nma koHCTpyKLuUmM, KOMTO ca U3KAKOHEHUE OT
CTaHJAPTHOTO MPaBUJIO

TakunBa KOHCTPYKLUMM Ce HapuyaT cneyuvanHu cpopmu

define e npumep 3a cneunanHa gopma
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LunTtupane
o (quote <mspas>)
=] F = = DA
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LunTtupane
o (quote <mspas>)
(] AﬂTepHaTVIBeH 3anuc: ’ <|/|3pa3>
=] F = = DA
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AedunHuymnn 8 Scheme

LunTtupane

o (quote <mspas>)
e AnTepHaTuseH 3anuc: ’<u3pas>

@ OueHkata Ha (quote <u3pa3>) win ’<mn3pas> e camusT <uspas>
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AedunHuymnn 8 Scheme

LunTtupane

o (quote <mspas>)
e AnTepHaTuseH 3anuc: ’<u3pas>

@ OueHkata Ha (quote <u3pa3>) win ’<mn3pas> e camusT <uspas>
o [Npumepun:
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AedunHuymnn 8 Scheme

LunTtupane

o (quote <mspas>)
e AnTepHaTuseH 3anuc: ’<u3pas>

@ OueHkata Ha (quote <u3pa3>) win ’<mn3pas> e camusT <uspas>
o [Npumepun:
e '2— 2
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AedunHuymnn 8 Scheme

LunTtupane

o (quote <mspas>)
e AnTepHaTuseH 3anuc: ’<u3pas>

@ OueHkata Ha (quote <u3pa3>) win ’<mn3pas> e camusT <uspas>

o [Npumepun:
e '2— 2
o '+ — +
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AedunHuymnn 8 Scheme

LunTtupane

o (quote <mspas>)
e AnTepHaTuseH 3anuc: ’<u3pas>

@ OueHkata Ha (quote <u3pa3>) win ’<mn3pas> e camusT <uspas>

o [Npumepun:
e '2— 2
o '+ — +

e '(+ 23) — (+23)
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AedunHuymnn 8 Scheme

LunTtupane

o (quote <mspas>)
@ AnTepHaTuBeH 3anuc: ’ <uspas>
@ OueHkata Ha (quote <u3pa3>) win ’<mn3pas> e camusT <uspas>
o [Npumepun:
e '2— 2
o '+ — +
o '(+23) — (+23)
o (quote quote) — quote
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AedunHuymnn 8 Scheme

LunTtupane

o (quote <mspas>)
e AnTepHaTuseH 3anuc: ’<u3pas>

@ OueHkata Ha (quote <u3pa3>) win ’<mn3pas> e camusT <uspas>

o [Npumepun:
e '2—2
o '+ — +
o '(+23) — (+23)
o (quote quote) — quote
o ('"+ 2 3) —» [pewkal
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AedunHuymnn 8 Scheme

LunTtupane

o (quote <mspas>)

@ AnTepHaTuBeH 3anuc: ’ <uspas>

@ OueHkata Ha (quote <u3pa3>) win ’<mn3pas> e camusT <uspas>
o [Npumepun:

'2 — 2

'+ — +

'+ 23 — (+23)

(quote quote) — quote

('+ 2 3) — Ipewal

(/ 2 0) — [pewkal
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AedunHuymnn 8 Scheme

LunTtupane

o (quote <mspas>)
e AnTepHaTuseH 3anuc: ’<u3pas>

@ OueHkata Ha (quote <u3pa3>) win ’<mn3pas> e camusT <uspas>
o [Npumepun:

e '2—2

o '+ — +

o '(+23) — (+23)

o (quote quote) — quote

o ('"+ 2 3) —» [pewkal

e (/ 2 0) — lpewka!

e '(/ 20 — (/20
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AedunHuymnn 8 Scheme

LunTtupane

o (quote <mspas>)
e AnTepHaTuseH 3anuc: ’<u3pas>

@ OueHkata Ha (quote <u3pa3>) win ’<mn3pas> e camusT <uspas>
o [Npumepun:

'2 — 2

'+ — +

"(+23) — (+23)

(quote quote) — quote

('+ 2 3) — [pewka!

(/ 2 0) — [pewkal

'/ 20 — (/20

"(+ 1 '(x 34)) — (+ 1 (quote (* 3 4)))
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HedvHuuns Ha dyHKLMY

o (define (<dyHkuyus> {<napamerbp>}) <TAN0>)

o & - = DA
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HedvHuuns Ha dyHKLMY

o (define (<dyHkuyus> {<napamerbp>}) <TAN0>)
@ <dyHKUMs> 1 <napameTbp> ca CUMBOU

o & - = DA
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HedvHuuns Ha dyHKLMY

o (define (<dpyHkuns> {<napamerbp>}) <Ts10>)
@ <dyHKUMA> 1 <napaMeTbp> ca CUMBOAU

@ <TAno> e <m3pas>
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HedvHuuns Ha dyHKLMY

(define (<dyHkums> {<napamersp>}) <T10>)
<yHKLUMA> 1 <napaMeTbp> ca CUMBOAU
<Tano> e <nspas>

CnmBonsT <pyHKLMA> Ce CBbP3Ba C NOPEANLa OT UHCTPYKLUN,
KOMTO MpecMAaTaT <TAN0> NMpuW NOAAAEHWN CTOMHOCTU HA
<napametrbp>
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[Mpumepn 3a aedpurHULMS HA PYHKLMN
o (define (square x) (* x x))
=] F = = DA



[Mpumepn 3a aedpurHULMS HA PYHKLMN
o (define (square x) (* x x))
o (square 5) — 25
=] F = = DA



S dmmeldere
[Mpumepn 3a aedpurHULMS HA PYHKLMN
o (define (square x) (* x x))

o (square 5) — 25

o (define (1+ k) (+ k 1))

o & - = DA
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[Mpumepn 3a aedpurHULMS HA PYHKLMN

(define (square x) (* x x))
(square 5) — 25

(define (1+ k) (+ k 1))

(square (1+ (square 3))) — 100

[m] = = =
Tpudon Tpucporos (Pr-N 16/17) OcHoBHU noHaTUs B Scheme

D¢



Mpumepn 3a aedprHULMS Ha YHKLMUY

(define (square x) (* x x))
(square 5) — 25

(define (1+ k) (+ k 1))

(square (1+ (square 3))) — 100

(define (f x y) (+ (square (1+ x)) (square y) 5))
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Mpumepn 3a aedprHULMS Ha YHKLMUY

(define (square x) (* x x))

(square 5) — 25

(define (1+ k) (+ k 1))

(square (1+ (square 3))) — 100

(define (f x y) (+ (square (1+ x)) (square y) 5))
(f 24) —7
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Mpumepn 3a aedprHULMS Ha YHKLMUY

(define (square x) (* x x))

(square 5) — 25

(define (1+ k) (+ k 1))

(square (1+ (square 3))) — 100

(define (f x y) (+ (square (1+ x)) (square y) 5))
(f 2 4) — 30
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Mpumepn 3a aedprHULMS Ha YHKLMUY

(define (square x) (* x x))

(square 5) — 25

(define (1+ k) (+ k 1))

(square (1+ (square 3))) — 100

(define (f x y) (+ (square (1+ x)) (square y) 5))
(f 2 4) — 30

(define (g x) (- (g (+ x 1)) 1))
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S - i ek sl
Mpumepn 3a aedprHULMS Ha YHKLMUY

o (define (square x) (* x x))

o (square 5) — 25

o (define (1+ k) (+ k 1))

o (square (1+ (square 3))) — 100

@ (define (f x y) (+ (square (1+ x)) (square y) 5))
o (f 24) — 30

o (define (g x) (- (g (+ x 1)) 1))

e (g 0) —7
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S - i ek sl
Mpumepn 3a aedprHULMS Ha YHKLMUY

o (define (square x) (* x x))

o (square 5) — 25

o (define (1+ k) (+ k 1))

o (square (1+ (square 3))) — 100

@ (define (f x y) (+ (square (1+ x)) (square y) 5))
o (f 24) — 30

o (define (g x) (- (g (+ x 1)) 1))

e (g 0) — ...
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Mpumepn 3a aedprHULMS Ha YHKLMUY

(define (square x) (* x x))

(square 5) — 25

(define (1+ k) (+ k 1))

(square (1+ (square 3))) — 100

(define (f x y) (+ (square (1+ x)) (square y) 5))
(f 2 4) — 30

(define (g x) (- (g (+ x 1)) 1))

(g 0) — ...

(define (h) (+ 2 3))
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Mpumepn 3a aedprHULMS Ha YHKLMUY

(define (square x) (* x x))

(square 5) — 25

(define (1+ k) (+ k 1))

(square (1+ (square 3))) — 100

(define (f x y) (+ (square (1+ x)) (square y) 5))
(f 2 4) — 30

(define (g x) (- (g (+ x 1)) 1))

(g 0) — ...

(define (h) (+ 2 3))

h — #<procedure:h>
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Mpumepn 3a aedprHULMS Ha YHKLMUY

(define (square x) (* x x))
(square 5) — 25

(define (1+ k) (+ k 1))

(square (1+ (square 3))) — 100
(define (f x y) (+ (square (1+ x)) (square y) 5))
(f 2 4) — 30

(define (g x) (- (g (+ x 1)) 1))
(g 0) — ...

(define (h) (+ 2 3))

h — #<procedure:h>

(h) — 5
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OueHsiBaHe Ha KOMbOMHaLUWW C gedprHrpaHn yHKLN
(f 2 4)
=] F = = DA



OueHsiBaHe Ha KOMbOMHaLUWW C gedprHrpaHn yHKLN

(f 2 4

(+ (square (1+ 2)) (square 4) 5)

o & - = DA
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OueHsiBaHe Ha KOMbOMHaLUWW C gedprHrpaHn yHKLN

(f 2 4)
(+ (square (1+ 2)) (square 4) 5)

(+ (square (+ 2 1)) (square 4) 5)

o & - = DA
Tpudpon Tpucporos (PM-N 16/17) OcHoBHU noHaTUs B Scheme



AedunHuymnn 8 Scheme

OueHsiBaHe Ha kOoMbuHaUMKM C aedpuHUpaHn OyHKLN

(f 2 4)
(+ (square (1+ 2)) (square 4) 5)
(+ (square (+ 2 1)) (square 4) 5)

(+ (square 3) (square 4) 5)
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AedunHuymnn 8 Scheme

OueHsiBaHe Ha kOoMbuHaUMKM C aedpuHUpaHn OyHKLN

(f 2 4
(+ (square (1+ 2)) (square 4) 5)
(+ (square (+ 2 1)) (square 4) 5)
(+ (square 3) (square 4) 5)

(+ (x 33) (x4 4) 5)
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AedunHuymnn 8 Scheme

OueHsiBaHe Ha kOoMbuHaUMKM C aedpuHUpaHn OyHKLN

(f 2 4
(+ (square (1+ 2)) (square 4) 5)
(+ (square (+ 2 1)) (square 4) 5)
(+ (square 3) (square 4) 5)
(+ (x 33) (x4 4) 5)

l

(+ 9 16 5)
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AedunHuymnn 8 Scheme

OueHsiBaHe Ha kOoMbuHaUMKM C aedpuHUpaHn OyHKLN

(f 2 4
(+ (square (1+ 2)) (square 4) 5)
(+ (square (+ 2 1)) (square 4) 5)
(+ (square 3) (square 4) 5)
(+ (x 33) (x4 4) 5)

l

(+ 9 16 5)

|

30
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CrangaptHu cyHKLMMN

CraHgapTHy 4ncnoBm dyHKLMY

ApuTmMETUYHM onepaum
+ -, %,/

Opyrn uncnoeu dyHkumn
remainder, quotient, max, min, gcd, lcm

DyHKUNM 32 3aKpBIsHE
floor, ceiling, round

PyHKuMM Hag ApobHU Yucna
exp, log, sin, cos, tan, asin, acos, atan, expt, sqrt
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CrangaptHu cyHKLMMN

CTaHAapTHM npeanKaTin

Mpeavkatn 3a cpaBHeHMe Ha 4Yucna
<, >, =, <=, >=

Yucnosu npegukaTu
zero?, negative?, positive?, odd?, even?

[MpeankaTn 3a npoBepka Ha Tun
boolean?, number?, char?, string?, symbol?, procedure?
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VcnoeHa dopma if

o (if <ycnosue> <u3pas;> <uspasy>)

o & - = DA
Tpudpon Tpucporos (Pr-N 16/17) OcHoBHU noHaTUs B Scheme



VcnoeHa dopma if

o (if <ycnoeme> <mspas;> <u3pasy>)
@ OueHsBa ce <ycmoBue>

o & - = DA
Tpudpon Tpucporos (PM-N 16/17) OcHoBHU noHaTUs B Scheme



VcnoBHu nspasu

VcnoeHa dopma if

o (if <ycnosue> <u3pas;> <u3pasy>)
@ OueHsBa ce <ycmoBue>
e AKo oueHKkaTa e #t — BpbLLa Ce oLeHkaTa Ha <uU3pas;>
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VcnoBHu nspasu

VcnoeHa copma if

o (if <ycnosue> <u3pas;> <u3pasy>)
@ OueHsBa ce <ycmoBue>

e AKo oueHKkaTa e #t — BpbLLa Ce oLeHkaTa Ha <uU3pas;>
o Ako oueHkaTa e #f — BpbLya Ce oueHKaTa Ha <uM3pasy>
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VcnoBHu nspasu

VcnoeHa copma if

o (if <ycnosue> <u3pas;> <u3pasy>)
@ OueHsBa ce <ycmoBue>

e AKo oueHKkaTa e #t — BpbLLa Ce oLeHkaTa Ha <uU3pas;>
o Ako oueHkaTa e #f — BpbLya Ce oueHKaTa Ha <uM3pasy>

@ if e cneumanta dpopmal
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[Mpumepn ¢ ycnosHaTa cpopma if

@ (if (< 356) (+73) (-42)—10

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) OcHoBHU noHaTUs B Scheme



[Mpumepn ¢ ycnosHaTa cpopma if

@ (if (< 356) (+73) (-42)—10

o (define (abs x) (if (< x 0) (- x) x))

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) OcHoBHU noHaTUs B Scheme



[Mpumepn ¢ ycnosHaTa cpopma if

@ (if (< 35) (+73) (-42)—10
o (define (abs x) (if (< x 0) (- x) x))

e (abs -5) — 5, (abs (+ 1 2)) — 3

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) OcHoBHU noHaTUs B Scheme



VecnoBHu nspasn

[Mpumepn ¢ ycnosHaTa cpopma if

(if (< 35) (+73) (-42)—10

(define (abs x) (if (< x 0) (- x) x))

(abs -5) — 5, (abs (+ 1 2)) — 3

(define (f x) (if (< x 5) (+ x 2) "Error"))

[m] = = =
Tpudon Tpucporos (Pr-N 16/17) OcHoBHU noHaTUs B Scheme
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VcnoBHu nspasu

[Mpumepn ¢ ycnosHaTa cpopma if

(if (< 35) (+73) (-42))—10

(define (abs x) (if (< x 0) (- x) x))

(abs -5) — 5, (abs (+ 1 2)) — 3

(define (f x) (if (< x 5) (+ x 2) "Error"))
(f 3) — 5, (f 5) — "Error"
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VcnoBHu nspasu

[Mpumepn ¢ ycnosHaTa cpopma if

(if (< 35) (+73) (-42)—10

(define (abs x) (if (< x 0) (- x) x))

(abs -56) — 5, (abs (+ 1 2)) — 3

(define (f x) (if (< x 5) (+ x 2) "Error"))
(f 3) — 5, (f 5) — "Error"

(define (g x y) (Af K xy) (+ xy) (*x xy)))
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VcnoBHu nspasu

[Mpumepn ¢ ycnosHaTa cpopma if

(if (< 35) (+73) (-42)—10

(define (abs x) (if (< x 0) (- x) x))

(abs -56) — 5, (abs (+ 1 2)) — 3

(define (f x) (if (< x 5) (+ x 2) "Error"))
(f 3) — 5, (f 5) — "Error"

(define (g x y) (Af K xy) (+ xy) (*x xy)))
(define (g x y) ((Af (K x y) + *) x y))
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VcnoBHu nspasu

[Mpumepn ¢ ycnosHaTa cpopma if

(if (< 35) (+73) (-42)—10

(define (abs x) (if (< x 0) (- x) x))

(abs -56) — 5, (abs (+ 1 2)) — 3

(define (f x) (if (< x 5) (+ x 2) "Error"))
(f 3) — 5, (f 5) — "Error"

(define (g x y) (Af K xy) (+ xy) (*x xy)))
(define (g x y) ((Af (K x y) + *) x y))

(g 23) —5 (g32) —6
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@Popma 3a MHOrosHa4veH nsbop cond

e (cond {(<ycnoeme> <uspaz>)} [(else <uzpaz>)])

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) OcHoBHU noHaTUs B Scheme



VcnoBHu nspasu

Popma 33 MHOro3Ha4eH nsbop cond

e (cond {(<ycnoeme> <uspaz>)} [(else <uzpaz>)])

@ (cond (<ycnosme;> <uspasi;>)
(<ycnosuey> <unspasp>)

(<ycnosue,> <uspas,>)
(else <mu3paspi1>))
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VcnoBHu nspasu

Popma 33 MHOro3Ha4eH nsbop cond

e (cond {(<ycnoeme> <uspaz>)} [(else <uzpaz>)])

@ (cond (<ycnosme;> <uspasi;>)
(<ycnosuey> <unspasp>)

(<ycnosue,> <uspas,>)
(else <mu3paspi1>))

@ OuensnBa ce <ycnosue;>, npu #t ce Bpbwa <m3pasi;>, a npu #f:
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VcnoBHu nspasu

Popma 33 MHOro3Ha4eH nsbop cond

(cond {(<ycnoene> <uspas>)} [(else <uzpaz>)])

(cond (<ycnosue;> <uspas;>)
(<ycnosuey> <unspasp>)

(<ycnosue,> <uspas,>)
(else <mu3paspi1>))

OueHsBa ce <ycnoeue;>, npu #t ce Bpbla <n3pas;>, a npu #f:

OueHsiBa ce <ycnoBuey>, npu #t ce Bpbla <u3pasy>, a npu #£:
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VcnoBHu nspasu

Popma 33 MHOro3Ha4eH nsbop cond

(cond {(<ycnoene> <uspas>)} [(else <uzpaz>)])

(cond (<ycnosue;> <uspas;>)
(<ycnosuey> <unspasp>)

(<ycnosue,> <uspas,>)
(else <mu3paspi1>))

OueHsBa ce <ycnoeue;>, npu #t ce Bpbla <n3pas;>, a npu #f:

OueHsiBa ce <ycnoBuey>, npu #t ce Bpbla <u3pasy>, a npu #£:
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VcnoBHu nspasu

Popma 33 MHOro3Ha4eH nsbop cond

(cond {(<ycnoene> <uspas>)} [(else <uzpaz>)])

(cond (<ycnosue;> <uspas;>)
(<ycnosuey> <unspasp>)

(<ycnosue,> <uspas,>)
(else <mu3paspi1>))

OueHsBa ce <ycnoeue;>, npu #t ce Bpbla <n3pas;>, a npu #f:
OueHsiBa ce <ycnoBuey>, npu #t ce Bpbla <u3pasy>, a npu #£:

OuensiBa ce <ycnosue,>, npu #t ce BpbLa <n3pas,>, a npu #f:
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VcnoBHu nspasu

Popma 33 MHOro3Ha4eH nsbop cond

(cond {(<ycnoene> <uspas>)} [(else <uzpaz>)])

(cond (<ycnosue;> <uspas;>)
(<ycnosuey> <unspasp>)

(<ycnosue,> <uspas,>)
(else <mu3paspi1>))

@ OuensnBa ce <ycnosue;>, npu #t ce Bpbwa <m3pasi;>, a npu #f:
o OueHsBa ce <ycnoBuey>, npu #t ce Bpbwa <uspasy>, a npu #f:
o ...

@ OueHsBa ce <ycnosue,>, npu #t ce Bpblwa <uspas,>, a npu #£:

@ Bpwbla ce <uspas, 1>
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VcnoBHu nspasu

[Mpumep ¢ dpopmaTta cond

(define (grade x)
(cond ((>= x 5.5) "Ormnuuer")
((>= x 4.5) "Mmoro nob6sp'")
((>= x 3.5) "Lobbp")
((>= x 3) '"Cpemex")
(else "Cza6")))
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®opma 3a pasriexpgaHe Ha cydaun case

o (case <tect> {(({<cnyyaii>}) <uspaz>)} [(else <u3paz>)])

o & - = DA
Tpudon Tpucporos (Pr-N 16/17) OcHoBHU noHaTUs B Scheme



VcnoBHu nspasu

Popma 3a pasrfiexjaHe Ha Cayvaun case

o (case <tect> {(({<cnyyaii>}) <uspaz>)} [(else <u3paz>)])

o (case <tect> ((<cnyyaii;;1> ... <cnywaiiy x,>) <uspas;>)
((<cnyyaiip 1> ... <cnyyaiip 4, >) <u3pasz>)

((<cnyyaiiy 1> ... <ciyyaiip k,>) <uspas,>)
(else <mu3pasp 1>))

Tpudon Tpucporos (Pr-N 16/17) OcHoBHu noHsiTus B Scheme 13 okTomepu 2016 r. 20 / 23



VcnoBHu nspasu

Popma 3a pasrfiexjaHe Ha Cayvaun case

o (case <tect> {(({<cnyyaii>}) <uspaz>)} [(else <u3paz>)])

o (case <tect> ((<cnyyaii;;1> ... <cnywaiiy x,>) <uspas;>)
((<cnyyaiip 1> ... <cnyyaiip 4, >) <u3pasz>)

((<cnyyaiiy 1> ... <ciyyaiip k,>) <uspas,>)

(else <mu3pasp 1>))

@ OueHsiBa ce <TecT>
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VcnoBHu nspasu

Popma 3a pasrfiexjaHe Ha Cayvaun case

o (case <tect> {(({<cnyvaii>}) <uspas>)} [(else <n3paz>)])

o (case <tect> ((<cny4aiiy 1> ...<cnywyaiiy ,,>) <nspas;>)
((<cnyyaiip 1> ... <cnyyaiip 4, >) <u3pasz>)
((<cnyyaiiy 1> ... <ciyyaiip k,>) <uspas,>)
(else <mu3pasp 1>))

@ OueHsiBa ce <TecT>

npw Hskoe oT <cny4aiiy1>... <chny4aliy ,, > — <u3pas;>, nHade:
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VcnoBHu nspasu

Popma 3a pasrfiexjaHe Ha Cayvaun case

o (case <tect> {(({<cnyvaii>}) <uspas>)} [(else <n3paz>)])

o (case <tect> ((<cnyyaii;;1> ... <cnywaiiy x,>) <uspas;>)
((<cnyyaiip 1> ... <cnyyaiip 4, >) <u3pasz>)
((<cnyyaiiy 1> ... <ciyyaiip k,>) <uspas,>)
(else <mu3pasp 1>))

@ OueHsiBa ce <TecT>

npw Hskoe oT <cny4aiiy1>... <chny4aliy ,, > — <u3pas;>, nHade:

npw Hskoe oT <cny4aip1>. .. <cny4aiip k,> — <u3pas>, nHade:
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VcnoBHu nspasu

Popma 3a pasrfiexjaHe Ha Cayvaun case

(case <tect> {(({<cnyyaii>}) <unspaz>)} [(else <mspasz>)])

(case <Tect> ((<Lcnywaiiy 1> ... <cny4aiiy , >) <uspas;>)
((<cnyyaiip 1> ... <cnyyaiip 4, >) <u3pasz>)

((<cnyyaiiy 1> ... <ciyyaiip k,>) <uspas,>)
(else <mu3pasp 1>))

OuensiBa ce <TecT>
npw Hskoe oT <cny4aiiy1>... <chny4aliy ,, > — <u3pas;>, nHade:

npw Hskoe oT <cny4aip1>. .. <cny4aiip k,> — <u3pas>, nHade:
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VcnoBHu nspasu

Popma 3a pasrfiexjaHe Ha Cayvaun case

(case <tect> {(({<cnyyaii>}) <unspaz>)} [(else <mspasz>)])

(case <Tect> ((<Lcnywaiiy 1> ... <cny4aiiy , >) <uspas;>)
((<cnyyaiip 1> ... <cnyyaiip 4, >) <u3pasz>)

((<cnyyaiiy 1> ... <ciyyaiip k,>) <uspas,>)
(else <mu3pasp 1>))

OuensiBa ce <TecT>
npw Hskoe oT <cny4aiiy1>... <chny4aliy ,, > — <u3pas;>, nHade:

npw Hskoe oT <cny4aip1>. .. <cny4aiip k,> — <u3pas>, nHade:

npu Hsikoe oT <chy4aii1>. .. <Cayyaii, k,> — <u3pas,>, nHade:
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VcnoBHu nspasu

Popma 3a pasrfiexjaHe Ha Cayvaun case

(case <tect> {(({<cnyyaii>}) <uspas>)} [(else <u3pas>)])

(case <tect> ((<cnywaii 1> ... <cnywaiiy i, >) <uspas;>)
((<cnywaiip 1> ... <cny4ailp ,>) <uspasz>)

((<cnyyaiiy 1> ... <ciyyaiip k,>) <uspas,>)
(else <mu3pasp 1>))

OuensiBa ce <TecT>
npu Hakoe oT <cayyali;1>. .. <cnyqa|7|17k1> — <u3pasj;>, NHaYe:

npw Hskoe oT <cny4aip1>. .. <cny4aiip k,> — <u3pas>, nHade:

npu Hsikoe oT <chy4aii1>. .. <Cayyaii, k,> — <u3pas,>, nHade:

Bpbua ce <uspasjii>
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VecnoBHu nspasn

Mpumep ¢ popmata cond

(define (days-in-month m y)
(case m
((1 3578 10 12) 31)
((4 6 9 11) 30)
(else (if (leap? y) 29 28))))

[m] = = =
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Jlornyecku onepaunu
e (not <bynes-uspas>)
=] F = = DA



Jlornyecku onepaunu
e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>
=} = = E 1PN G4



Jlornyecku onepaunu
e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>
e (and {<bynes-nzpasz>})
o = - E 1PN G4



VcnoBHu nspasu

Jlornyecku onepaunu

e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>

o (and {<6ynes-uspasz>})
o (and <bynee-uspas;> <bynee-uspasy> ... <bynee-uspas,>)

Tpudon Tpucporos (Pr-N 16/17) OcHoBHu noHsiTus B Scheme 13 okTomepu 2016 r. 22 /23



VcnoBHu nspasu

Jlornyecku onepaunu

e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>

o (and {<6ynes-uspasz>})

o (and <bynee-uspas;> <bynee-uspasy> ... <bynee-uspas,>)
e OueHsiBa nocnegoBatenHo Bcuykn <bynes-nspas;>
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VcnoBHu nspasu

Jlornyecku onepaunu

e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>
o (and {<6ynes-uspasz>})
o (and <bynee-uspas;> <bynee-uspasy> ... <bynee-uspas,>)

e OueHsiBa nocnegoBatenHo Bcuykn <bynes-nspas;>
o AKO BCMYKM Ce OLeHsIBaT Ao #t, Bpblua #t
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VcnoBHu nspasu

Jlornyecku onepaunu

e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>

e (and {<bynes-nzpasz>})

o (and <bynee-uspas;> <bynee-uspasy> ... <bynee-uspas,>)
o OueHsiBa nocnefosaTesiHo BCUYkM <bynee-uspas;>
o AKO BCMYKM Ce OLeHsIBaT Ao #t, Bpblua #t

o Ako <bynes-uspas;> ce oueHsiBa go #f, Bpblwa #f 6e3 ga oueHsiea
cneppawmTe <6yJ'|eB-V|3pa3,-+1> ... <bynes-uspas,>

Tpudpon Tpucporos (Pr-N 16/17) OcHoBHu noHsiTus B Scheme 13 okTomepu 2016 r. 22 /23



VcnoBHu nspasu

Jlornyecku onepaunu

e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>
o (and {<6ynes-uspasz>})
o (and <bynee-uspas;> <bynee-uspasy> ... <bynee-uspas,>)
e OueHsiBa nocnegoBatenHo Bcuykn <bynes-nspas;>
o AKO BCMYKM Ce OLeHsIBaT Ao #t, Bpblua #t
o Ako <bynes-uspas;> ce oueHsiBa go #f, Bpblwa #f 6e3 ga oueHsiea
cneppawmTe <6yJ'|eB-V|3pa3,-+1> ... <bynes-uspas,>

o (or {<bynes-nspaz>})
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VcnoBHu nspasu

Jlornyecku onepaunu

e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>
(and {<bynes-uspas>})
(and <bynee-uspas;> <bynee-uspasy> ... <bynes-uspas,>)
o OueHsiBa nocnefosaTesiHo BCUYkM <bynee-uspas;>
o AKO BCMYKM Ce OLeHsIBaT Ao #t, Bpblua #t
o Ako <bynes-uspas;> ce oueHsiBa go #f, Bpblwa #f 6e3 ga oueHsiea
cneppawmTe <6yJ'I€B—I/I3pa3,'+1> ... <bynes-uspas,>
(or {<bynes-nspasz>})
(or <bynes-nspas;> <bynes-uspasy> ... <bynes-uspas,>)
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VcnoBHu nspasu

Jlornyecku onepaunu

e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>

(and {<bynes-uspas>})

(and <bynee-uspas;> <bynee-uspasy> ... <bynes-uspas,>)
o OueHsiBa nocnefosaTesiHo BCUYkM <bynee-uspas;>
o AKO BCMYKM Ce OLeHsIBaT Ao #t, Bpblua #t
o Ako <bynes-uspas;> ce oueHsiBa go #f, Bpblwa #f 6e3 ga oueHsiea

cnefgawnTe <6yJ'I€B—I/I3pa3,'+1> ... <bynes-uspas,>

(or {<bynes-nuspasz>})

(or <bynes-nspas;> <bynes-uspasy> ... <bynes-uspas,>)
o OueHsiBa nocnegoBaTenHo Bcu4kn <bynes-nspas;>
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VcnoBHu nspasu

Jlornyecku onepaunu

e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>

(and {<bynes-uspas>})

(and <bynee-uspas;> <bynee-uspasy> ... <bynes-uspas,>)
e OueHsiBa nocnegoBatenHo Bcuykn <bynes-nspas;>
o AKO BCMYKM Ce OLeHsIBaT Ao #t, Bpblua #t
o Ako <bynes-uspas;> ce oueHsiBa go #f, Bpblwa #f 6e3 ga oueHsiea

cneppawmTe <6yJ'I€B—I/I3pa3,'+1> ... <bynes-uspas,>

(or {<bynes-nuspasz>})

(or <bynes-nspas;> <bynes-uspasy> ... <bynes-uspas,>)
o OueHsiBa nocnegoBaTenHo Bcu4kn <bynes-nspas;>
e Ako BcuuYKun ce oueHsiBaT Ao #f, Bpblua #f
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VcnoBHu nspasu

Jlornyecku onepaunu

e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>

(and {<bynes-uspas>})

(and <bynee-uspas;> <bynee-uspasy> ... <bynes-uspas,>)
e OueHsiBa nocnegoBatenHo Bcuykn <bynes-nspas;>
o AKO BCMYKM Ce OLeHsIBaT Ao #t, Bpblua #t
o Ako <bynes-uspas;> ce oueHsiBa go #f, Bpblwa #f 6e3 ga oueHsiea

cneppawmTe <6yJ'I€B—I/I3pa3,'+1> ... <bynes-uspas,>

(or {<bynes-nuspasz>})

(or <bynes-nspas;> <bynes-uspasy> ... <bynes-uspas,>)
o OueHsiBa nocnegoBaTenHo Bcu4kn <bynes-nspas;>
e Ako BcuuYKun ce oueHsiBaT Ao #f, Bpblua #f

o Ako <bynes-uspas;> ce oueHsiBa 1o #t, Bpblua #t 6e3 ga oueHsiBa
cnegpawnTte <bynes-uspas; 1> ...<bynes-uspas,>
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VcnoBHu nspasu

Jlornyecku onepaunu

e (not <bynes-uspas>)
o Bpbuia otpuuanueto Ha <bynes-uspas>

(and {<bynes-uspas>})

(and <bynee-uspas;> <bynee-uspasy> ... <bynes-uspas,>)
e OueHsiBa nocnegoBatenHo Bcuykn <bynes-nspas;>
o AKO BCMYKM Ce OLeHsIBaT Ao #t, Bpblua #t
o Ako <bynes-uspas;> ce oueHsiBa go #f, Bpblwa #f 6e3 ga oueHsiea

cneppawmTe <6yJ'I€B—I/I3pa3,'+1> ... <bynes-uspas,>

(or {<bynes-nuspasz>})

(or <bynes-nspas;> <bynes-uspasy> ... <bynes-uspas,>)
o OueHsiBa nocnegoBaTenHo Bcu4kn <bynes-nspas;>
e Ako BcuuYKun ce oueHsiBaT Ao #f, Bpblua #f

o Ako <bynes-uspas;> ce oueHsiBa 1o #t, Bpblua #t 6e3 ga oueHsiBa
cnegpawnTte <bynes-uspas; 1> ...<bynes-uspas,>

@ and u or ca cneuuantn dpopmu!
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[Tpumepn ¢ norndeckmn onepawuuy
(not x) —
(and x y)

(if x #f #t)
+——  (if x y #f)
(or x y) +— (if x #t y)

o & - = DA
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VcnoBHu nspasu

[Mpumepwn ¢ nornyeckn onepayuu

(not x) >  (if x #f #t)
(and x y) <+— (Gf x y #f)
(or x y) +— (if x #t y)

(define (divisible? a b)
(= (remainder a b) 0))

(define (leap? y)
(and (divisible? y 4)
(or (not (divisible? y 100))
(divisible? y 400))))
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