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OcHOBHbIe peXxumbl paboTbl cpesbl
mcnosiHeHUs Lisp

* VHTepnpeTauma — pexum no yMmoa4yaHuoo
« Komnunauus

* KcnonHeHue ckoMOUAMPOBAHHOIO KOAA



KomMmnuaauus

; PEXMM MHTEPNPEeTAaLUM

(defn

; PEXUM KOMIIUJISLIUM
test-fn [n]
“test-fn”))

; PEXMIM MHTEepIpeTalun

(defn

; PEXUM KOMIIUJISLIUM
-mailn [& args]
(println (test-fn)))

; PEXVIM MHTepnpeTaunum (BeposSTHO,
; KOMIOMJIALUMS M SallyCck)
(println (test-fn))



/

3anyck

s MHTepnpeTaumusa KoIa
; <KOJI MNpelplnyliero cjamnia>

;IIepexol B PEeXVM MCIIOJIHEHUA
; CKOMIIMJIMPOBAHHOT'O KOIa

; TIPM BEIBOBE maln

(apply main args)



Koa Kak AaHHbIe

(let
; IIOCTPOEHME KOIa B QopMe CTPYKTYPEH
; JAHHBIX :
[code (list inc 1) ]
;>>(1nc 1)

; IPUMHYIOMTEJIbHAS MHTepnpeTauusa KoIa:
(eval code))
P >> 2



quote — obpaTHas onepauusa rno
OTHOLWeEeHUIo K eval

; OJIOKMPOBKA MCIIOJIHEHMA BLHpPaXeHUA
(quote (inc 1))

;——//-- (mpaMasg KaBHYKA/AIoOCTPOd)
'(inc 1)

; obpalleHre orepaumm quote
(eval '(inc 1))
>>7



BbI30B KOMNUAATOPa BO BpeMA
MCNOJIHEHUSA

(defn foo []

; OTIpeneJIeHre CHMMBOJIa BO BPEeMS MCIIOJIHEHUS
(eval ' (defn bar [] %“bar"))

; BEI3OB OINPEneJIEHHOTO CMMBOJIA
(eval ' (println (bar))))

; OIMOKAa KOMIIMJISLUN

(defn foo []
(eval ' (defn bar [] “bar"))
(println (bar)))

; OIMOKa MCIIOJIHEHU S

(defn foo []
(eval ' (println (bar)))
(eval ' (defn bar [] Y“bar")))



3aaa4a

(def naturals
(lazy—-seq
(cons 1 (map inc naturals))))

; OIIipenesqiMTh lazy—-cons TakK 4YTo
; Crlenyllee onpenejieHre ObIO OBl
; OKBMBAJIEHTHO MNPEeOeaylieMy

(def naturals
(lazy—-cons 1 (map i1nc naturals)))



[TonbITKa 1

; OTIpeneJiIeHMe CKOMIMIMPYETCS
(defn lazy-cons [val coll]
(lazy-seqg (cons val coll)))

; OlIMOKAa KOMIIMIISLIUM
(def naturals
(lazy—-cons 1 (map i1nc naturals)))



[TonbITKa 2

; OTIpeeJyiIeHMEe CKOMIIMIIMPYETCH
(defn lazy-cons [val coll-code]
(L1st 'lazy—-seq
(L1st 'cons val coll-code)))
; CKOMIIUJIMPYETCH,
; HO MPUXOIOMTCS BHEIBHIBATH eval
(def naturals
(eval (lazy-cons 1
' (map 1nc naturals))))



[MTonbiTKa 3, nocneaAHAA

; OTIpeneJiIeHMe CKOMIMIMPYETCS
(defmacro lazy-cons [val coll]
(L1st 'lazy—-seq
(list 'cons wval coll)))

; OIIpedeJyiIeHMEe CKOMIIMIIMPYETCH
(def naturals
(lazy—-cons 1 (map i1nc naturals)))



Moaesnb NCNOJIHEHUA MaKPOCa

1. CaM MakpoC NCMOAHAETCA Ha CTA4NU KOMMUAALNM
2. [lapameTpbl B Makpoc nepeaatotcs 6e3 BbluncieHuns

3. Pe3ynbTat McnonHeHmMs Makpoca — KOA, KOTOPbIN
KOMMUANPYETCS 1 BO BpeMs UCNOJIHeHUs byaeT
BbINOJIHEH B KOHTEKCTE, OTKYAA MaKpOC BbI3blBAETCS

4. Pe3ynbTaTt BbI30Ba MAKpPOCA — MCMOJHEHME KOAQ,
CKOMMUAMPOBAHHOIO MAaKpPOCOM

[1o60YHbIN 3P PEKT: MAKPOC HE BUAUT KOHTEKCTA BPEMEHM
MCNOJIHEHUS, T.€. HE MOXET MCMNO0/b30BaTb AMHAMMUYECKUMX
AaHHbIX AN9 FreHepaLum KoAa



[Mpumep: cney,. popma cond

; MICXOIOHEIM TekcT clojure/core
; CTaHODapTHOUM OubimmoTekm Clojure
(defmacro cond [& clauses]
(when clauses
(list '"if (first clauses)
(1f (next clauses)
(second clauses)
(throw
(IllegalArgumentException.
"cond requilires an even
number of forms")))
(cons 'clojure.core/cond
(next (next clauses))))))



macroexpand

; OTJIaIKa Makpoca
(macroexpand
' (cond
(< a 0) "negative"
(> a 0) "positive"
:default '"zero"))

>>
(1f
(< a 0) "negative"
(clojure.core/cond
(> a 0) "positive"
:default "zero"))



Quote/Syntax-quote

;TIpdaMad KaBeUKa (Quote) : MCIOJIHEHME
; OJIOKMpPyeTCs, MMEeHa He paspeumawnTcd
'"(inc 1)
>>(1nc 1)

;obpaTHad KaBeHUKa (syntax—quote):
; ICTIOJIHEHME OJIOKMPYETCS, WMEHAa
;paspemanTcsa Ha CTaluM KOMIIMJISLUM
"(inc 1)

>>(clojure.core/inc 1)

" (undefined-sym 1)
>> (user/undefined-sym 1)



Unquote

;TIEPEMEHHAS N HEe BHYMCIIEHaA, eval o4
; BHyTPEeHHero (1nc ..) He cpaboTaer
(let [n 1] '(inc n))

>> (1inc n)

;—=//——
(let [n 1]  (inc n))
>> (clojure.core/inc user/n)

; IEpEMEHHAad BHUMCJIIEHaA, eval cpaboraer
(let [n 1]  (inc ~n))

>> (clojure.core/inc 1)

(let [n 1] (eval " (inc ~n)))

>> 2



Splicing unquote
(defmacro my-when [test & forms]
"(if ~test (do ~@forms)))

(println (macroexpand
' (my-when (> n 0)
(println "positive")
(println "smth. else"))))
>> (1f (> n 0)
(do (println "positive")
(println "smth. else™)))

(let [n 1]
(my-when (> n 0)
(println “positive”)
(println “smth. else”)))



OnpeaeneHve CMMBO/IOB B
MaKpocax

; "mmostoMaHHOEe” omnpeneJsieHre time
;U3 CTaHmapTHOM Ombjmorexkm Clojure
(defmacro my-time [expr]
"(let [start (. System (nanoTime))
ret ~expr]
(prn
(str "Elapsed time: "
(/ (double
(- (. System (nanoTime))
start))
1000000.0) "msecs"))
ret))
>> Can't let qualified name:
ru.nsu.fit.dt.mc/start



OnpegeneHue my-time, NOMNbITKA 2

(defmacro my—-time [expr]
" (let [~'start (. System (nanoTime))
~'ret ~expr]

(prn
(str "Elapsed time: "
(/ (double
(- (. System (nanoTime))
~'start))
1000000.0) "msecs"))
~'ret))
(let [n 5]
(my—-time (println n)))
>> 5

"Elapsed time: 10.132752 msecs"



[Mpobnema c onpeaeneHnem my-
time

(let [start 5]
(my—-time (println start)))

>> 1334408170241579
"Elapsed time: 2.384257 msecs"



[lpaBU/IbHOE onpeaesieHue time

; IPABMIIBHOE oOIpenesyieHre time
; ICXOOHBEIM TekcT clojure/core
; CTaHmapTHOM OubinmoTrekm Clojure
(defmacro time [expr]
"(let [start# (. System (nanoTime))
ret# ~expr]
(prn
(str "Elapsed time: "
(/ (double
(- (. System (nanoTime))
start#))
1000000.0) "msecs"))
ret#))



[eHepaumna CMMBOJIOB B MaKpOCax

; CUMBOJI C KBaJlu@uUKalMelM IPOCTPaHCTRBAa
; MIMEeH, He MOXEeT MCIOJIb30BaThbCcsa B let
"start

>> user/start

; MOXEeT MCIOJIbB30BAThHCHA B let

; HO BOSBMOXHH [epeceueHMrsa C CUMBOJIaMU
;M3 KOHTEKCTa BEB3OBA MaKpoca

'start

>> start

sy BEPOATHOCTDE IIepeCedeHNMAd MMHVIMaJIbHA
>> start#
start 1322 auto



3aga4a: UHOUKCHAA apuPMeTmKa

Heobxognmo peannsoBaTb NOAAEPKKY MHPUKCHbIX
onepayumn.

Habop onepauunmn gomxeH bbiTe pacumpsaem.



AHa/113 3a4a4U

MoppepXxKka MHPUKCHOW apnPMETUKU J0/1KHA
pa3peLaTbCs I0KaIbHO, B MPOTMBHOM C/ly4ae HEKOTOpbIe
kKoHcTpyKumm Clojure moryT He cpaboTaTk (Hanpumep,
(map - arr)

Mo Ton Xe npnymMHe HeobXOAMMO MMETb BO3MOXHOCTb
NNOKA/SIbHO OTMEHSATb AeNCTBME NHPUKCHOU apUPMETUKN.

N3 TpeboBaHMe pacluiMpsieMoCTU CieAyeT, YTO a/irOPUTM
A,0/1KeH BbITb YHMBEPCA/IbHBIM. AIFTOPUTMY HEKOTOPbIM
BHELWHMM 06pa3om MOXHO 3agaBaTb Habop onepaymm ¢
npuopuTeTaMMm.

[na npocToThbl NpeAno/siaraemM 4YTo BCe onepauuu
JleBoaccouMaTUBHbIE.



lcnonb3oBaHMe

; rIIpedUKCHAS dopMa Mo yMOJIUaHMIO
(+ 1
(with-infix-ops
; ;7 BKJIIOUaeM MHOQUMKCHYI (QopMy
(a * b +c * 2 +
(with-prefix-ops
; s OTKJIDUAEM MHPUMKCHYID QopMy
(+ x y)))



OnpegeneHne onepawyum

def standard-ops
[{"+ "+,
- )
{'* ',

ARV ¥

{"** "Math/pow} ]



OnpeaeneHne Mmakpoca

defn- infix-form-process [all-ops form] ..

defmacro with-infix-ops [& forms]
" (do
~@(map (partial
infix-form-process
standard-ops
forms



[IpeobpaszoBaHue popmbl

defn- infix-form-process [all-ops form]
cond
vector? form
mapv (partial
infix-form-process all-ops
form
;,;missed the same for maps and sets
list? form
infix-list-process
all-ops all-ops form
:default form



[Tlpeobpa3zoBaHmMe CNMUCKA

(defn- infix-list-process
[all-ops current-ops list-form]
let [[ops & rest-ops] current-ops]
cond
= (first list-form) 'with-prefix-ops
cons 'do (rest list-form

not (empty? ops
;smost important skipped here,
;sSee next slide

:default
map
partial infix-form-process all-ops
list-form )



[Ilpeobpa3oBaHme onepayunm

; sremember about left-associative
let [[inv-tail-form [op & inv-head-form]]
split-with
(comp not (partial contains? ops))
(reverse list-form)
head-form (reverse inv-head-form
tail-form (reverse inv-tail-form)]



[Ilpeobpa3oBaHme onepayunm

; sremember about left-associative
let [op .. head-form .. tail-form ..]
if (nil? op)
(recur all-ops rest-ops tail-form)
(list
ops op
if (== count head-form
infix-form-process
all-ops (first head-form
infix-1list-process
all-ops current-ops head-form
if (== count tail-form
infix-form-process
all-ops (first tail-form
infix-1list-process
all-ops rest-ops tail-form)))




[To6ouHbIN 3P PekT

;5It works! Why?
(let [x 42.]
println
with-infix-ops
Math/sin x ** 2 +
Math/cos x ** 2))))

>> 1.0



