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Okono

You can share this PDF with anyone you feel could benefit from it, downloaded the latest version
from: common-lisp

It is an unofficial and free common-lisp ebook created for educational purposes. All the content is
extracted from Stack Overflow Documentation, which is written by many hardworking individuals at
Stack Overflow. It is neither affiliated with Stack Overflow nor official common-lisp.

The content is released under Creative Commons BY-SA, and the list of contributors to each
chapter are provided in the credits section at the end of this book. Images may be copyright of
their respective owners unless otherwise specified. All trademarks and registered trademarks are
the property of their respective company owners.

Use the content presented in this book at your own risk; it is not guaranteed to be correct nor
accurate, please send your feedback and corrections to info@zzzprojects.com
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rnasa 1: Hauano pa6otbl ¢ 06w MK

3aMmedyaHusa

9710 npocTtag pyHkums hello world B8 Common Lisp. Npumepbl HanevaTarT TEKCT Hello, world! (
6e3 KaBblyek, 3a KOTOPbIM CnedyeT HoBas CTPOKa) 40 CTaHAapTHOro BbiBOAA.

Common Lisp - 370 #3blk NPOrpamMM1poBaHns, KOTOPbIA B OCHOBHOM UCMNOJIb3yeTCs
WHTEPaKTUBHO C UCMONb30BaHNEM NHTepdoerica, ndsectHoro kak REPL. REPL (Read Eval Print
Loop) no3sonsieT BBOAUTb KOA, OLEHMBATb (3anyckaTb) U cpasy BuOeTb pe3dynbTarthbl. 3anpoc
ans REPL (B kakoil MOMEHT OAMH U3 HUX BBOAMT KOA, KOTOPbIA AONXEH ObiTb 3anyLueH)
obosHavaeTcs ci-user> . IHOrga nepeq > LONXEH NOSBNATLCSA HEYTO UHOE, KPOME CL-USER , HO
970 BCe ele REPL.

MNocne 3anpoca nosenseTcs koA, 06bl4HO NMMB6O OLHO CMOBO (TO ECTb UMS NEPEMEHHOW), NMHO
goopma (Cnucok cnos / OopM, 3ako4EeHHbIX Mexay (1) ) (T. E. Bbl30B doyHKLUMN nnn
obbsiBneHve v 1. [.). Ha cnenytoweii ctpoke 6yaet nioboit BbiBOA, KOTOPLIA NporpamMma
neyartaeT (MM HUYEro, ecnv NPorpamMa HUYEro He nevyartaer), a 3aTeM 3Ha4YEHUS,
BO3Bpallaemble NyTEM Bbl4MCEHNS BbipaxeHus. ObblYHO BbipaXkeHne Bo3BpaliaeT 0aHO
3HayeHme, HO ecnv OHO BO3BpaLlaeT HECKObKO 3HAYEHWI, OHWN NOSBASAIOTCS O4MH Pa3 B CTPOKE.

Bepcun
O6wwuin Nucn 1984-01-01

ANSI Common Lisp 1994-01-01

Examples

MNMpuset, Myp

Huxe cnegyet oTpbiBOK M3 ceaHca REPL ¢ Common Lisp, B koTopoM «Hello, World!» ¢pyHkuns
onpeneneHa u BobinonHeHa. CM. 3amMeyaHnst B HUXXHEN 4acTu 9TON cTpaHuubl ons 6onee
nogpobHoro onucaHus REPL.

CL-USER> (defun hello ()
(format t "Hello, World!~%"))
HELLO
CL-USER> (hello)
Hello, World!
NIL
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CL-USER>

o710 onpepenset <<prHKLI,I/I+0>> HyneBblX aprymeHToB C NMEHEM hello , KOTOpPAA 6y,ueT nnmcaTb
CTPOKY "Hello, World!" 3@ KOTOPbIM CneayeTt HoBas CTpoka AN cTaHOapTHOro BbiBoAa U
BO3BpallaeM NIL .

Y106bl ONpenennTb OyHKUMIO, Hanuwem

(defun name (parameters...)
code...)

B aTOM cnyvae chyHKUMSA HA3bIBAETCH hello , HE MPUHMMAET HMKAKMX NapaMeTpos, a Kof,
KOTOPbIA OH 3anyckaerT, - 3T0 04UH BbI30B oyHKUuK. Bo3Bpalwaemoe 3HaveHne n3a pyHkumm lisp -
3TO NocneHun 6T Koaa B PyHKLMKN ANs 3anycka, Tak YTO hello BO3BPALAETCH (format t

"Hello, World!~%") BO3BPAWlAECTCA (format t "Hello, World!~%") .

B lisp onsa BbiIdoBa OYHKUNN WIite (function-name arguments...) [[€ function-name - 3TO UMS
PYHKUMUN, A arguments. .. - 9TO CMIUCOK apryMeHTOB (pasaeneHHbix npobenamn) ons BbI30Ba.
CylwwecTBylOT HEKOTOpPbIE 0CODObIE CNy4Yan, KOTOPbIE BbIFNAAAT Kak BbI30Bbl (PYHKLUWIA, HO HE
ABNSAOTCS, HANPUMEP, B NPUBELOEHHOM Bblille KOOE He CyleCcTBYeT OYHKUNN defun , BbI3bIBAEMOW,
oHa obpabaTbiBaeTCs cneumanbHO 1 onpenenseT PyHKUMIO BMECTO 3TOrO0.

Bo sTopom npurnaweHun REPL, nocne Toro kak Mbl onpeaennnm gyHKUMIO hello , Mbl Bbi3blBAEM
ero 6e3 napameTpoB, 3anNUCbIBas (hello) . OTO, B CBOK OYepelb, BbI30BET (PYHKLMIO format C
napameTpamu t N "sello, wWorld!~3" . DYHKLUMSA format NPOU3BOANT POPMATUPOBAHHbBIN BbIBOA HA
OCHOBE aprymMeHToB, KOTOpble OH 3a4aeT (HEMHOro MOX0X Ha pPacWMPEHHY BEPCUIO printt B C).
MNepBbi apryMeHT yKasbiBaeT, Kyaa BblIBOAUTb, C ¢ 3Ha4eHneM standard-output. Bropon
apryMeHT roBOpUT, Y4TO Neyartatb (U Kak MHTEePnpeTMpoBaTh obble NONONHUTENbHbIE
napameTpbl). [MpekTnBa (CneunanbHbli KOg BO BTOPOM apryMeHTe) ~s cooblaeT gpopmarty
neyaTtun HOBOM CTpokM (T.e. B UNIX oHa MOXeT nucaTtb \n U Ha windows \r\n ). PopmMaTt 06bI4HO
BO3BpalaeT it (HEMHOro Kak nuLL Ha APYrux a3blkax).

MNMocne BTOpPOro 3anpoca Mbl BUAMM, YTO Hello, World Oblfl HANeYaTaH, a Ha cneaylolel CTpoke
BO3BpallaemMoe 3HaYeHme ObINo NIL .

Mpuset, Umsa

9710 HEMHOro 6onee NPOABUHY TbI NPUMEP, KOTOPbIA NOKa3bIBAET elle HECKONbKO (OYHKLINIA
obuwero lisp. HayHeM ¢ NPOCTOro Hello, wWorld! CPYHKUUW 1 NPOAEMOHCTPUPOBATL HEKOTOPbIE
NHTEepakTMBHbIe pa3paboTkn Ha REPL. Obpatnte BHMMaHUe, Y4T0 NtobO TEKCT N3 TOYKU C
3andaTon ; , ocTanbHas YacTb CTPOKU - KOMMEHTapUN.

CL-USER> (defun hello ()

(format t "Hello, World!~%")) ;We start as before
HELLO
CL-USER> (hello)
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Hello, World!
NIL
CL-USER> (defun hello-name (name) ;A function to say hello to anyone
(format t "Hello, ~a~%" name)) ;~a prints the next argument to format
HELLO-NAME
CL-USER> (hello—name "Jack")
Hello, Jack

NIL

CL-USER> (hello-name "jack") ;doesn't capitalise names
Hello, jack

NIL

CL-USER> (defun hello-name (name) ;format has a feature to convert to title case
(format t "Hello, ~:(~a~)~%" name)) ;anything between ~:( and ~) gets it

WARNING: redefining COMMON-LISP-USER::HELLO-NAME in DEFUN

HELLO-NAME

CL-USER> (hello-name "jack")

Hello, Jack

NIL

CL-USER> (defun hello—name (name)
(format t "Hello, ~:(~a~)!~%" name))

WARNING: redefining COMMON-LISP-USER::HELLO-NAME in DEFUN

HELLO-NAME

CL-USER> (hello-name "jack") ;now this works

Hello, Jack!

NIL

CL-USER> (defun hello (&optional (name "world")) ;we can take an optional argument
(hello—name name)) ;name defaults to "world"

WARNING: redefining COMMON-LISP-USER::HELLO in DEFUN

HELLO

CL-USER> (hello)

Hello, World!

NIL

CL-USER> (hello "jack")

Hello, Jack!

NIL

CL-USER> (hello "john doe") ;note that this capitalises both names

Hello, John Doe!

NIL

CL-USER> (defun hello-person (name &key (number))
(format t "Hello, ~a ~r" name number)) ;~r prints a number in English

HELLO-PERSON

CL-USER> (hello-person "Louis" :number 16) ;this doesn't quite work

Hello, Louis sixteen

NIL

CL-USER> (defun hello-person (name &key (number))
(format t "Hello, ~:(~a ~:r~)!" name number)) ;~:r prints an ordinal

WARNING: redefining COMMON-LISP-USER: :HELLO-PERSON in DEFUN

HELLO-PERSON

CL-USER> (hello-person "Louis" :number 16)

Hello, Louis Sixteenth!

NIL

CL-USER> (defun hello-person (name &key (number))
(format t "Hello, ~:(~a ~@r~)!" name number)) ;~Q@r prints Roman numerals

WARNING: redefining COMMON-LISP-USER: :HELLO-PERSON in DEFUN

HELLO-PERSON

CL-USER> (hello-person "Louis" :number 16)

Hello, Louis Xvi!

NIL

CL-USER> (defun hello-person (name &key (number)) ;capitalisation was wrong
(format t "Hello, ~:(~a~) ~:@r!" name number))

WARNING: redefining COMMON-LISP-USER: :HELLO-PERSON in DEFUN
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HELLO-PERSON

CL-USER> (hello-person "Louis" :number 16) ;thats better

Hello, Louis XVI!

NIL

CL-USER> (hello-person "Louis") ;we get an error because NIL is not a number
Hello, Louis ; Evaluation aborted on #<SB-FORMAT:FORMAT-ERROR {1006641AB3}>.
CL-USER> (defun say-person (name &key (number 1 number-p)

(title nil) (roman—-number t))
(let ((number (if number-p
(typecase number
(integer
(format nil (if roman—-number " ~:@r" " ~:(~:r~)") number))
(otherwise
(format nil " ~: (~a~)" number)))

"")) ; here we define a variable called number
(title (if title
(format nil "~:(~a~) " title)
""))) ; and here one called title

(format nil "~a~:(~a~)~a" title name number))) ;we use them here

SAY-PERSON

CL-USER> (say-person "John") ;some examples
"John"

CL-USER> (say-person "john doe")

"John Doe"

CL-USER> (say-person "john doe" :number "JR")

"John Doe Jr"

CL-USER> (say-person "john doe" :number "Junior")

"John Doe Junior"

CL-USER> (say-person "john doe" :number 1)

"John Doe I"

CL-USER> (say-person "john doe" :number 1 :roman-number nil) ;this is wrong
"John Doe First"

CL-USER> (defun say-person (name &key (number 1 number-p)

(title nil) (roman—-number t))
(let ((number (if number-p
(typecase number
(integer
(format nil (if roman—-number " ~:@r" " the ~:(~:r~)") number))
(otherwise
(format nil " ~: (~a~)" number)))
"))
(title (if title
(format nil "~:(~a~) " title)
"))
(format nil "~a~:(~a~)~a" title name number)))

WARNING: redefining COMMON-LISP-USER: :SAY-PERSON in DEFUN
SAY-PERSON

CL-USER> (say-person "john doe" :number 1 :roman-number nil) ;thats better

"John Doe the First"

CL-USER> (say-person "louis" :title "king" :number 16 :roman-number nil)

"King Louis the Sixteenth"

CL-USER> (say-person "louis" :title "king" :number 16 :roman-number t)

"King Louis XVI"

CL-USER> (defun hello (&optional (name "World") &rest arguments) ;now we will just
(apply #'hello-name name arguments)) ;pass all arguments to hello-name

WARNING: redefining COMMON-LISP-USER::HELLO in DEFUN

HELLO

CL-USER> (defun hello-name (name &rest arguments) ;which will now Jjust use
(format t "Hello, ~a!" (apply #'say-person name arguments))) ;say-person
WARNING: redefining COMMON-LISP-USER::HELLO-NAME in DEFUN
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HELLO-NAME

CL-USER> (hello "louis" :title "king" :number 16) ;this works now
Hello, King Louis XVI!

NIL

CL-USER>

OT0 ocBelaeT HEKOTOPbIE AOMNOMHUTENbHbIE PYHKLUMM OYHKUMK format COmmMon Lisp, a Takxe
HEKOTOpble CPYHKUUW, TaKNe Kak Heobsi3aTeNbHble NapamMeTpbl M apryMeHTbI KNIOYEBbLIX CNOB
(HanpuMep, :number ). DTO TAKXeE AaeT NPUMEP MHTEPAKTUBHOM pa3paboTku B REPL B 0bwem
lisp.

MNMpocTtas nporpamma Hello World B REPL

Common Lisp REPL - aT0 nHTEpakTMBHasA cpena. Kaxnnas gpopma, HanmcaHHas nocne 3anpoca,
OLEeHMBaeTCs, U ee 3Ha4yeHne BNoCcneacTBMM NevaTaeTcs B pesynbTarte oueHku. MiTak, camas
npoctas nporpamma Hello, World! B Common Lisp:

CL-USER> "Hello, World!"
"Hello, World!™"
CL-USER>

Y10 npoucxoauT 3a4echb, Tak 37O TO, YTO CTPOKOBbLIA costant 3agaeTcs Bo BBoae REPL, oH
BblYMCNSAETCA U pe3dynbTaT nevyartaeTcd. VI3 aToro npuMepa BUOHO, YTO CTPOKK, TakKmMe Kak 4mcna,
creuunanbHble CUMBO/IbI, TaKWe Kak N1L U T U HECKONbKO APYrux nutepanos, ABNAIOTCA
camooLieHKamu . OHU caMmn OLeHMBAIOT.

OCHOBHbI€ BblipaXeHuUs

Monpobyem HekoTopoe 6a3oBoe BbipaxeHne B REPL:

CL-USER> (+ 1 2 3)
6

CL-USER> (- 3 1 1)

1

CL-USER> (- 3)

=3

CL-USER> (+ 5.3 (= 3 2) (* 2 2))

10.3

CL-USER> (concatenate 'string "Hello, " "World!")
"Hello, World!"

CL-USER>

OcHoBHoI cTponTenbHbI 610k Common Lisp - 310 ghopma . B aTux nprMepax Mbl UMeeM ghopMb|
QOYHKLMV , TO €CTb BblpaXkeHWs, HanncaHHbIe Kak CrCOoK, B KOTOPbIX NMepPBbI 3/1IEMEHT ABNSETCS
onepaTopoM (Mnu oyHKLMER), a OCTanbHble 3NEMEHTbI ABNSIOTCS onepaHaaMn (3T0 HasbiBaeTCs
«[MpedomkcHas HoTauus» nnn «Monbckas HoTaums» «). HanucaHune coopm B REPL Bbi3biBaeT UX
OLleHKY. B npvMepax Bbl MOXETE yBUAETb MPOCTbIE BbIPAXEHUS, apryMeHTbl KOTOPbIX SBNSOTCS
MOCTOSIHHBbIMU YCNIAMK, CTPOKAMU 1 CUMBOJNIAM (B CNy4ae 'string , KOTOPAS SBNSETCS UMEHEM
Tna). Bbl Takxe MoXeTe BUAETb, HTO apudIMeTUYecKme onepaTopbl MOryT NpuHMMaTh ntoboe
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KONMYECTBO apryMeHTOB.

BaXHO 0TMETUTb, 4YTO KPYrible CKOOKM SABNAOTCS HEOTHEMIEMOIA YacTbio CMHTAKcUca 1 He
MOryT NCMONb30BaTbCs CBOOOAHO, KaK B APYrux si3blkax NporpaMmmpoBaHuns. Hanpumep,
cneaytowas ownbka:

(+ 5 ((+ 2 4)))

> Error: Car of ((+ 2 4)) is not a function name or lambda-expression.

B o6wunx dpopmax Jlncna takxe MoryT 6biTb AaHHbIE, CUMBOJIbI, MAKPOKOOPMbI, CrieLanbHble
hopMbl 1 oopMbl namMbaa. OHKU MOryT BbITb 3anMcaHbl NS OLEHKW, BO3BpaTa Hy s, O4HOMO UK
HECKONbKMX 3HAYEHMA nnn MOryT ObiTb 3a4aHbl BO BBOLE MAKpOca, KOTopble NpeobpasyioT nx B
apyrue ¢popmbl.

CyMmma cnucka uenbix yucen

(defun sum-list-integers (list)
(reduce '+ list))

; 10
(sum—-list—-integers '(1 2 3 4))

; 55
(sum-list-integers '(1 2 3 4 5 6 7 8 9 10))

INam6,aa-BbipaxXeHUst U aHOHUMHbIe PYHK LMK

AHOHMMHASA hyHKLIMA MOXET BblTb onpeaeneHa 6e3 umeHn Yyepes eoipaxexve Lambda . Ona
onpeneneHns aTux TUNoB PYHKLNIA BMECTO KJTIOYEBOrO CMOBA defun UCMOMb3YETCH KNHOYEBOE
CNOBO 1ambda . CNegylowme CTPOKM 9KBUBANEHTHbI U ONPEAENAOT aHOHUMHbIE CPYHKLUUMN,
KOTOpble BbIBOAAT CYMMY OBYX YMCEN:

(lambda (x y) (+ x y))
(function (lambda (x y) (+ x y)))
#' (lambda (x y) (+ x y))

Nx nonesHocTb 3amMeTHa npu co3paHnm J1ambaa-cbopm , TO eCTb B (hopme, KoTopas
npenctaenseT coboil Cnncok, B KOTOPOM NEePBbIM 3/IEMEHTOM SBNSieTCS NAaMbaa-BblipaxeHue, a
ocTalnbHble 3IEMEHTbI SABNAOTCS apryMeHTamMm aHOHUMHOM coyHKUuK. Mpumepsbl ( oHnanH-
NCIMONIHEHUE ):

(print ((lambda (x y) (+ x y)) 1 2)) ; >> 3

(print (mapcar (lambda (x y) (+ x y)) '"(1 2 3) '"(2 -5 0))) ; >> (3 -3 3)

O6wume yyebHble pecypchbl Lisp
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NHTepHeT-KHUrKn
9T0 KHUIK, KOTopble cBOHOAHO AOCTYMHbI B IHTEpHeTe.

o [paktmyeckuni obwmi Lisp o1 Peter Seibel - xopowee BBeaeHne B CL ONns onbiTHbIX
nporpaMMnCcTOB, KOTOPOE C CamMOro Hayana nbiTaeTcsa nog4yepkHyTb, 4To aenaet CL
OT/INYHBIM OT OPYrnX A3bIKOB.

e Common Lisp: HexHoe BBeaeHue B cumBonmyeckume sblumcnedns dasuaa C. TypeTukoro -
Xopollee BBefeHne Ons nonen, HoBblX A8 NporpamMmMpoBaHns.

e Common Lisp: nHTepakTneHbli noaxon CtioapTa lanvpo 6bin ncnonb3oBaH B ka4ecTee
y4yebHurKa Kypca, 1 NMpuMeYaHns K Kypcy CONpOBOXAalT KHUMY Ha Beb-caiTe.

o Common Lisp, Language by Guy L. Steele - 970 onucaHme a3bika Common Lisp. CornacHo
CLiki, oH ycTapen, HO cogepXxuT 6onee nogpobHbIe ONMCaHNa Makpoca LvKna n goopmara,
yem 370 genaet Common Lisp Hyperspec.

e Ha Lisp by Paul Graham - oTnnyHas KkHura gns onbITHbIX MacTepos Jlucnepca.

e Let Over Lambda ot Doug Hoyte - 9170 nepenosas kHura o Lisp Macros. Heckonsko
HENOBEK PekoMeHO0Ban BaM KOMOOPTHO paboTaThb ¢ Lisp nepen Tem, Kak npoymTartb aTty
KHUWTY, X 4TO Ha4yano NPouCXoanT MeOneHHo.

MHTepHeT-CCbIHKVI

* Common Lisp Hyperspec - 870 cnpaBoYHbl JOKYMeHT ang Common Lisp.

» Common Lisp Cookbook - aTo cnncok nonesHbix peuenTtos Lisp. TakXxe coaepXuT CNncok
ApYyrux oHnamH-NcToYHNKOB nHgopmauum CL.

» B Common Lisp Quick Reference ecTb nMCTbl Ans neyatu Lisp.

e Lispdoc.com umwweT HECKONbKO MCTOYHNKOB MHGpopmMaumn o Lisp (Practical Common Lisp,
Successful Lisp, On Lisp, HyperSpec) ons nokymMeHTaumm.

e Llsp.org - ato cnyx6a nepeanpecaunmn ons AOKYMEHTaUNUN.

He B cetn
OT0 KHUIK, KOTOPbIE BaM, BEPOSITHO, MPUAETCSA KYyNUTb UK NONyYnTb B Bmbnnoteke.

e ANSI Common Lisp ot Paul Graham .

o O6bwwe peuenTtsbl lucna ot 9amMyHaa Beiua .

* B napagurmax nporpamMypoBaHng NCKyCCTBEHHOIO NMHTENIEKTa €CTb MHOMO NHTEPECHbIX
NPUNOXEeHN Lisp, HO 3TO He SBNSEeTCS XOpoLen ccbinkon ansa Al.

MHTepHeT-coobLlecTBa

o CLIiki uMeeT OTnn4Hy0 HavanbHy cTpaHuuy . OTNnYHbIA pecypc ans scex sewein CL.
NmeeT obwmpHbIA cnucok kHur Jlucna .

e Common Lisp subreddit MeeT MHOXEeCTBO MOMIE3HbIX CCbINIOK N CMPaBOYHbIX AOKYMEHTOB
Ha 60KOBOI NaHenu.

* IRC: #lisp, #ccl, #sbcl n npyrve Ha Freenode .
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http://www.gigamonkeys.com/book/
http://www.gigamonkeys.com/book/
http://www.gigamonkeys.com/book/
http://www.gigamonkeys.com/book/
http://www-2.cs.cmu.edu/~dst/LispBook/
http://www-2.cs.cmu.edu/~dst/LispBook/
https://www.cse.buffalo.edu/~shapiro/Commonlisp/
https://www.cse.buffalo.edu/~shapiro/Commonlisp/
https://www.cs.cmu.edu/Groups/AI/html/cltl/cltl2.html
http://cliki.net/Getting+Started
http://www.cs.cmu.edu/afs/cs.cmu.edu/project/ai-repository/ai/html/cltl/clm/node235.html#SECTION003000000000000000000
http://www.cs.cmu.edu/afs/cs.cmu.edu/project/ai-repository/ai/html/cltl/clm/node200.html
http://www.paulgraham.com/onlisp.html
http://www.paulgraham.com/onlisp.html
http://letoverlambda.com/
http://letoverlambda.com/
http://letoverlambda.com/
https://www.reddit.com/r/lisp/comments/3actsc/let_over_lambda/
https://www.reddit.com/r/lisp/comments/3actsc/let_over_lambda/
http://www.lispworks.com/documentation/common-lisp.html
http://cl-cookbook.sourceforge.net/
http://clqr.boundp.org/
http://clqr.boundp.org/
http://lispdoc.com/
http://l1sp.org/html/
http://www.paulgraham.com/acl.html
http://www.paulgraham.com/acl.html
http://www.paulgraham.com/acl.html
http://weitz.de/cl-recipes/
http://norvig.com/paip.html
http://www.cliki.net/index
http://www.cliki.net/index
http://cliki.net/Getting+Started
http://cliki.net/Lisp%20books
https://www.reddit.com/r/Common_Lisp/
http://www.cliki.net/IRC
https://freenode.net/

e Common-Lisp.net npenoctaBnseT XOCTUHT AN MHOTMX 00X npoekTos lisp u rpynn
nofb3oBaTtenen.

Buébnuotekmn

* Quicklisp aBnseTca 6ubnmoteyHbIM MeHexXepom ang Common Lisp 1 UMeeT ANVHHbIV
CMUCOK NOAAepXUBaeMbIXx OMO6NMoTeK .

» QuickDocs pa3melaeTt 6GubNNOTEYHYIO OOKYMEHTAUNIO AN MHOrux 6ubnmnoTek CL.

» Awesome CL - 3T0 KypaTOpCKuii Cnncok 6nbnnoTtek, hperiMBOPKOB U APYyrnx 6nectswmx
mMaTepuanos, OTCOPTUPOBAHHBIX MO KaTEropunsM.

MpenBapuTenbLHO ynakoBaHHble cpegbl Lisp

970 cpenbl pegakTMpoBaHus Lisp, KOTopble Nerko ycTaHoBUTb U HaYyaTb paboTy, MOTOMY HTO
BCE, 4YTO BaM HYXHO, NpeaBapuTeNibHO YNakoBaHO 1 NpeaBapuTeNibHO HACTPOEHO.

» Portacle - 3T0 nepeHocHas 1 MHoronnatopmeHHas cpega Common Lisp. OH oTnpasnseT
cnerka HacTpoeHHble Emacs co Slime, SBCL (nonynspHas peanusauus Common Lisp),
Quicklisp n Git. Hnkakoi yctaHoBKM He TpebyeTcs, Tak 4TO 3TO O4EHb ObICTPbIV U MPOCTON
cnocob pobuTbes ycnexa.

» Lispbox - a10 cpena IDE (Emacs + SLIME), Common Lisp (Clozure Common Lisp) u
mMeHenxep 6ubnunotek (Quicklisp), npeaBapuTenbHO ynakoBaHHbIE B BUAE apXMBOB ANS
Windows, Mac OSX u Linux. Motomok «Jlucna B kKopobke», peKOMEHLOBAHHbIA B KHUre
«[TpakTnyeckne obwwe Jncnbi».

* He npenBaputenbHo ynakoBaH, Ho SLIME npeBpawaet Emacs B obwyto cpeny Lisp IDE n
COOEPXUT PYKOBOLACTRBO MNOJIb30BATENS, KOTOPOE NOMOXET BaM HayaTb paboty. TpebyeTcs
oTaenbHas peanusauus Common Lisp.

O6wme peanusauum Lisp

B aTOM pasnene nepevncneHbl HeKOTopble 0bwue peanusauun CL n nx pykosoacTea. Ecnm He
yKasaHo UHoe, 3T0 peannsauuns nporpamMmHoro obecneyeHns. CM. Takxe crvcok becrnnatHbix
nporpamm Clic's Common Lisp n cnucok kommepyecknx peanndaumn Common Lisp B Bukunenmm

» Allegro Common Lisp (ACL) n pykosoacTtso nons3soeatens . Kommepyeckuin, HO nmeet
6ecnnatHoe Express Edition n y4ebHble Buoeoponuku Ha Youtube .

e CLISP n pykosoacTea .

e Clozure Common Lisp (CCL) 1 pykOBOACTBO .

* YHusepcutet Carnegie Mellon Common Lisp (CMUCL) uMeeT crnpaBoYyHYyo 1 OpYryto
MONIE3HYIO CTPaHULY rHgopmauun .

« Embeddable Common Lisp (ECL) n pykosoacTso .

o LispWorks n pykoeoacteo . KOMMeEpYeckuit, HO UMEET NNYHYO BEPCUKD C HEKOTOPbLIMN
OrpaHNYeHnaMNA .

» Steel Bank Common Lisp (SBCL) n pykoBOACTBO .
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https://common-lisp.net/
https://common-lisp.net/phub/
https://common-lisp.net/phub/
https://www.quicklisp.org/beta/
https://www.quicklisp.org/beta/releases.html
http://quickdocs.org/
https://github.com/CodyReichert/awesome-cl
https://shinmera.github.io/portacle/
https://common-lisp.net/project/lispbox/
http://common-lisp.net/project/slime/
http://common-lisp.net/project/slime/doc/html/
http://www.cliki.net/Common%20Lisp%20implementation
http://www.cliki.net/Common%20Lisp%20implementation
http://www.cliki.net/Common%20Lisp%20implementation
https://en.wikipedia.org/wiki/Common_Lisp#Commercial_implementations
https://en.wikipedia.org/wiki/Common_Lisp#Commercial_implementations
https://en.wikipedia.org/wiki/Common_Lisp#Commercial_implementations
http://franz.com/products/allegrocl/
http://www.franz.com/support/documentation/
http://franz.com/downloads/clp/survey
https://www.youtube.com/channel/UCN36UrxtyNBJPaG0kmBJNRw
https://www.youtube.com/channel/UCN36UrxtyNBJPaG0kmBJNRw
http://clisp.org/
http://www.clisp.org/impnotes.html
http://ccl.clozure.com/
http://ccl.clozure.com/manual/
https://www.cons.org/cmucl/
https://www.cons.org/cmucl/
http://www.cons.org/cmucl/doc/index.html
http://www.cons.org/cmucl/doc/index.html
http://www.cons.org/cmucl/doc/index.html
https://common-lisp.net/project/ecl/
https://common-lisp.net/project/ecl/static/manual/
http://www.lispworks.com/products/index.html
http://www.lispworks.com/documentation/index.html
http://www.lispworks.com/downloads/index.html
http://www.lispworks.com/downloads/index.html
http://www.sbcl.org/
http://www.sbcl.org/manual/index.html

» Scleneer Common Lisp (SCL) n pykoBOACTBO - 9TO KOMMepYyeckas peanusaumus Linux n
Unix, HO NMeeT HeorpaHnyeHHyto BecrnnaTHy BEPCUIO 4N OLLEHKN U HEKOMMEPYECKOTO
MCMONb30BaHUS .

MpounTaiite Hayano pabotbl ¢ 06wmumn oHnaiH: https://riptutorial.com/ru/common-lisp/topic/534/
Ha4Yano-paboTbl-C-06WMMHK
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http://www.scieneer.com/scl/
http://www.scieneer.com/scl/doc/
http://www.scieneer.com/scl/free.html
http://www.scieneer.com/scl/free.html
https://riptutorial.com/ru/common-lisp/topic/534/%D0%BD%D0%B0%D1%87%D0%B0%D0%BB%D0%BE-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B-%D1%81-%D0%BE%D0%B1%D1%89%D0%B8%D0%BC%D0%B8
https://riptutorial.com/ru/common-lisp/topic/534/%D0%BD%D0%B0%D1%87%D0%B0%D0%BB%D0%BE-%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B-%D1%81-%D0%BE%D0%B1%D1%89%D0%B8%D0%BC%D0%B8

rnaBa 2: ANSI Common Lisp, 93bIKOBOM
cTaHOapT u ero noKyMeHTauus

Examples

O6wun Lisp HyperSpec

Common Lisp nmeeT ctaHnapT, KOTopbIi 6bin NnepBoHayYansHo onybnvkosaH B 1994 rogy kak
ctaHoapt ANSI.

Common Lisp HyperSpec , kopotkuin CLHS, npegoctaeneHHbin Lisp\Works, sBnseTcs 4yacto
ncnonbdyemon HTML-OokymeHTaumen, kKotopas nony4yeHa n3 ctaHoapTHOro AOKyMeHTa.
HyperSpec TakXe MOXHO 3arpyXartb 1 N1okanbHO UCMOMb30BaTh .

Obuwwme cpenbl pa3paboTky Lisp 06bI4HO MO3BONAIOT UCKaTb AOKyMeHTauuto HyperSpec ons
CUMBONOB Lisp.

o Ina GNU Emacs ectb clhs.el.
» SLIME nnsa GNU Emacs npegoctasnseT Bepcuio hyperspec.el .

CmotpuTte Takxe: cliki Ha CLHS
O6bsiBNeHns cuHtakcuca EBNF B pokyMeHTauum

Crangapt ANSI CL ncnonb3syeT paclWUpeHHY0 CUHTakCcMYeckyo HoTaumo EBNF.
LokymeHTaums, nybnupyemas B Stackoverflow, nonxHa ncnonb3oBaTtb OOHY U Ty Xe
CMHTaKCMYECKYI0 HOTaLUWio, 4TOObl YMEHbLWNTb NyTaHWLY.

Mpumep:

specialized-lambda-list::=

({var | (var parameter-specializer-name) }*
[&optional {var | (var [initform [supplied-p-parameter] 1) }*]
[&rest var]
[&key{var | ({var | (keywordvar)} [initform [supplied-p-parameter] ])}*
[&allow—other-keys] ]
[&aux {var | (var [initform] )}*] )
O603HayeHus:

® [foo] == HONMb NN OOWH foo
* (foo}* -> HONMb UNKN BONbLE foo

® foo | bar == foo WIWN bar
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http://www.lispworks.com/documentation/HyperSpec/Front/
http://www.lispworks.com/
http://www.lispworks.com/documentation/common-lisp.html
http://www.lispworks.com/documentation/common-lisp.html
https://www.gnu.org/software/emacs/
https://sourceforge.net/p/clisp/clisp/ci/default/tree/emacs/clhs.el
https://common-lisp.net/project/slime/
https://github.com/slime/slime/blob/master/lib/hyperspec.el
http://cliki.net/CLHS
http://cliki.net/CLHS
http://cliki.net/CLHS

Common Lisp the Language, 2-e nsgaHue, asTop Guy L. Steele Jr.

OTa KHUra nssecTtHa kak CLtL2.

9710 BTOpPOE M3gaHue KHurn «Common Lisp the Language». OH 6bin onybnunkosaH B 1990 roay,
npexne yem ctannapT ANSI CL 6bin okoHYaTenbHbIM. [epBoHavanbHoe onpeaenexHme s3bika us
nepBoro napaxus (onybnmkosaHHoe B 1984 rony) 66110 paCCMOTPEHO 1 ONMUCAHO BCE M3MEHEHNS
B npouecce ctaHgaptusaumm no 1990 rona, a Takxxe HeKOTopble paclmpeHuns (Hanpumep,
ntepauns SERIES).

NMpumMeyaHue: CLTL2 onucbiBaeT Bepcuto Common Lisp, KoTopass HEMHOro OTIM4aeTCs OT
ony6nukoBaHHoOro craHgapra ¢ 1994 ropa. Takum o6pa3om, Bcerpga UCNonb3ymnte
CTaHOapTHbIN, a He CLtL2, B KayecTBe CCbIJIKU.

CLtL2 Bce elwe MoXeT bblTb NONe3eH, NOCKOMbKY OH NPenocTaBnseT UHPOpPMaLNIO, He
HanOeHHyo B [OKyMeHTe creundumkauun Common Lisp.

CyuwectsyeTt Bepcusa HTML Common Lisp the Language, 2nd Edition .

CLiki - NMpepnaraembie n3ameHeHUA U pa3bsiCHeHns1 ANSI

B CLiki, Wiki pns Common Lisp n 6ecrinatHom nporpaMMHoM obecnedeHnn Common Lisp,
nonaepXmBaeTcsa CANCOK rpennaraembix ANSI-ucnpasneHnin n pasbAacHeHnn .

Mockonbky ctaHaapT Common Lisp He nameHnncsa ¢ 1994 roga, nonb3oBaTeny obHapyXunnm
HEeCKOJIbko Npobnem co cneumdmKaumoHHbIM 4OKYMeHTOM. OHM 3a00KYMEHTMPOBAHbI Ha
cTpaHuue CLiki.

O6w,as KkpaTtkasa cnpaBoyHas uHcpopmaums Lisp

Common Lisp Quick Reference - 3T0 LOKYMEHT, KOTOPbIA MOXXHO pacrnedyarartb 1 CBA3aTb Kak

OykneT B pas3nnyHbIX MakeTax, 4Tobbl MMETb pacneyaTaHHyo KpaTKyto ccbinky ans Common
Lisp.

Cranpapt ANSI Common Lisp B popmarte Texinfo (0ocobeHHO noneseH ons
GNU Emacs)

GNU Emacs ncnonbayet crneumanbHbii goopMaT ans gokyMmeHtauumu: info .

Crtangapt Common Lisp 6bin npeobpasoBaH B chopmat Texinfo, KOTOPbIA MOXHO NCMONb30BaTh
ONs co3naHns OOKyMeHTauum, 4OCTYMHOM ANS MPOCMOTPA C NMOMOLbIO YCTPONCTBA YTEHUS
nHgpopmaumm 8 GNU Emacs.

CM. 3oecb: dpans2texi.el npeobpasdyet nctouyHmkm TeX npoekta ctangapta ANSI Common Lisp
(dpANS) B doopmar Texinfo.
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http://www.cs.cmu.edu/afs/cs.cmu.edu/project/ai-repository/ai/html/cltl/cltl2.html
http://www.cliki.net/Proposed%20ANSI%20Revisions%20and%20Clarifications
http://www.cliki.net/Proposed%20ANSI%20Revisions%20and%20Clarifications
http://www.cliki.net/Proposed%20ANSI%20Revisions%20and%20Clarifications
http://clqr.boundp.org
https://github.com/RobBlackwell/dpans2texi
https://github.com/RobBlackwell/dpans2texi
https://github.com/RobBlackwell/dpans2texi
https://github.com/RobBlackwell/dpans2texi
https://github.com/RobBlackwell/dpans2texi
https://github.com/RobBlackwell/dpans2texi
https://github.com/RobBlackwell/dpans2texi
https://github.com/RobBlackwell/dpans2texi

Lpyras Bepcus 6bina BoinonHeHa ans GCL: gcl.info.tgz .

MNpounTtarite ANSI Common Lisp, S3blkOBOW CTaHOAPT 1 ero 4OKYMeHTauunsa OHNanH:

https://riptutorial.com/ru/common-lisp/topic/2900/ansi-common-lisp--a3bIKOBOR-CTaHOAPT-U-Ero-
NOKYMeHTauuns
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ftp://ftp.gnu.org/pub/gnu/gcl/gcl.info.tgz
https://riptutorial.com/ru/common-lisp/topic/2900/ansi-common-lisp--%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9-%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82-%D0%B8-%D0%B5%D0%B3%D0%BE-%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://riptutorial.com/ru/common-lisp/topic/2900/ansi-common-lisp--%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9-%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82-%D0%B8-%D0%B5%D0%B3%D0%BE-%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://riptutorial.com/ru/common-lisp/topic/2900/ansi-common-lisp--%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2%D0%BE%D0%B9-%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82-%D0%B8-%D0%B5%D0%B3%D0%BE-%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F

rnaea 3: ASDF - oppyrom MexaHn3m
onpepgeneHnss CUCTEMbI

3aMmedyaHus

ASDF - opyroi MmexaHu3m onpeneneHns CUCTeMbI

ASDF - 3T0 MHCTPYMEHT AN5 ONpeneneHns Toro, Kak CUCTEMbI MPOrpPamMMHOro obecneyeHuns
Common Lisp coCTOAT N3 KOMMNOHEHTOB (MOACUCTEM U (paiinoB) 1 Kak paboTaTb C 9TUMK
KOMMOHEHTaMM B NPaBMIbHOM NOPSAKeE, 4TOObI MX MOXHO ObINO KOMAMANPOBATb, 3arpyXaTtb,
Tectuposatb n 1. [.

Examples

MNMpocTtas cuctema ASDF ¢ NNOCKOM CTPYKTYpPOM KaTtasnoros

PaccMoTpurM 3TOT NPOCTOM NPOEKT C NNOCKOW CTPYKTYPOM KaTanoros:

example

| -— example.asd
|-— functions.lisp
|-— main.lisp

| -— packages.lisp
‘—— tools.lisp

daiin example.asd - 3TO NPOCTO ewe oanH doain Lisp, coaepxawmini HeMHOro 6onblie, Y4eM BbI30B
gyHkuumn ASDF. lNpeanonaras, 4To Baw NPOEKT 3aBUCUT OT CUCTEM drakma U clsqgl , €0
COAEPXMMOE MOXET OblTb NPMMEPHO TaKUM:

(asdf:defsystem :example
:description "a simple example project"
:version "1.0"
rauthor "TheAuthor"
:depends-on (:clsqgl

:drakma)

:components ((:file "packages")
(:file "tools" :depends-on ("packages"))
(:file "functions" :depends-on ("packages"))
(:

file "main" :depends-on ("packages"
"functions"))))

Korna Bbl 3arpy>xaeTe 9707 ¢pain Lisp, Bbl ykasbiBaete ASDF 0 cBoel CUCTEME :example , HO Bbl

elle He 3arpy>xaete CUCTEMY. 9710 Oenaetcs nnéo (asdf:require-system :example) nnoéo
(gl:quickload :example) .

N korpna Bbl 3arpyxaete cuctemy, ASDF bynerT:
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https://common-lisp.net/project/asdf/
https://common-lisp.net/project/asdf/
http://www.weitz.de/drakma/
http://quickdocs.org/clsql/

1. 3arpy3uTe 3aBMCUMOCTU - B 9TOM C/ly4ae CUCTEMbI clsql U drakma
2. Komnunupyvite n 3arpy3nte KOMNOHEHTbI BawWwe CUCTEMbI, TO eCTb (pannbl Lisp,
OCHOB@HHbIE Ha OaHHbIX 3aBUCUMOCTSAX
1. packages CHa4yana (6e3 3aBMCMMOCTE)
2. functions MOCNE packages (MOCKOJbKY 9TO 3aBUCUT TONbKO OT packages ), HO A0 main (
4YTO 3aBUCUT OT HEro)
3. main NOCNE functions (MOCKOMNbKY 9TO 3aBUCUT OT packages M functions )
4. too1s NOOOE BPEMS MOCNE packages

VimeTb BBMAOY:

» BBeonTte 3aBNCMMOCTU NO Mepe HEOOXOAMMOCTU (HaNpUMep, ANs UCNOJIb30BaHUS
TpebyeTcs onpeneneHme Makpocos). Ecnu Bbl aToro He coenaete, ASDF 6ynet owmnbo4YHO
npwv 3arpy3ke Bauen CUCTEMBbI.

« Bce nepevncneHHble haiinibl 3aKkaH4YMBaKTCS HA . 1isp HO 3TOT NOCTIMKC OONIXEH ObITb
.1isp B cueHapum asdf

» Ecnu Bawa cnctema Ha3BaHa Tak Xe, Kak U ee .asd (hann, n Bbl nepemellaeTe (Mnu
CVMMBONN3MPYETE) ee nanky B Nanky quicklisp/local-projects/ , Bbl MOXETE 3arpy3nTb
NPOEKT, UCNONb3YA (gl:quickload "example") .

» bnbnnoteku, 3aBmcswWwmMe OT Bale CUCTEMbI, [ONXKHbI OblTb N3BECTHbI NM60 ASDF (4epes
ASDF : *CENTRAL-REGISTRY ), MO0 Quicklisp (nMb0 Yepes quICKLISP-CLIENT: *LOCAL-PROJECT-
DTRECTORIES* JINOO [OCTYMHbI B Nt0OOOM 13 ee auckax)

Kak onpeapenntb TeCToByro onepaunio ansa cCUuCtembl

(in-package #:asdf-user)

(defsystem #:foo
:components ((:file "foo"))
:in-order-to ((asdf:test-op (asdf:load-op :foo0)))
:perform (asdf:test-op (o ¢)
(uiop:symbol-call :foo-tests 'run-tests)))

(defsystem #:foo-tests
:name "foo-test"
:components ((:file "tests")))

;; Afterwards to run the tests we type in the REPL
(asdf:test-system :foo0)

3ameTKu:

* Mbl npennonaraem, 4To cuctema : foo-tests onpenenserT naker nog HassaHnem «FOO-
TESTS»

e run-tests - 9TO TOYKA BXO4a ANs TectoBoro beryHa

* uoip: symbol-call no3sonseT onpenenutb METOL, KOTOPbLIN Bbi3blBAET (PYHKLMIO, KOTOPas
elle He bbina npoynTaHa. Maket, onpenensieMblit PyHKLUMENR, HE CyLEeCcTBYeT, Koraa Mbl
onpenensiem cuctemy
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B KkakoM nakete si 4ONXEH onpenenutb cBok cuctemy ASDF?

ASDF npenoctaBndeT NakeT ASDF-USER pa3pa60TqV|KaM Onsa onpeneneHnsa CBoOnxX nakeTtos.

MpounTante ASDF - opyroin MexaHua3m onpeneneHns CUCTeMbl OHNANH:
https://riptutorial.com/ru/common-lisp/topic/670/asdf---gpyron-mexaHnam-onpeneneHns-cCMCcTembl
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https://riptutorial.com/ru/common-lisp/topic/670/asdf---%D0%B4%D1%80%D1%83%D0%B3%D0%BE%D0%B9-%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC-%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
https://riptutorial.com/ru/common-lisp/topic/670/asdf---%D0%B4%D1%80%D1%83%D0%B3%D0%BE%D0%B9-%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC-%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B

rnaBa 4: CLOS - o6wiasa cuctema o6 beKkToB
Lisp
Examples

CospaHue 6a3oBoro knacca CLOS 6e3 poautenen

Knacc CLOS onucbiBaeTcs:

* M4

CMNnCoK Cynepkiaccos

CrMNCOK CNoToB

OONnoNHUTENbHbIE NMNapaMeTpbl, TAKNEe KakK JOKYMEeHTaUUA

Kaxgbith cnot nmeer:

* 1MS
» oopma MHUumrannsauum (HeobssaTenbHoO)

* apryMeHT nHuumanusauum (HeobssatenbHoO)

s TMN (Heobs3aTeNbHO)

e CTpOKa OOKYMeHTaumm (HeobsizaTenbHO)

e (OYHKLMW JOCTYNa, YTEHMS 1 / nnmn 3anucu (Heobs3aTeNbHO)
* [OOMONIHUTENbHbIE BApUaHThbl, Takne Kak pacrnpeneneHue

Mpumep:

(defclass person ()
( (name

:initform "Erika Mustermann"
:initarg :name

:type string

:documentation "the name of a person"
raccessor person—name)

(age

:initform 25

:initarg rage

ctype number

:documentation "the age of a person"
saccessor person—age))
(:documentation "a CLOS class for persons with name and age"))

MeTon neyatun no YMOJT4aHUIO!

(defmethod print-object ((p person) stream)
"The default print-object method for a person"
(print-unreadable-object (p stream :type t :identity t)
(with-slots (name age) p
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(format stream "Name: ~a, age: ~a" name age))))

Co3paHune aK3eMnnspoB:

CL-USER > (make-instance 'person)
#<PERSON Name: Erika Mustermann, age: 25 4020169AB3>

CL-USER > (make-instance 'person :name "Max Mustermann" :age 24)
#<PERSON Name: Max Mustermann, age: 24 4020169FEB>

MwukcuHbl n nHTepdencsl

Common Lisp He nMeeT NHTep(pencos B TOM CMbICNE, YTO HEKOTOpPbIE A3blkK (Hanpumep, Java)
paboTaloT, 1 MeHblle HeoOX0AMMOCTM B 3TOM TUNe nHTepderica, yuntoieas, 4to Common Lisp
NOLLEPXMBAET MHOXECTBEHHbIE HAcNenoBaHWs 1 obwme OyHKUUN. TeM He MeHee, TOT Xe TuN
wabnoHoB MOXET ObiTb NErko peann3oBaH C NCMONb30BaHMEM KN1AacCoB mixin. B aTom npumepe
nokasaHa cneumdukaums nHTepgenca Konnekumm ¢ HeCKONbKUMM COOTBETCTBYHOLWNMU
yHUBEpCanbHbIMU QOYHKLUSMMU.

;7 Specification of the COLLECTION "interface"

(defclass collection () ()
(:documentation "A collection mixin."))

(defgeneric collection-elements (collection)
(:documentation "Returns a list of the elements in the collection."))

(defgeneric collection-add (collection element)
(:documentation "Adds an element to the collection."))

(defgeneric collection-remove (collection element)
(:documentation "Removes the element from the collection, if it is present."))

(defgeneric collection-empty-p (collection)
(:documentation "Returns whether the collection is empty or not."))

(defmethod collection-empty-p ((c collection))

"A 'default' implementation of COLLECTION-EMPTY-P that tests
whether the list returned by COLLECTION-ELEMENTS is the empty
list."

(endp (collection-elements c)))

Peanusauunsa nHtepgoeica - 370 NPOCTO KNacc, KOTOPbIA UMeeT miXin Kak 0AuH U3 ero
CynepKaccoB 1 onpeneneHns CoOoTBETCTBYOWMX 06wmx gyHkumid. (Ha aTom atane obpatnte
BHVMMaHMe, 4TO Knacc mixin 4eACTBUTENbHO NpeaHa3HayYeH ToNbKO AN CUrHanMsauum o TOM,
4TO KNlacc peannsyet «uHTepdeic». AToT Npumep byaeT paboTaTb TakXe C HECKONbKUMM
YHUBepCcanbHbIMU PYHKLNSMU N OKYMEHTAUMEN, B KOTOPbIX FOBOPUTCS, YTO CYLWECTBYHOT
MeTonbl Ana oyHKLUMM Knacc.)

;; Implementation of a sorted-set class
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(defclass sorted-set (collection)
((predicate
:initarg :predicate
:reader sorted-set-predicate)
(test
:initarg :test
:initform 'eql
:reader sorted-set-test)
(elements
:initform ' ()
raccessor sorted-set-elements
;7 We can "implement" the COLLECTION-ELEMENTS function, that is,
;; define a method on COLLECTION-ELEMENTS, simply by making it
;; a reader (or accessor) for the slot.
:reader collection-elements)))

(defmethod collection—-add ((ss sorted-set) element)
(unless (member element (sorted-set-elements ss)
:test (sorted-set-test ss))
(setf (sorted-set-elements ss)
(merge 'list
(list element)
(sorted-set—-elements ss)
(sorted-set-predicate ss)))))

(defmethod collection-remove ((ss sorted-set) element)
(setf (sorted-set-elements ss)
(delete element (sorted-set—-elements ss))))

HakoHel, Mbl BUOMM, 4TO UCMO/b30BAHUE 3K3eMMsipa knacca OTCOPTUPOBaHHOro Habopa
BbIFNSAMT MPU UCNONb30BAHUN «UHTEPIENCHDBIX>» (OYHKLWIA:

(let ((ss (make-instance 'sorted-set :predicate '<)))
(collection—-add ss 3)
collection—-add ss 4)
collection-add ss 5)

(

(

(collection—add ss 3)
(collection—-remove ss 5)
(

collection-elements ss))
i => (3 4)

MpounTaiite CLOS - obwas cuctema 06bekToB Lisp oHnaiiH: https://riptutorial.com/ru/common-
lisp/topic/673/clos---obwasn-cnctema-ob6bLekToB-lisp
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https://riptutorial.com/ru/common-lisp/topic/673/clos---%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0-%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BE%D0%B2-lisp
https://riptutorial.com/ru/common-lisp/topic/673/clos---%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0-%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BE%D0%B2-lisp
https://riptutorial.com/ru/common-lisp/topic/673/clos---%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0-%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BE%D0%B2-lisp

rnasa 5: LOOP, o6bwun makpoc Lisp ons
nTepauumn

Examples

OrpaHunyeHHble NeTnu
Mbl MOXEM NOBTOPUTb LENCTBNE HECKONbKO pas, NCMONb3YA repeat .

CL-USER> (loop repeat 10 do (format t "Hello!~%"))
Hello!

Hello!

Hello!

Hello!

Hello!

Hello!

Hello!

Hello!

Hello!

Hello!

NIL

CL-USER> (loop repeat 10 collect (random 50))
(28 46 44 31 5 33 43 35 37 4)

lNMepeceuyeHne nocnepoBaTenbHOCTEN

(loop for i in '(one two three four five six)
do (print 1i))

(loop for i in '(one two three four five six) by #'cddr
do (print i)) ;prints ONE THREE FIVE

(loop for i on '(a b c de £ qg)

length 1i))) ;prints 7 6 5 4 3 2 1

abcde f g) by #'cddr

length 1i))) ;prints 7 5 3 1

(loop for i on '(a b c)

(
do (print (
(loop for i on '(
do (print (
do (print i)) ;prints (a b c) (b c) (c)

(loop for 1 across #(1 2 3 4 5 6)

do (print i)) ; prints 1 2 3 4 5 6
(loop for i across "foo"

do (print i)) ; prints #\f #\o #\o
(loop for element across "foo"

for i from O

)

do (format t "~a ~a~%" i element)) ; prints 0 f£\nl o\nl o

Bort KpaTkoe onncaHme Kn4eBbliX CNoB
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KnioueBoe cnoso | Tun nocneposatenbHocTu | lepeMeHHbIA TUN

B CMncoK 9NEMEHT cnmcka
Ha CMN1CcoK HekoTopbIN cdr cnncka
yepes BEKTOP 9NEeMeHT BekTopa

MNMepeceueHune Tabnuuy, Hash

(defvar *ht* (make—-hash-table))
(loop for (sym num) on
'(one 1 two 2 three 3 four 4 five 5 six 6 seven 7 eight 8 nine 9 ten 10)
by #'cddr
do (setf (gethash sym *ht*) num))

(loop for k being each hash-key of *ht*
do (print k)) ; iterate over the keys

(loop for k being the hash-keys in *ht* using (hash-value v)
do (format t "~a=>~a~%" k v))

(loop for v being the hash-value in *ht*
do (print wv))

(loop for v being each hash-values of *ht* using (hash-key k)
do (format t "~a=>~a~%" k v))

MNMpoctaa cpopma LOOP
MpocTas doopma LOOP 6e3 crneumnanbHbIX KNOYEBbIX COB:

(loop forms...)

N

Y106bl BLIATU N3 UnKna, Mbl MOXKEM UCMNOJNTIb30BATb (return <return value>)

HekoTopble npumepsbl:

(loop (format t "Hello~%")) ; prints "Hello" forever
(loop (print (eval (read)))) ; your very own REPL
(loop (let ((r (read)))

(typecase r
(number (return (print (* r r))))
(otherwise (format t "Not a number!~%")))))

3anonHeHMe NnakeToB

(loop for s being the symbols in 'cl
do (print s))
(loop for s being the present-symbols in :cl
do (print s))
(loop for s being the external-symbols in (find-package "COMMON LISP")
do (print s))
(loop for s being each external-symbols of "COMMON LISP"
do (print s))
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(loop for s being each external-symbol in pack ;pack is a variable containing a package

do (print s))

ApudpmeTnyeckume netTnm

(loop for i from 0 to 10
do (print 1)) ; prints 01 2 3 45 6 7 8 9 10
(loop for i from 0 below 10
do (print 1)) ; prints 01 2 3 45 6 7 8 9 10
(loop for i from 10 above 0
do (print i)) ; prints 10 9 8 7 6 5 4 3 2 1
(loop for i from 10 to O
do (print i)) ; prints nothing
(loop for i from 10 downto O
do (print i)) ; prints 10 9 8 7 6 54 3 2 1 0
(loop for i downfrom 10 to O
do (print i)) ; same as above
(loop for i from 1 to 100 by 10
do (print i)) ; prints 1 11 21 31 41 51 61 71 81 91
(loop for i from 100 downto O by 10
do (print i)) ; prints 100 90 80 70 60 50 40 30 20 10 O
(loop for i from 1 to 10 by (1+ (random 3))
do (print i)) ; note that (random 3) is evaluated only once
(let ((step (random 3)))
(loop for i from 1 to 10 by (+ step 1)
do (print i))) ; equivalent to the above
(loop for i from 1 to 10
for j from 11 by 11
do (format t "~2d ~3d~%" i j)) ;prints 1 11\n2 22\n...10 110

Pa3pylweHue B onepauusax FOR
Mbl MOXEM pa3pywmnTb CMNUCKKU CITOXKHbIX 06beKkToB

CL-USER> (loop for (a . b) in "((1 . 2) (3 . 4) (5 . 6)) collect a)

(1 3 5)

CL-USER> (loop for (a . b) in "((1 . 2) (3 . 4) (5 . 6)) collect b)

(2 4 6)

CL-USER> (loop for (a b c) in "((1 2 3) (4 5 6) (7 8 9) (10 11 12)) collect b)
(2 58 11)

Mbl Tak>XXe MOXeEM pPaspywmnTb CrMcoK

CL-USER> (loop for (a . b) on '"(1 2 3 4 5 6) collect a)
(1 2 345 6)

CL-USER> (loop for (a . b) on '"(1 2 3 4 5 6) collect b)
((2 34586) (3452%6) (452%6) (56) (6) NIL)

OT0 NONe3Ho, Koraa Mbl X0TUM nepe6|/|paTb TONIbKO onpeneneHHble 3/IEMEHTbI

CL-USER> (loop for (a . b) on '"(1 2 3 4 5 6) by #'cddr collect a)
(1 3 5)

CL-USER> (loop for (a . b) on '(1 2 3 4 5 6) by #'cdddr collect a)
(1 4)
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Mcnonb3oBaHue 1L Ans NrHOPUpOBaHUA TEPMUHA!

(loop for (a nil . b) in '"((1 2 . 3) (4 5 . 6) (7 8 . 9))
collect (list a b)) ;=> ((1 3) (4 6) (7 9))

(loop for (a b) in "((1 2) (3 4) (5 6)) ;(a b) == (a b . nil)
collect (+ a b)) ;=> (3 7 11)

; iterating over a window in a list
(loop for (pre x post) on '"(1 2 3 45 3 2 1 2 3 4)
for nth from 1

while (and x post) ; checks that we have three elements of the list
if (and (<= post x) (<= pre x)) collect (list :max x nth)
if (and (>= post x) (>= pre x)) collect (list :min x nth))

; The above collects local minima/maxima

LOOP Kak BbipaxeHue

B oTnnyme oT uMKNOB No4YTK Ha NtobOM APYroM NCMONb3yEMOM CEroaHs S3blKe
nporpamMMmnpoBaHus, roor B Common Lisp MOXET NCMONb30BaTbhCS Kak BblpaXeHune:

(let ((doubled (loop for x from 1 to 10
collect (* 2 x))))
doubled) ;; ==> (2 4 6 8 10 12 14 16 18 20)

(loop for x from 1 to 10 sum x)

MAXTMIZE 3aCTaBNSET Loor BO3BPAWATb HaMbonblwee 3HaYeHne, KOTOpoe ObiIo OLEHEHO. MINTMIZE
- 3TO NPOTUBOMOJIOXKHOCTb MAXIMIZE .

(loop repeat 100
for x = (random 1000)

maximize x)

count COOOIWAET BaM, CKOMbKO pas BbipaXkeHue oLueHnBanocb 6e3 nir Bo BpeMs Lumkna:

(loop repeat 100
for x = (random 1000)
count (evenp x))

LooP TAKXE UMEET IKBUBANEHTbI some , every W HE notany PYHKLIWIA:

(loop for ch across "foobar"
thereis (eg ch #\a))

(loop for x in '(a b c d e £ 1)
always (symbolp x))

(loop for x in '"(1 3 5 7)
never (evenp x))

... 3ad UCKNMIOYEHNEM TOIr0, 4HTO OHN HE OrPpaHNYNBAIOTCA VITepaLI,I/IeVI Han nocnenoBaTe/ibHOCTAMU!
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(loop for value = (read *standard-input* nil :eof)
until (eq value :eof)
never (stringp value))

LooP -FTEHEPVPYIOWME 3HAYEHME aronbl Tak>Xe MOryT 6biTb 3anncaHbl C NOMOLWbIo cydodhukea -
ing:

(loop repeat 100
for x = (random 1000)

minimizing x)

Tak>xe BO3MOXHO 3anncatb 3Ha4yeHue, reHepupyemoe aTumMu rnaronamu, B rnepeMeHHble
(KOTOpre C030akTCA HEABHO MAakKpOCOM Loop ), NO3TOMY Bbl MOXETE reHepunpoBaTb bonee
OOHOro 3Ha4YeHuns 3a pas:

(loop repeat 100
for x = (random 1000)
maximizing x into biggest
minimizing x into smallest
summing x into total
collecting x into xs
finally (return (values biggest smallest total xs)))

Bbl MOXeTe uMeTb 60onee YeM OLMH collect , count M T.O. NMYHKT, cOOMpalOWMiA B TOM Xe
3Ha4YeHun BbiIxoAHOro curHana. OHy 6yayT BbINONHATLCS NOCNEN0BATENbHO.

Cnepgytolee npeobpasyeT cnmcok accoumnaumii (KOTopbli Bbl MOXETEe UCNOJIb30BaTb C assoc ) B
CMUCOK CBOWCTB (KOTOPbIV Bbl MOXETE UCMNOJb30BaTb C getf ):

(loop for (key . value) in assoc-list
collect key
collect wvalue)

XOTS 3T0 NyYWWiA CTUNB:

(loop for (key . value) in assoc-list
append (list key value))

YcnoBHoe BbiNnonHeHue npepnoxeHun LOOP

LooP MMEET CBOW COBCTBEHHbIN ONepaTop 1r KOTOPbIA MOXET YNPaBsTh BbiNOJHEHNEM
npennoXeHun:

(loop repeat 1000
for x = (random 100)
if (evenp x)
collect x into evens
else
collect x into odds
finally (return (values evens odds)))
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Ob6beanHeHne HeCKONbKMX NPeanoXeHuin B Teno IF TpebyeT cneumanbHOro cMHTakcuca:

(loop repeat 1000
for x = (random 100)
if (evenp x)
collect x into evens
and do (format t "~a 1is even!~%" x)
else
collect x into odds
and count t into n-odds
finally (return (values evens odds n-odds)))

MapannenbHasa ntepauus

B roor monyckaroTcs HeCKONbKO NpeanoXeHui ror . LIMkn 3akaH4mBaeTcs, Koraga 3akaH4nBaeTcs
nepsbli N3 3TUX cTaTen:

(loop for a in '(1 2 3 4 5)
for b in '(a b ¢)
collect (list a b))
;; Evaluates to: ((1 a) (2 b) (3 c))

Ipyrue npeanoxeHus, KOTopble ONPeLeNnstoT, cneayeT N NPO4ONXaTb LMK, MOXHO
KOMOMHUPOBATb:

(loop for a in '"(1 2 3 4 5 6 7)
while (< a 4)
collect a)

;; Evaluates to: (1 2 3)

(loop for a in '"(1 2 3 4 5 6 7)
while (< a 4)
repeat 1
collect a)

;; Evaluates to: (1)

OnpepnennTe, Kakow CNNCoK ANIMHHEe, 0OTPe3aB UTepaLmio, Kak ToNbko 0TBET OyneT N3BECTEH:

(defun longerp (list-1 list-2)
(loop for cdrl on list-1
for cdr2 on list-2
if (null cdrl) return nil
else if (null cdr2) return t
finally (return nil)))

Hymepaumst aneMeHTOB cnuncka:

(loop for item in '(a b c d e £ g)
for x from 1
collect (cons x item))
;75 Returns ((1 . a) (2 . b) (3 . c) (4 . d) (5 . e) (6 . £f) (7 . 9))
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Y6ennTtecb, 4TO BCE HOMEPA B CMNCKE YETHbIE, HO TONbKO Ans nepebix 100 31€MEeHTOB:

(assert
(loop for number in list
repeat 100
always (evenp number)))

BnoxeHHas utepauus

CneumanbHbIi CUHTAKCUC LooP NAMED foo MO3BONSET cO3OaTb LUWMKN, N3 KOTOPOro Bbl MOXETE
BbIATK paHblle. Bbixog BbINOMHAETCS C UICMONb30BAHUEM return-from M MOXET UCNOMb30BATbLCS
N3 BHYTPU BNOXEHHbIX LLNKNOB.

Huxe ncnonb3yeTtcH BNIOXEHHbIN UMK 0715 NoMucKa CNOXHOro ymucna B 2D-maccuse:

(loop named top
for x from 0 below (array-dimension *array* 1)
do (loop for y from 0 below (array-dimension *array* 0))
for n = (aref *array* y x)
when (complexp n)
do (return—-from top (values n x y))))

RETURN n RETURN.

B npenenax roor Bbl MOXETE NCNONb30BaTh popMy Common LiSp (return) B NOOOM BblpaXeHum,
4TO NPVBEAET K TOMY, YTO hOpMa 1.oor HEMELNEHHO OLIEHUT 3HAYeHMe, yKa3aHHOe ONS return .

Loop TAKX€e UMEeeT NPeanoXeHUe return , KOTOPOE paboTaeT NOYTN OAMHAKOBO, C TOW NNWb
pasHMLENR, 4TO Bbl HE OKPYXaeTe ero KpyribiMu ckobkamu. MNMpennoxeHne ncnonbayetcst B DSL
LooP , B TO BPEMS Kak ¢oopMa MCnofb3yeTCs B BbipaXEeHUsX.

(loop for x in list
do (if (listp x) ;; Non-barewords after DO are expressions
(return :x-has-a-list)))

;; Here, both the IF and the RETURN are clauses
(loop for x in list
if (listp x) return :x-has-a-list)

;7 Evaluate the RETURN expression and assign it to X...
;; except RETURN jumps out of the loop before the assignment
;; happens.
(loop for x = (return :nothing-else-happens)
do (print :this-doesnt-print))

Belub nocne finally AOMXHA ObiTb BbipaXeHUeM, NoaToMy Heo6Xx0aMMOo UCMONb30BaTh POPMY
(return) @ HE NPenioXeHNE return ©

(loop for n from 1 to 100
when (evenp n) collect n into evens
else collect n into odds
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finally return (values evens odds)) ;; ERROR!

(loop for n from 1 to 100
when (evenp n) collect n into evens
else collect n into odds
finally (return (values evens odds))) ;; Correct usage.

3au,|/||(nv|BaH|/|e Hag OKHOM Crucka
HekoTopble npumepbl 415 OKHA pa3MepoM 3:

;; Nalve attempt:

(loop for (first second third) on '(1 2 3 4 5)
do (print (* first second third)))

;7 prints 6 24 60 then Errors on (* 4 5 NIL)

;7 We will try again and put our attempt into a function
(defun loop-3-windowl (function list)
(loop for (first second third) on list
while (and second third)
do (funcall function first second third)))
(loop-3-windowl (lambda (a b c) (print (* a b c))) '"(1 2 3 4 5))
;7 prints 6 24 60 and returns NIL
(loop-3-windowl (lambda (a b c) (print (list a b c))) '(a b ¢ d nil nil e £f))
;7 prints (a b c) (b ¢ d) then returns NIL

;7 A second attempt
(defun loop-3-window2 (function list)
(loop for x on list
while (nthcdr 2 x) ;checks if there are at least 3 elements
for (first second third) = x
do (funcall function first second third)))
(loop-3-window2 (lambda (a b c) (print (list a b c))) '(a b ¢ d nil nil e £f))
;; prints (a b c) (b c d) (c d nil) (c nil nil) (nil nil e) (nil e f)

;7 A (possibly) more efficient function:
(defun loop-3-window2 (function list)
(let ((f0 (pop list))
(sO (pop list)))
(loop for first = f£0 then second
and second = s0 then third
and third in list
do (funcall function first second third))))

;7 A more general function:
(defun loop-n-window (n function list)
(loop for x on list
while (nthcdr (1- n) x)
do (apply function (subseqg x 0 n))))
;7 With potentially efficient implementation:
(define-compiler-macro loop-n-window (n function list &whole w)
(if (typep n '(integer 1 #.call-arguments—-limit))
(let ((vars (loop repeat n collect (gensym)))
(vars0 (loop repeat (1- n) collect (gensym)))
(1st (gensym)))
S (let ((,1lst ,list))
(let , (loop for v in vars0O collect

(,v (pop ,1lst)))
(loop for
,@(loop for vO0 in vars0O for (v vn) on vars
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collect v collect '= collect v0O collect 'then collect vn
collect 'and)

, (car (last wvars)) in ,1lst

do , (1if (and (consp function) (eq 'function (car function))

MpounTaiite LOOP, obwuin Makpoc Lisp ons ntepaumm oHnamH:
https://riptutorial.com/ru/common-lisp/topic/1369/loop--06wmit-makpoc-lisp-ans-utepaumnm
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rnaea 6: Streams

CuHTakcuc

® (read-char &optional stream eof-error-p eof-value recursive-p) => character

® (write—char character s&optional stream) => CUMBO/

® (read-line &optional stream eof-error-p eof-value recursive-p) => Hne,ITHSSHWQ-neVVHne-p

® (write-line line &optional stream) => CTPOKa

napameTpbl

stream

eof-error—
P

eof-value

recursive-

[MoTOK oNs YTEHWUS NN 3anncu.

Ecnu coobweHmne 06 owmnbke 6yneT coobuweHo, ecnm obHapyXeH KoHeL
dhanna.

Kakoe 3HayeHne 0onxHo ObITb BO3BpalleHo, eciun eof BCTpPe4YaeTCs, a eof—
error-p - false.

Asngerca nu onepaunsa 4HTeHnsA Ha3blBaeTCA PEKYPCUBHO U3 READ . O6bI4YHO 3TO

P cnenyeT OCTaBUTb Kak NIL .

character MepcoHax Ans 3anucu Uan CUMBON, KOTOPbIN Bbi NPOYMTaH.

line CTpoka ons 3anucu nam cTpoka, kotopas bbina npoynTaHa.
Examples

Co3naHme BXOOHbIX MOTOKOB U3 CTpPOK

Makpoc wits-1npuT-FrROM-STRING MOXKET MCMOb30BaTbCA A8 CO30aHNSA NOTOKa U3 CTPOKM.

(with-input-from-string (str "Foobar")

(loop for i from O

for char = (read-char str nil nil)

while char

do

~
g s W NP o
5 o o O O ™

(format t "~d: ~a~%" 1 char)))
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;=> NIL

To Xe camoe MOXHO caenatb BPY4YHYIO, MICNOJNb3YA MAKE-STRING-INPUT-STREAM .

(let ((str (make-string-input-stream "Foobar")))
(loop for i from O
for char = (read-char str nil nil)
while char
do (format t "~d: ~a~%" 1 char)))

3anucb BbiBOOA B CTPOKY

MaKpoc WITH-OUTPUT-TO-STRING MOXHO MCMONb30BaTh OJ14 CO340aHNA NOTOKA BbiBOAA CTPOKU U
BO3BpallaTb pe3ynbTUPYIOLWYIO CTPOKY B KOHLE.

(with-output-to-string (str)
(write—-1line "Foobar!" str)
(write—-string "Barfoo!" str))

;=> "Foobar!

8 Barfoo!"

To e camoe MOXHO caenatb BPYYHYHO C MOMOLWbIO VAKE - STRING-OUTPUT-STREAM W GET-OUTPUT -

STREAM-STRING .

(let ((str (make-string-output-stream)))
(write—line "Foobar!" str)
(write-string "Barfoo!" str)
(get-output-stream-string str))

Cepble NOTOKMU

Cepble MOTOKM - 3TO HECTaAHAAPTHOE pacwUpeHne, KOTopoe NO3BONSET ONpenensaTb NOTOKW,
onpeneneHHble nonb3oBaTtenemM. OH NpefocTaBnsieT Knacchl U MeTobl, KOTOpPbIE No/b30BaTe b
MOXET pacwmpnTb. Bbl 0OMXHbBI NPOBEPUTL CBOE PYKOBOLACTBO MO peannsauuu, 4tobbi
ybenmTbes, 4To oHO obecneynBaeT NnoTokn Gray.

Ilns npocToro npuMepa NoTok BBOAA CUMBOJIOB, KOTOPbIA BO3BpaLaeT CinyyaiHblie CUMBOJbI,
MOXeT ObITb peann3oBaH crneayowmm o6pasom:

(defclass random-character-input-stream (fundamental-character-input-stream)
((character—-table
:initarg :character-table
:initform "abcdefghijklmnopgrstuvwxyz
" ; The newline is necessary.
:accessor character-table))
(:documentation "A stream of random characters."))

(defmethod stream-read-char ((stream random-character-input-stream))
(let ((table (character-table stream)))
(aref table (random (length table)))))
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(let ((stream (make-instance 'random-character-input-stream)))
(dotimes (i 5)
(print (read-line stream))))
; "gyaexyfijsqgdcpciaaftoytsygdeycrrzwivwcfb"
; "gctnoxpajovijgjbkigykdflbhfspmexjaaggonhydhayvknwpdydyiabithpt"
; "nvixwzczfalosaqw"
; "sxelejcovrtesbpmoppfvvijfvx"
; "hjplggstbodbalnmxhsvxdox"
;=> NIL

YrteHune doanna
dainn MOXHO OTKpPbITb ONA 4HTEeHUA B BUAOE NOTOKA, NCMONb3YyA MAKPOC wIiTH-OPEN-FILE .

(with-open-file (file #P"test.file")
(loop for i from O

for line = (read-line file nil nil)
while line
do (format t "~d: ~a~%" i line)))

: Foobar

: Barfoo

¢ Quuxbar

: Barquux

: Quuxfoo

~
g b W N PO

: Fooquux

To e camoe MOXHO caenaTb BPY4YHYIO C MOMOLWbIO oren U CLosE .

(let ((file (open #P"test.file"))
(aborted t))
(unwind-protect
(progn
(loop for i from O
for line = (read-line file nil nil)
while line
do (format t "~d: ~a~%" i1 line))
(setf aborted nil))
(close file :abort aborted)))

Ob6paTtute BHUMAHWE, YTO rREAD-LINE CO3[4AET HOBYIO CTPOKY AN KaXA0W CTPOKN. ODTO MOXET
OblTb MeaneHHbIM. HekoTopble peanm3aunm NpeaocTaBnsaoT BapuaHT, KOTOPbIA MOXET YynuTaTtb
CTPOKY B CTPOKOBbI Bydpep. MNpumep: zexn-niue-1nto ans Allegro CL.

3anucb B chann

dann MoOXHO OTKpPbITb ONn4 3arnncu B Buae notoka, NCnoJib3ysa MakpoC wiTH-OPEN-FILE .

(with-open-file (file #P"test.file" :direction :output
:if-exists :append
:if-does—not—-exist :create)
(dolist (line ' ("Foobar" "Barfoo" "Quuxbar"

"Barquux" "Quuxfoo" "Fooquux"))
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(write—-1line line file)))

To Xe camoe MOXHO caenatb BPY4YHYIO C NOMOLWbIO OPEN U CLOSE .

(let ((file (open #P"test.file" :direction :output
:if-exists :append
:if-does—not—-exist :create)))
(dolist (line ' ("Foobar" "Barfoo" "Quuxbar"
"Barquux" "Quuxfoo" "Fooquux"))
(write—line line file))
(close file))

KonuposaHue channa

Konuposartb 6ant 3a 6ant cpanna

Cnepnytowas yHKUUS KonupyeT cpain B ApYroi, BbINOMHAS TOYHYIO Konuto b6arTa 3a 6aiT,
NUrHOPUPYS BUA KOHTEHTA (KOTOPbIA MOXET 6biTb MO0 CTPOKaMy CUMBOJIOB B HEKOTOPbIX
KOAMPOBKax, MO0 ABOVNYHBbIMU OAHHBIMU):

(defun byte-copy (infile outfile)
(with-open-file (instream infile :direction :input :element-type ' (unsigned-byte 8)
:if-does—not-exist nil)
(when instream

(with-open-file (outstream outfile :direction :output :element-type ' (unsigned-byte 8)
:if-exists :supersede)
(loop for byte = (read-byte instream nil)
while byte

do (write-byte byte outstream))))))

TWN (unsigned-byte 8) - TO TUM 8-pa3psaHbIX 6ANTOB. DYHKUNN read-byte U write-byte PabOTAIOT

B 6aiTax, a He read-char U write-char KOTOPblE PabOTAKOT C CUMBONAMMU. read-byte BO3BPALLAET
6aiT, cCHMTaHHbIA U3 NOTOKA, UK NIL B KOHLE doaiina, ecnm BTopbiM HE0bS3aTe NbHbIM
napamMeTpoM siBNsieTcs niL (MHaYe OH curHanuanpyet ob owwnbke).

MaccoBas Kkonus

ToyHas konus, 6onee apdekTMBHAA Npeablaywas. MoXeT OblTb CAENaHO NYTEM YTEHUS U

3anucy annos ¢ 60MblWMMKN PparMeHTaMn AaHHbIX KaX dblii pa3, BMECTO OA4MHOYHbIX HaiTOB:

(defun bulk-copy (infile outfile)
(with-open—-file (instream infile :direction :input :element-type ' (unsigned-byte 8)
:if-does—not-exist nil)
(when instream
(with-open-file (outstream outfile :direction :output :element-type ' (unsigned-byte 8)
:if-exists :supersede)
(let ((buffer (make-—-array 8192 :element-type ' (unsigned-byte 8))))
(loop for bytes-read = (read-sequence buffer instream)
while (plusp bytes-read)
do (write-sequence buffer outstream :end bytes-read)))))))

read-sequence
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write-sequence MCMOJMb3YIOTCS 30eCb ¢ 6ydhepoM, KOTOpbI NpeacTaBnseT coboit BekTop 6ariToB

(oHM MoryT paboTaTtbh C NOCNEAOBATENbHOCTSMY 6AATOB UM CUMBOJIOB). read-sequence 3AMNONHSAET
maccus BaiTamu, CHATbIBAEMbIMI KaX Ablid pas, 1 BO3BPALLAeT KOMMYECTBO NPOYNTaHHbIX 6aiToB

(koTopoe MoXeT BbiTb MeHbLIE pa3Mepa MaccuBa, korga AOCTUMHYT KoHew, dpaina). ObpaTtute
BHVMMaHMe, YTO MaccuB NoABepPraeTcsa AeCTPYKTUBHOM MOANCOMKALMM HA KaX OO utepaumnn.

TouyHasi konusi CTPOKU B CTpoKe channa

MocnenHWii NpuMep - 3TO KOMNWS, BbIMONHSIEeMas MyTeM YTEeHUSI KaXX 40V CTPOKM CYMBOJIOB
BXOLHOro doaina v 3anucu ee B BbIXoaHon dpainn. Obpatnte BHUMAHMWE: NMOCKONbKY Mbl XOTUM
NOMYYNTb TOYHYIO KOMWIO, Mbl [ONXHbI MPOBEPUTDL, 3aBEpLUEHa N NOCNELHSISt CTPOKA BXOAHOMO
cparina unm HeT CUMBO/OM KOHLIA CTPOKW. 10 3TOIN NpuYMHE Mbl UICMONb3YEM [1Ba 3HAYEHMS,
BO3BpALlAEMbIE read-1ine : HOBASl CTPOKA, COAEpPXallas CUMBOJIbI CNeaytowein CTPOKM, 1
NOrM4Yeckoe 3HaYeHne, KOTOpPoe MCTUHHO, ECNIN CTPOKA SBNSIETCS NOCNeAHen N3 goana n He
COLEPXUT OKOHYATENbHbIA CMBON HOBOW CTPOKM (bl). B 3TOM criyyae BMECTO write-string
NCMONb3YETCH write-string write-line , TAK KK NepBas He [OOABNSIET HOBYO CTPOKY B KOHLE
CTPOKMW.

(defun line-copy (infile outfile)
(with-open-file (instream infile :direction :input :if-does-not-exist nil)
(when instream
(with-open-file (outstream outfile :direction :output :if-exists :supersede)
(let (line missing-newline-p)
(loop
(multiple-value-setqg (line missing-newline-p)

(read-line instream nil nil))

(cond (missing-newline-p ; we are at the end of file
(when line (write-string line outstream)) ; note ‘write-string’
(return)) ; exit from simple loop

(t (write—line line outstream)))))))))

06paT|/|Te BHMMaHMe, 410 3Ta nporpaMmma Hezasmcmma ot I'IﬂaTCpOprl, Tak KaKk CMMBOJ1 HOBOWA
CTPOKK (MeHﬂI'OLIJ,VIVICﬂ B pa3HbIX onepaunoHHbIX CI/ICTeMaX) aBTOMATU4YEeCKN ynpasnsaeTcs
q‘JYHKLI,I/IﬂMVI read-line W write-line .

UTeHune 1 3anuchb Lenbix ¢paunoB B CTPOKU U U3 HUX

Cnenyowas yHKLUMS CYATHIBAET BECb (0aiifl B HOBYIO CTPOKY M BO3BpaLlAeT ero:

(defun read-file (infile)
(with-open-file (instream infile :direction :input :if-does-not-exist nil)
(when instream
(let ((string (make-string (file-length instream))))
(read-sequence string instream)
string))))

Pe3ynbTatoM siBNsieTCs n1L €Cnv goaiin He CylecTByerT.

Cﬂe,ﬂ,yIOLLl,aﬂ pyHKUMSA 3anncbiBaeT CTPOKY B (p&fflfl. HapaMeTp KJNTio4eBOro cnoea nUCnoJib3yeTcs
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LNS yKasaHus Toro, 4To genatb, eCnu dpaiin yxe cywecTByeT (Mo YMONYaHMIO OH Bbi3biBaeT
ownbKy, OONYCTUMbIE 3HAYEHWS SBNSOTCA 3HAYEHUSIMM MAKPOCA with-open—file ).

(defun write-file (string outfile &key (action-if-exists :error))
(check-type action-if-exists (member nil :error :new-version :rename :rename-and-delete
:overwrite :append :supersede))
(with-open-file (outstream outfile :direction :output :if-exists action-if-exists)
(write-sequence string outstream)))

B atom CNy4ae write-sequence MOXET ObiTb 3aMeHeHa Ha write-string .

[MpounTante Streams oHnamH: https://riptutorial.com/ru/common-lisp/topic/3028/streams
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rnaesa 7: N'pynnupoBkKa oopm

Examples

Korpa HyXHo rpynnupoBarb?

B HekoTopbix MecTax B Common Lisp psaa doopM oueHnBaeTcs no nopsaky. Hanpumep, B Tene
defun unn nambpa , nnm B Tene BOThI . B 3TMX cnyyasx 3anncb HECKONbKUX CHOPM B NOpsiaKe
paboTaeT, kak oxuaanocb. OgHaKo B HECKONbKMX MecTax, Takmx kak 4yacTtu then u else
BblpaxeHus if , mornyckaetcsa T01bKO ogHa goopma. KoHeYHO, MOXHO 3ax0TeTb Ha CaMoM gene
OLIEHMTb HECKONbKO BblpaXkeHWil B 3TUx MecTax. [lns atux cutyaumii TpebyeTtcst kakas-To
HesiBHas saBHas coopma rpynnmpoBKMy.

Progn

Obuwero HazHa4YeHUs cneumnanbHblii onepaTop Progn UCNob3yeTcs 4NS OLEHKM HOMb unu bonee
doopm. BosepalaeTtcsa 3HavyeHne nocnegHen oopmbl. Hanpumep, B cnepytowem cnydae (print
‘hello) oueHuBaeTcs (1 ero pesynbTaTt UrHopupyeTcs), a 3atem 42 oLeHBaeTCs U
BO3BpalaeTcs ero pesynbTart (42 ):

(progn
(print 'hello)
42)

;=> 42

Ecnu B 3anpoce HeT hopM, TO Bo3Bpawaetcs nil :

(progn)
;=> NIL

MoMyMO rpynnNMPOBKK psifa oopM, progn Takxe UMeeT BaXHoe CBOMCTBO, YTO ecnu doopma
progn siBnsieTcs OOpMOI BepxHero ypoBHs , TO BCE (DOPMbl BHYTpY Hee obpabaTtbiBaloTcs Kak
POpMbl BEPXHETO YPOBHS. TO MOXET ObITb BAXHO NPW HANUCAHUM MaKpPOCOB, KOTOpPbIE
pacwWupsItoTCs B HECKO/bKO POpM, KOTOPbIE BCE AOJIXHbI 06pabaTtbiBaTbCA Kak 0OPMbl BEPXHENO
YPOBHSI.

Progn TakXe LeHeH TeM, YTO OH BO3BpallaeT Bce 3Ha4YeHUs nocnenHein gpopmel. Hanpumep,

(progn
(print 'hello)
(values 1 2 3))
;:=>1, 2, 3

HanpoTus, HEKOTOPbIE BblpaXeHUS rpynnupoBKY BO3BPALLAIOT NMepBuYHOe 3Ha4eHne PopmMbl,
co3parollen pesynbrar.
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HesiBHble MpOrHo3bl

HeKOTOpre pOpPMbl NICNONb3YKOT HESBHbIE MPOrHo3bl [NA ONUCaHUA X NOBEOEHUS. HaanlMep,
Korpga v ecsiv MakpocCbl, KOTOpblE NO CYLECTBY ABNAOTCA OAHOCTOPOHHUMIN , eCnu OOPMbI,
onncaTtb X noseneHne C TO4KN 3peHnda HesgBHOro progn. O70 03HavaeT, 4To Takas popma, Kak

(when (foo-p foo0)
forml

form?2)

n ycnosue (foo-p foo) uctuHHo, Torna gpopma 1 n gpopma 2 crpynnUpPoBaHbl Tak, Kak ecnm Obl
OHW cofepXanucb B NporHose . PacwupeHve Koraa 3aTo Makpoc, No CywecTsy:

(1f (foo-p foo)
(progn
forml
form?2)
nil)

Progl u Prog2

YacTo 6biBaeT NONE3HO OLEHUTb HECKOMIbKO BbIPAaXEHMWI 1 BEPHYTb pe3ynbTaTt U3 NepBon nnm
BTOPOI YOPMbI, a He U3 NocnenHen. 9TO Nerko caenartb, UCNoNb3ys let n, Hanpyumep:

(let ((forml-result forml))
form2
form3
i
form-n-1
form-n
forml-result)

lMockonbky aTa ¢popma pacnpocTpaHeHa B HEKOTOPbIX NpUnoXeHnax, Common Lisp BknioyaeT
progl v prog?2 , KOTOpPble MOXOXKM Ha progn , HO BO3BpaLatoT pe3dynbTaTt NepBon N BTOPOM
doopM, COOTBETCTBEHHO. Hanpumep:

(progl
42
(print 'hello)
(print 'goodbye))
;5 => 42

(prog2

(print 'hello)

42

(print 'goodbye))
;5 => 42

OpgHako BaxHOe pasnuyve Mexay progl / prog2 u progn 3akniodaeTcs B TOM, 4TO progn

https://riptutorial.com/ru/home


http://www.lispworks.com/documentation/HyperSpec/Body/m_when_.htm#when
http://www.lispworks.com/documentation/HyperSpec/Body/m_when_.htm#when
http://www.lispworks.com/documentation/HyperSpec/Body/m_when_.htm#when
http://www.lispworks.com/documentation/HyperSpec/Body/m_prog1c.htm#prog1
http://www.lispworks.com/documentation/HyperSpec/Body/m_prog1c.htm#prog1
http://www.lispworks.com/documentation/HyperSpec/Body/m_prog1c.htm#prog1

BO3BpallaeT Bce 3HaYeHUs nocneaHert oopMebl, Toraa kak progl v prog2 Bo3spallatoT
nepBUYHOE 3HAYEHNE NEPBOI 1 BTOpol doopM. Hanpumep:

(progn
(print 'hello)
(values 1 2 3))
;;=>1, 2, 3

(progl
(values 1 2 3)
(print 'hello))
;i=> 1 g met L, 2, 3

Jlna HECKONbKUX 3HAYEHWUI C OLLEHKOW CTUNSA Progl BMECTO 39TOro Ucnonb3dynte multiple-value-
progl . HeTt aHanorn4yHoro MHOro3Ha4yHoro prog2 , HoO ero HeTPyaoHO peann3oBaTb, €C/M BaM
9TO HYXHO.

6nok

CneupnanbHblil 610k onepaTopa No3BONSET rPyNNMPOBaTh HECKONBLKO GhopM Jlucna (Hanpumep,
HESIBHOE progn ), @ TAKXe MMS, 4TOObl Ha3BaTb 3TOT 610K. Korpa cpopmbl BHyTpU 6noka
OLleHMBAOTCS, ANs Bbixoaa U3 6110Kka MOXHO MCNONb30BaTh CrieumanbHblii onepatop return-from
. Hanpuwmep:

(block foo
(print 'hello) ; evaluated
(return—-from foo)
(print 'goodbye)) ; not evaluated
;;=> NIL

return-from Takxe MoxeTt ObITb npenocTtaBsneHo BO3BpallaeMoe 3Ha4yeHune:

(block foo
(print 'hello) ; evaluated
(return—-from foo 42)
(print 'goodbye)) ; not evaluated
;;=> 42

IMeHoBaHHbIe 6110KM NMONE3HbI, KOraa Kycok Kofa MMeeT 3Ha4yMMoe MMs nnm Kkoraa 6noku

BNOXEeHbl. B KakoM-TO KOHTEKCTE BaXHa TONbKO BO3MOXHOCTb Bo3BpaTa 13 6noka paHblie. B
3TOM C/y4ae Bbl MOXETe UCM0Nb30BaTh nil B kayecTBe nMeHn 6noka n BepHyThcs . Bo3Bpar
TOYHO TaK Xe, Kak return-from , 3a UCK/IIOYEHMEM TOrO, YTO UMsi 6N1oKa BCerga paBHO HYJIIO .

[MprMeyaHne: 3aKkpbiTble POPMbI HE SABNAIOTCA hOPMaMn BEPXHErN0 YPOBHS. ITO OTANYaeTcs oT
progn , [A€ BJIOXEHHbIE (DOPMbl C BEPXHUM YPOBHEM progn QOPMbI MO - NPEXHEMY CHMTAIOTCA
dbopMamu BepxHero ypoBHS.

Tagbody
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[ns 60NblWOro KOHTPONS B FPYMNMOBbIX oopMax cneumnanbHblii onepatop taghody MoXeT 6biTb
O4YeHb NnonesHbIM. @ opMbl BHYTPY OOPMbI TEroB - 3T0 NMnbo 7ery go (KOTopble ABNSOTCS NPOCTO
CMMBONAMM UK LENbIMK Ycnamm), nnbo doopMbl ANs BbINONHEHWUS. BHyTpu Tera ncnonb3yeTcs
cneumanbHbIA onepaTop go 4Nns nepenayu BbiNofHEHUS B HOBOE MECTO. DTOT TN
NPOrpamMMmMPOBaHNSA MOXHO CYMTATb AOBOJIbHO HU3KMM, TaK Kak OH JOMyckaeT NPOn3BOJIbHbIE
nyTW BbINONHEHNS. H1Xe npuBeaeH NoapobHbIA MpUMep TOro, Kak MOXEeT BbirnaaeTb umkn for
npv peanu3auunn B Ka4ecTee Tera :

(let (x) ; for (x = 0; x < 5; x++) { print (hello); }

(tagbody

(setg x 0)
prologue

(unless (< x 5)

(go end))

begin

(print (list 'hello x))
epilogue

(incf x)

(go prologue)
end) )

XoT1s tagbody 1 go 06bI4HO HE NCMONb3YTCS, BO3MOXHO, n3-3a «GOTO cuntaeTcsl BpeaHbIM>»,
HO MOryT OblTb MONE3Hbl MPU peann3aunn CNOXHbIX CTPYKTYP YNpPaBieHns, Takmx Kak
rocynapcTBeHHble MawmnHbl. MHOrMe nTepaunoHHbIe KOHCTPYKLIMU TakXXe pacnpsitoTcs B
HesiBHbIV Ter . Hanpumep, Teno TONMMoB yKa3aHo Kak Cepust TEFOB U GhOpM.

Kakyro chopmy ucnonbsosatb?

Mpwn HanMcaHMn MakpoCoB, KOTOPbIE PaCWMPSIOTCS B DOPMbI, KOTOPbIE MOTYT BK/OYaTb
rPYNNMPOBKY, CTOUT NOTPATUTb HEKOTOPOE BPEMSI HA PACCMOTPEHME TOro, Kakas CTpyKTypa
rpynnNMPOBKK ByaeT paclmpsTbCs.

Ins doopm cTung onpeneneHns, Hanpumep, makpoca define-widget , KoTopbIt 06bIYHO
oTobpaxaeTcst Kak hopmMa BEPXHEro ypPoBHS, N 4TO Heckonbko defun s, defstruct su 1. [1.,
OO6bI4HO UMEET CMbICN MCMONBb30BaTb Progn , Tak 4TO AOYEPHME HOpMbl 0bpabaTbiBalOTCSA Kak
OOpMbl BEPXHErO YPOBHS. [1Ng nTepaunoHHbIX oopM Yalle BCEero UCnofb3yeTcs HESBHbIN Ter .

Hanpumep, Teno DOTIMES , DOLIST , n cpenatb Kax bl paclunmputbcs B HesiBHOM tagbody.

Insi oopM, KOTOpblEe ONPeLensitoT MMEHOBAHHbIN «KYCOK» KOAA, YaCTo UCMOMb3YeTCs HESIBHbIN
6nok . Hanpumep, B To BpeMs kak Teno defun HaxoOuTcs BHyTpW HESIBHOTO MPOrHO3a , 3T0T
HESIBHbIA progn HaxoamTcs BHYTpU 610Ka, COBMECTHO MCMONb3YIOWEro UMS OYHKLMN. DTO
o3HauvaerT, 4To return-from MoXeT NCNoNb30BaTbCSA AN BbIXOAA U3 YHKLUMU. Takow KoMmn

MpounTtante ['pynnupoeka goopm oHnamH: https://riptutorial.com/ru/common-lisp/topic/4892/
rpynnupoBka-goopm
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http://www.lispworks.com/documentation/HyperSpec/Body/s_tagbod.htm
http://www.lispworks.com/documentation/HyperSpec/Body/26_glo_g.htm#go_tag
http://www.lispworks.com/documentation/HyperSpec/Body/26_glo_g.htm#go_tag
http://www.lispworks.com/documentation/HyperSpec/Body/s_go.htm#go
http://www.lispworks.com/documentation/HyperSpec/Body/m_dotime.htm
http://www.lispworks.com/documentation/HyperSpec/Body/m_dotime.htm
http://www.lispworks.com/documentation/HyperSpec/Body/m_dolist.htm#dolist
http://www.lispworks.com/documentation/HyperSpec/Body/m_do_do.htm#do
http://www.lispworks.com/documentation/HyperSpec/Body/m_defun.htm#defun
https://riptutorial.com/ru/common-lisp/topic/4892/%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%BA%D0%B0-%D1%84%D0%BE%D1%80%D0%BC
https://riptutorial.com/ru/common-lisp/topic/4892/%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%BA%D0%B0-%D1%84%D0%BE%D1%80%D0%BC

rnasa 8: EQUHNYHOE TeCTUpOBaHUE

Examples

NUcnonb3oBaHue FiveAM

3arpys3ka 6ubnuorteku

(gl:quickload "fiveam")

Onpenenutb TeCTOBbIN NpuUMep

(fiveam:test sum-1
(fiveam:is (= 3 (+ 1 2))))

;7 We'll also add a failing test case
(fiveam:test sum2
(fiveam:is (= 4 (+ 1 2))))

BbINMNONMHUTDb TeCThl

(fiveam:run!)

KOTOpbIn coobwaet

Running test suite NIL
Running test SUM2 f
Running test SUM1 .
Did 2 checks.

Pass: 1 (50%)
Skip: 0 ( 0%)
Fail: 1 (50%)
Failure Details:

evaluated to

which is not
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3aMeTKMm

+ TecTbl CrpynnupoBaHbl No Habopam TecToB
+ [lo ymonyaHmio Tectbl fobaenaotcs B rnobanbHbli HAbop TECTOB

BctynneHue

CylecTByeT HECKONbKO BMBNMoTeKk Ans MoaynbHOro TectupoBaHus B Common Lisp

* FiveAM

o JlokaxuTe , C HECKONIbKUMUN YHMKANbHBIMU (OYHKLMSMU, TAKUMU KaK OBWMPHbIE TECTOBbLIE
penopTepsbl, LBETHOM BbIBOA, OTHET O NMPOLONXUTENbHOCTY TeCcTa U nHtTerpaums asdf.

e Lisp-Unit2 , aHanormnyHbln JUnit

 Fiasco, ynensig ocoboe BHMaHWe NpefocTaBNEHNIO XOPOLWWEro OnbiTa TECTUPOBAHMS
REPL. MNMpeemHuk hu.dwim.stefil

MpounTante EanHnyHoe tectmposaHne oHnamH: https://riptutorial.com/ru/common-lisp/topic/2349/
edNHNYHOe-TeCcTUpoBaHme
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https://github.com/sionescu/fiveam
https://github.com/fukamachi/prove
https://github.com/AccelerationNet/lisp-unit2
https://github.com/joaotavora/fiasco
http://dwim.hu/darcsweb/darcsweb.cgi?r=HEAD%20hu.dwim.stefil;a=summary
https://riptutorial.com/ru/common-lisp/topic/2349/%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%87%D0%BD%D0%BE%D0%B5-%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://riptutorial.com/ru/common-lisp/topic/2349/%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%87%D0%BD%D0%BE%D0%B5-%D1%82%D0%B5%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

rnasa 9: KOHCONMU N CNNCKM

Examples

Cnncku KaKk KOHBeHUMUSA

HekoTopble A3bIK1 BKAKOYAOT CTPYKTYPY AaHHbIX cnucka. Common Lisp v gpyrue s3biku
cemencTsa Lisp WMPOKO UCMONb3YOT CNNCKK (a ums Lisp ocHoBaHO Ha naee LISt-npoueccopa).
OpnHako Common Lisp thakTuyeckn He cooepXnT NPUMUTUBHBIA TUN SaHHbIX cnvcka. Bmecto
9TOro CNMUCKM CYWEeCTBYIOT MO cornaweHno. KoHBeHUNS 3aBUCUT OT ABYX MPUHLUMUMNOB:

1. CumBon nil - nycTom cnucok.
2. HeI'IyCTbIM CMNCKOM 4BNndeTcHd 5]’-Iel7IKa cons, yen aBTOMO5I/II7b ABNAeTCHA I'IepBbIM 9/1EeMEHTOM
crnucka v yen cdr aBnsgeTcs ocTanbHOW YaCcTbio CAMCKA.

970 BCe, 4YTO eCTb B crnuckax. Ecnu Bbl npoyntanu npumep, HasbiBaemblii What is cons cell? , 1o
Bbl 3HAeTe, YTO A4eitka cons, aBToMobunb KoTopoi X, a cdr - Y, MoXxeT BbiTb 3anuncanHa kak (X,
Y) . OT0 03Ha4aeT, YTO Mbl MOXEM HanMcaTb HECKO/IbKO CMNCKOB Ha OCHOBE BbIWEN3/I0XEHHbIX
npuHumnnos. Cnmcok anemeHToB 1, 2 n 3 NpocTo:

(1 . (2 . (3 . nil)))

OpnHako, NOCKOJbKY CMMCKM HACTONbKO PacnpoCTPaHeHbl B CEMENCTBE S3bIKOB Lisp, CylecTByOT
cneuvanbHble COrnalweHns 0 neyaTun 3a npeaenamy NPOCToN NYHKTUPHON Napbl NS CONS-S4eex.

1. CvmBon nil Takxe moxeT BbITb 3anucaH kak () .

2. Korpa cdr ofHOW cons-g4eiiku SBnseTcs Apyrum cnuckom (nunbo (), nnbo syerikoii cons),
BMECTO TOro, 4Tobbl N1caTb OAHY CONS-S4YENKY C TOYEYHOW NapHOI HOTaUnen,
NCNoNb3yeTcs «3anmncb Crmncka».

O603HauyeHne cnuncka nokasaHo Hanbonee YeTKO HECKONbKUMU NPUMEPaMU:

(x . (y . z)) === (xy . z)
(x . NIL) === (X)

(1 . (2 . NIL)) === (1 2)

(1 ()) == (1)

N oes cocTonT B TOM, HTO 9N1EMEHThI CNICKA 3annCbiBAIOTCS B NOCNenoBaTelbHOM NOpsake B
Kpyrnbix ckobkax oo Tex nop, noka He ByaeT OOCTUIHYT OKOHYaTeNbHbIA cdr B cncke. Ecnu
KOHEeYHbI cdr paBeH nil (nycToi cnmcok), Torga 3anucbiBaeTcs oKoHYaTenbHas ckobka. Ecnm
KOHeYHbI cdr He paseH nil (B 3TOM cny4yae Cnncok HasblBaeTCs HerpasBuibHbIM CITIUCKOM ), TO
3anucbiBaeTcsa To4Ka, a 3aTeM 3anncbiBaeTCca OKOHYaTeNbHbIA cdr.

Y10 Takoe syenka cons?
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Suyeiika cons, Tak>Xe U3BECTHas Kak NyHKTMPHas napa (M3-3a ee HanevyaTaHHOro
npencTaBneHuns), npeacTtasnseT cobor NpocTo napy M3 AByx 06bEKTOB. Syeiika cons co3naeTcs
PYHKUMEN cons , @ ANEMEHTLI B Nape N3BNEKAKTCS C NMOMOLWbK PYHKUWMA car U cdr .

(cons "a" 4)

Hanpnmep, 310 BO3BpalLaeT napy, Yer nepsblii 3NEMEHT (KOTOPbI MOXET OblTb U3B/EYEH car )
SBNSIETCS "a" , @ BTOPOW 3/1EMEHT (KOTOPbIA MOXET OblTb N3BNEYEH cdr ) PABEH 4 .

(car (cons "a" 4))
,.;:> 'lall

(cdr (cons "a" 4))
ii=> 3

CUMBONbHbIE SIHENKM MOryT OblTb Hane4YaTaHbl B BUAE TOYEYHOM rapebl :

(cons 1 2)
ii=> (1 . 2)

KOHCGpBHbIe AYENKN TakXe MOTyT 6bITb Npo4YnTaHbl B BUOE TOYE4YHbIX MapHbIX 0603Haqu|/||7|, TakK
4yTo

(car '(x 5))
ji=> X
(cdr '"(x . 5))
ii=> 5

(MeyaTHas goopma cons-sHeek Takxe MoXeT BblTb HEMHOro cnoxHee. MoapobHee 06 3TOM CM.
B npumepe o cons-syelikax B B1e CNMCKOB.)

OT0 OHO; cons cells - 3T0 TONbKO Napbl 3N1EMEHTOB, CO3AaHHbIX PYHKLMEN cons , N 9NIEMEHTHI
MOTYT OblTb M3BNEYEHDI car U cdr . 3-32 X NPOCTOThI A4EAKM CONS MOTYT ObITb NONE3HBIM
CTponTeNbHbIM 610KOM Anst 6onee CNOXHbIX CTPYKTYP AaHHbIX.

SCKMU3Hble 3KpaHbl

Lnsi nyywero noHNMMaHMs CEMaHTUKM CONSES M CMINCKOB YacTO UCMONb3yeTcs rpadmnyeckoe
npefncTaBneHne Takux CTPYKTyp. Auelika cons 06bl4HO NpeacTaBneHa ABYMSi KOHTaKTaMu,
cogepXallyMy IBe CTPENKM, yKasblBatowWmMe Ha 3HAYEHUS car U cdr , UM HEMOCPEACTBEHHO
3HaveHus. Hanpumep, pesynbTar:

(cons 1 2)
ii > (1 . 2)

MOryT ObIThb npeactasneHbl OOHUM N3 3TUX ‘-IGpTG)KGI?IZ
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;
! o

1 1 2

Ob6paTtute BHUMaHWE, H4TO 9TV NPELACTABNEHMNS ABNSIOTCA YACTO KOHLENTYaNbHbIMU U HE
03HayaloT, YTO 3HAYEHMS COAEPXKATCS B SHENKe NN yKa3biBatOTCS U3 SHENKIN: B 0OWeEM, 3TO
3aBUCUT OT peannsauun, Tuna 3Ha4eHun, ypoBHs ontummaauum u 1. L. . B octanbHomM Yactu
npumepa Mbl yaemM Ncnonb30BaTh NEPBbIA BUL YepTeXa, KOTOPbIA SBnseTca Hanbonee 4acTo
NCMOoNb3YyEMbIM.

Tak, Hanpumep:

(cons 1 (cons 2 (cons 3 4))) ; improper “dotted” list
;o —> (1 2 3 . 4)

npeactaBneH Kak:

? [ g ? o1 ? o—» 4
1 2 3
B TO BpeMA Kak:
(cons 1 (cons 2 (cons 3 (cons 4 nil)))) ;; proper list, equivalent to: (list 1 2 3 4)
5 —> (1L 2 3 4)
ﬂpe,D.CTaBﬂeH Kak:
? o—» ? o— ? o—» ? e——» NIL
1 2 3 4
BOT ,D,peBOBI/I,EI,Haﬂ CprKTypa:
(cons (cons 1 2) (cons 3 4))
;s —> ((1 . 2) 3 . 4) ; note the printing as an improper list
9 ——» o o—» 4
A 4 \J
[ ] *—» 2 3
\J
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B nocnegHem npuMepe nokasaHo, Kak 3T1o 0603Ha4YeHne MoXeT NOMOYb HAM MOHSTb BaXHble
CeMaHTMn4YeCkne acrneKkTbl A3blka. BO-I'IepBbIX, Mbl NMNLIEM BblpaxXeHune, I'IO,EI,06HOG npeanbligywemy:

(cons (cons 1 2) (cons 1 2))
;po—> ((L . 2) 1 . 2)

KOTOpble MOryT ObITb NpeacTaBieHbl 06blYHbIM 06Pa30M:

[ ] —» ’ *—» 2

<
-

3aTem Mbl NULEM AOpyroe BbipaXeHne, KoTopoe, No-enanMomy, aKkBMBaneHTHO npenblaywemy, n
9TO noATBepXnoaeTcsa nevyaTtHbIM npenctaBneHneM pesysbrarta.

(let ((cell-a (cons 1 2)))
(cons cell-a cell-a))
;o —> ((L . 21 . 2)

Ho, ecnu mMbl pucyem omnarpammy, Mbl MOXEM BUIOETb, YTO CEMaHTUKA BblpaXkeHUsl pa3nnyHa,
MOCKOJIbKY cell-a TA Xe SA4eiika SBNSAeTCcs 3HaYEHNEM KaK YacTU car YaCTU cdr BHEWHUX cons (3TO
- cell-a SABNSIETCS obwen ) :

' |

Y

-
-

.
'

M TOT PaKT, 4TO CEMAHTUKA ABYX Pe3yNbTaToOB HA CaMOM Lefle OTIMYaeTCs Ha YPOBHE A3blKa,
MOXeT ObITb NpoOBEpPeHa CneayowWwmnMmn TeCTamm:

(let ((cl (cons (cons 1 2) (cons 1 2)))
(c2 (let ((cell-a (cons 1 2)))
(cons cell-a cell-a))))

(list (eq (car cl) (cdr cl))
(eq (car c2) (cdr c2)))
;; —> (NIL T)

MNepBblii eq ABNSETCS JIOXHBIM, TaK KaK car U cdr c1 CTPYKTYPHO PaBHbI (3TO BEPHO equal ), HO HE
ABNSOTCS «MAEHTMYHbIMK> (T. E. «OaHa 1 Ta Xe obwas cTpykTypa»), a BO BTOPOM TecTe
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pe3ynbtat BepeH, NOCKONbKY car WU cdr c2 MOEGHTUYHbI , TO €CTb OHN NMEKOT O4MHAKoOBYyHO
CTDYKTYPY .

MpounTtante KoHconu n cnnckun oHnarH: https://riptutorial.com/ru/common-lisp/topic/2622/
KOHCONWN-N-CMUCKU
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https://riptutorial.com/ru/common-lisp/topic/2622/%D0%BA%D0%BE%D0%BD%D1%81%D0%BE%D0%BB%D0%B8-%D0%B8-%D1%81%D0%BF%D0%B8%D1%81%D0%BA%D0%B8
https://riptutorial.com/ru/common-lisp/topic/2622/%D0%BA%D0%BE%D0%BD%D1%81%D0%BE%D0%BB%D0%B8-%D0%B8-%D1%81%D0%BF%D0%B8%D1%81%D0%BA%D0%B8

rnaBsa 10: KOHTpOJIbHbIe CTPYKTYpbI

Examples

YcnoBHble KOHCTPYKLIMU

B Common Lisp, it 3T0 npocTenwas ycnosHas KOHCTPyKUuus. OHa UMeeT BUL (if test then
[else]) , then test else (if test then [else]) W OUEHUBAETCH HA then , €CJIN test BEPHO U else
nHaye. YacTb else MoxeT BbITb onyLieHa.

(if (> 3 2)
"Three is bigger!"
"Two is bigger!")
;7=> "Three is bigger!"

OpnHO 04eHb BaxHoOe pasnuyune Mexay it B Common Lisp u, if BO MHOMMX OpPYrux 93blkax
nporpammupoBaHuns, a1o CL, if 3TO BblpaxkeHue, a He yTBepxaeHue. Takmm o6pasom, it popMmbl
BO3BpALLAOT 3HAYEHUS, KOTOPbIE MOTYT ObITb Ha3HAYEHbI NEPEMEHHbBIM, UCMONb3YEMbIE B
crnmckax aprymeHtos u . [ .

;7 Use a different format string depending on the type of x
(format t (if (numberp x)

"~ g"

Mag~gT)

X)

OObwwmin Lisp, if MOXHO CYATaTb 3KBUBANIEHTHBIM TepHapHoMy onepatopy?: B C # n ppyrux
A3blKax «OUrypHbIX CKOOOK».

Hanpumep, cnenytouee BolipaxeHue C #:

year == 1990 ? "Hammertime" : "Not Hammertime"

SABngaeTcs aKBMBaNeHTOM cnegyrowero koga Common Lisp, cuntas, 4To year COLEPXUT LIENOE
4yncno:

(if (egl year 1990) "Hammertime" "Not Hammertime")

cond - €LWe 0JHa YCNOBHAs KOHCTPYKLUMS. OH HECKONBbKO MOX0X Ha LIenoyKy onepaTopoB it U
nMeeT BUA!

(cond (test-1 consequent-1-1 consequent-2-1 ...)
(test-2)
(test-3 consequent-3-1 ...)
)
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TouHee, cona UMeeT Hyneeble Nnn bonee npensioXxXeHns ,  KaxXgoe npennoxXeHne nmeet oonH
TECT, 3a KOTOPbIM CNneaywT HOJb A bonee nocnegoBaTenbHbIX. Best KOHCTPYKUWNA cond
Bbl6|/|paeT nepsoe npepnnoxeHume, TeCt KOTOPOro He oLeHnBaeTCA B nil N OUEHMBAET ero
nocnenytowne nopsankun. OH BO3BpauaeT 3Ha4yeHune nocnenHemn (popMbl B nocnenyowmx.

(cond ( (> "Three is bigger than four!")
((>

((>
((>

;7=> "Three is bigger than two!"

"Three is bigger than three!")
"Three is bigger than two!")

w w w w
RN W D

"Three is bigger than one!"))

YT06bl NPenoCcTaBNTb NPEDIOXEHNE MO YMONYAHMIO, 4TOObI OLLEHUTb, HE OLLEHMBAET N Opyroe
NpPeanoXeHne 3Ha4yeHne « , Bbl MoXeTe AobaBnTb NPeanoxeHme, KOTopoe NCTUHHO MO
YMOJTHaHMIO, NCMONb3YS t . TO O4EHb NOX0XEe Ha KoHUenunto SQL cask. . .ELsE , HO ANS
BbINOJIHEHUS 3aa4M UCMoNb3yeTcs bBykBaNbHOE NOrMYyeckoe 3Ha4YeHne true, a He Ko4YeBoe
CNOBO.

(cond
((=n 1l) "N equals 1")
(t "N doesn't equal 1")

KOHCprKLI,I/Iﬂ if MOXeT bbITb 3anncaHa Kak cond KOHCTPYKUWA. (if test then else) U (cond (test
then) (t else)) S9KBMBANIEHTHDbI.

Ecnun Bam HY>XHO TOJIbKO O4HO npennoxeHune, VICI'IOJ'Ib3YIzTe, when UJIN unless .

(when (> 3 4)
"Three is bigger than four.")
;;=> NIL

(when (< 2 5)
"Two is smaller than five.")
;;=> "Two is smaller than five."

(unless (> 3 4)
"Three is bigger than four.")
;7=> "Three is bigger than four."

(unless (< 2 5)

"Two is smaller than five.")
;;=> NIL

Uwukn do

BoNbWWHCTBO LUKMKOB 1 YCNOBHbBIX KOHCTPYKUMA B Common Lisp Ha caMOM fene aBnstTcs
Makpocamiu, KOTopble CKpbiBaloT 601ee OCHOBHbIE KOHCTPYKLUMW. HanpuMep, dotimes W dolist
NOCTPOEHbI HA do Makpoc. dopmMa ANS do BbIFNAANT Tak:

(do (varlist)
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(endlist)
&body)

® varlist COCTOUT N3 NepeMeHHbIX, onpeneneHHbIX B LnkKne, nx Ha4anbHbIX 3HAYEeHUnN 1 Toro,
KakK OHW MEHSATCS Mocne Kaxaom nTepaunn. YacTb «M3MEHEHNS» OLEHMBAETCS B KOHLIE
uukna.

® endlist COOEPXUT KOHEYHble YCNOoBUA N 3HAYEeHUS, BO3BpallaeMble B KOHLUEe LnkKna.
KoHeyHoe ycnoBue oLeHnBaeTCd B Ha4ane uunkna.

BoT oavH, KoTopbii Ha4nHaeTcs ¢ 0 n naoet Beepx (He Bknoyas) 10.

;;same as (dotimes (i 10))

(do (( i (+ 1 1))
((< 1 10) 1)
(print 1))

N BOT TOT, KOTOpPbI NepeMeLLaeTcs No ChncKy:

;;same as (dolist (item given-1list)
(do ((item (car given-1list))
(temp list (cdr temp))
(print item))

YacTb varlist MOX0XA HA varlist B MHCTPYKUMM 1et . Bbl MOXeTe cBA3bIBATH Honee 0aHOM
NMepeMeHHO, N OHWM CYLECTBYIOT TONbKO BHYTpY umkna. Kaxnas o6bsBneHHas nepeMeHHas
HaxoamTcs B cBoeM cobcTBeHHOM Habope ckobok. BoT oaMH 13 HMX, KOTOPbIA NoaCHMTbHIBAET
Konn4yecTteo 1 1 2 B cnucke.

(let ((vars (list 1 2 3 2 2 1)))
(do ((ones 0)
(twos 0)
(temp vars (cdr temp)))
((not temp) (list ones twos))
(when (= (car temp) 1)
(setf ones (+ 1 ones)))
(when (= (car temp) 2)
(setf twos (+ 1 twos)))))
-> (2 3)

N ecnn makpoc uukna while He 6bin peann3oBaH:

(do ()
(t)
(when task-done
(break)))

Insi Hanbonee pacnpoCcTPaHEHHbIX MPUI0XEHN 6oNnee KOHKPETHBIE dotimes U doloop MAKPOCH
ropasgno bonee kpaTkm.

[MpounTante KoHTpObHbIE CTPYKTYpPbl OHNarH: https://riptutorial.com/ru/common-lisp/topic/3229/
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KOHTPO/IbHbIE-CTPYKTYpb
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rnaea 11: KOTUpPOBKa

CuHTakcuc

e (06BbekT unTathl) -> 06 bEKT

3aMmedyaHus

EcTb HekoTOpble 06 bEKThI (HANPUMEP, CUMBOJIbI KNFOYEBbLIX CNIOB), KOTOPbIE HE HY>XHO
yKasblBaTb, MOCKOJ/IbKY OHM CaMun OLIEHMBALOT.

Examples

Mpumep npocToi LUTaThI

Lintata - aT0 cneumnanbHbIA oneparop, KOTOPbI NpefoTepallaeT oueHKy ero aprymeHta. OH
BO3BpallaeT CBOM aprymMeHT, HEOLEHUMBbIN.

CL-USER> (quote a)
A

CL-USER> (let ((a 3))
(quote a))
A

‘ABNsieTcs ncesooHUMOM ONs crneuuanbHoro oneparopa QUOTE
O603Ha4YeHNE 'thing PABHO (quote thing) .
HYurarenb bynet penatb pacwmpeHuve:

> (read-from-string "'a")
(QUOTE A)

LlVITVIpOBaHVIe ncnonb3yeTca ANa NpenoTBpaleHns ganbHenwen oLeHKN. BbloeneHHbIn 06 bekT
oueHunBaeTcs cam no cebe.

\

(eval '+ 1 2)

Ecnu uutnpyembie 06beKTbI OeCTPYKTUBHO U3MEHEHDI, NOCNEenCTBUA He
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onpeneneHbl!

N3beraiite paspywmnTenbHbIX onepaumnii ¢ umtmpyembiMm o6 bektamm. O6bekTbl C KOTUPOBKOW -
3TO NMTepanbHble 06 bekTbl. BO3MOXHO, OHM KakM-TO 06pa3om BCTPoeHbI B koa. Kak a1o
paboTaeT, 1 NOCNeacTBMS N3MEHEHWIN He yKa3aHbl B cTaHaapTe Common Lisp, HO MOTyT nMeTb
HeXenaTenbHble NOCNEACTBUS, TaKMe Kak U3MEHEHNe 0BWNX OaHHbIX, NOMbITKA U3MEHUTb
JaHHble, 3alMLLEHHbIE OT 3anuUcK, AN Co34aHNe HenpeLHaMepPeHHbIX NOBOYHbIX 3P GEKTOB.

= 1= 1 ul
=

L 2 2 4 =AY
A\ = 7T

L 1
(g ase=

Llutata u camooLeHKa 06 beKToB

O6paT|/|Te BHMMaHMe, 410 MHOrme Tunbl OaHHbIX HE HY>XKHO YKa3biBaTb, TaK Kak OHU CaMu

OLLEHUBAIOT. ouoTE OCODEHHO NONe3Ha AN CUMBOJIOB U CMIMCKOB, 4TOObI NPENOTBPATUTb OLEHKY B

Buae goopm Jlucna.

[Mpymep ong opyrux TUMNOB OAHHbIX, KOTOPbIE HE HYXXHO yKasdbliBaTb A5 NpefoTBpaLleHns
OLIEHKW: CTPOKM, Yncna, cuMBonbl, 06bekTbl CLOS, ...

Bort npmumMmep onsa CcTpok. Pe3yanaTb| OUEHKW - 3TO CTPOKWN, HE3ABNUCUMO OT TOro, yka3aHbl OHU B
NCTOYHUKE NN HET.

> (let ((some-string-1 "this is a string")
(some-string-2 '"this is a string with a quote in the source")
(some-string-3 (quote "this is another string with a quote in the source")))
(list some-string-1 some-string-2 some-string-3))

("this is a string"
"this is a string with a quote in the source"
"this is another string with a quote in the source")

Taknm o6pa30M, npeannoXxeHme onsd 06bEeKTOB HeobsA3aTeNbHO.

[MpounTtainTte kOTMPOBKA OHNAMH: https://riptutorial.com/ru/common-lisp/topic/1315/koTuposka
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rnaBa 12: Jlekcunuyeckue v cneumvasnbHble
nepeMeHHble

Examples

Fnob6anbHble cneuuanbHbie nepeMeHHblie Be3ne

Taknm o6pa30M, 3TN NepeMeHHble 6y,D,yT ncnonb3oBatb AMHaAMnN4ecKkoe CBA3blBaHUE.

(defparameter count O0)
;; All uses of count will refer to this one

(defun handle—-number (number)
(incf count)
(format t "~&~d~%" number))

(dotimes (count 4)
;; count is shadowed, but still special
(handle—number count))

(format t "~&Calls: ~d~%" count)
==

0

2

Calls: O

LanTte cneunanbHbIM nepemMeHHbIM pa3Hble NMEHa, 4yTOobObI N36eXaTb 3TOM l'lp06ﬂeMbII

(defparameter *count* 0)

(defun handle—-number (number)
(incf *count¥*)
(format t "~&~d~%" number))

(dotimes (count 4)
(handle—number count))

(format t "~&Calls: ~d~%" *count¥*)
==

0

1

2

3

Calls: 4

MNprMeyaHune 1: HEBO3MOXHO caenaTtb rnobanbHyo NepPeEMEHHY0 HECMeUnanbHON B
onpepeneHHon obnactu. Het 06 baBneHus, 4tobbl coenatb NEPEMEHHYIO /IEKCUHECKOM .

MprMeyaHue 2: MOXHO 06 bSIBUTb NEPEMEHHYIO CrieUMasIbHbIV B MECTHOM KOHTEKCTE , UCMONb3Yys
special Aeknapaumio. Ecnu rnobanbHas cneuvanbHas oeknapauns ons 9Toi nepeMeHHoM
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OTCYTCTBYeT, Aeknapaumsi 6ygeT ToNbKO OKaNbHOM 1 MOXEeT OblTb 3aTEHeHa.

(defun bar ()
(declare (special a))
a) ; value of A is looked up from the dynamic binding

(defun foo ()
(let ((a 42)) ; <— this variable A is special and
g dynamically bound
(declare (special a))

(list (bar)
(let ((a 0)) ; <— this variable A is lexical
(bar)))))
> (foo)
(42 42)

MpounTante Jlekcnyeckune n cneumanbHble NEPEMEHHbIE OHNANH:
https://riptutorial.com/ru/common-lisp/topic/3362/nekcunyeckune-un-crneumnanbHble-nepeMeHHbIe
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rnasa 13: Jlornyeckue n o0606LLeHHbIe
6ynesbl

Examples

MNMpaBnoa n noxb

CneumnanbHbli CMMBON T NpeacTasBnseT 3HavyeHue true B Common Lisp, a cneunanbHbIi CUMBON
NIL NpencTasngert false :

CL-USER> (= 3 3)
T

CL-USER> (= 3 4)
NIL

OHM Ha3bIBAKOTCS «KOHCTAHTHBIMU NepeMeHHbIMU> (Sic!) B cTaHmapTe, NOCKONbKY OHW SIBNSOTCS
repeMeHHbIMU, 3HAYEHNEe KOTOPbIX He MOXET bblTb N3MeHeHo. Kak cnencteue, Bbl HE MOXeTe
1CMoNb30BaTb CBOU MMEHa /15 0OblYHbIX MePEMEHHbIX, HAaNPUMep, B CeAyOWeEM, HEBEPHOM,
Hanpumep:

CL-USER> (defun my-fun (t)
(+ t 1))
While compiling MY-FUN :
Can't bind or assign to constant T.

CobCTBEHHO, MX MOXHO paccMaTpuBaTh NMPOCTO KaK KOHCTAHThI M Kak CaMOOLLEHEHHbIE
CMMBOJbI. T U NIL - 9TO CNeumanbHble Bewm B OApyrmx cMbicnax. Hanpumep, T Takxe sBnseTcst
TUNOM (CynepTmnoM Nboro Apyroro Tmna), Torha Kak nir TakXe SBASeTCS NyCTbiM CUCKOM:

CL-USER> (eqgl NIL '())

T

CL-USER> (cons 'a (cons 'b nil))
(A B)

0606LLeHHble 6yneBbl

dakTmyeckmn noboe 3HaYeHne, OTNNYHOE OT NIL , CYUTAETCH UCTUHHBLIM 3Ha4YeHnemM B Common
Lisp. Hanpumep:

CL-USER> (let ((a (+ 2 2)))
(1f a
a
"Oh my! 2 + 2 is equal to NIL!"))

https://riptutorial.com/ru/home 54



OTOT PakT MOXHO KOMOMHMpPOBaTb € ByneBbIMU OnepaTopamu, 4Tobbl caenatb NPOrpammel
6onee kpaTkumn. Hanprmep, NpuBeaEHHbI Bbllle NPUMEP 3KBMBANEHTEH:

CL-USER> (or (+ 2 2) "Oh my! 2 + 2 is equal to NIL!")
4

Makpoc or OLEHMBAET CBOWM apryMeHThbl B MOPSAKE CleBa HanpaBo M OCTaHaBNMBAETCH, Kak
TOJIbKO OH HaxoauT 3Ha4veHue, oTnnyHoe oT NIL, 1 Bo3BpalaeT ero. Ecnv Bce oHU SBNAIOTCA N1L
, BO3Bpallaemoe 3Ha4eHne paBHo NIL :

CL-USER> (or (=1 2) (= 3 4) (= 5 6))
NIL

AHanormnyHo, Makpoc ano OLEHMBAET CBOW apryMeHThbl CNieBa HanpaBo 1 BO3BpallaeT 3HaYeHne
nocnenHero, ecnv Bce oHW oueHuBaloTcsa He-NIL, B NpOTUBHOM Cly4ae OCTaHaB/MBAaET OLIEHKY,
Kak TO/bKO HaxoauT NI, BO3BpaLlas ero:

CL-USER> (let ((a 2)
(b 3))
(and (/= b 0) (/ a b)))

2/3
CL-USER> (let ((a 2)
(b 0))
(and (/= b 0) (/ a b)))
NIL

o 9TVM NPUYMHAM axD Y or MOXKHO CYMTaTbh HONEe NOX0XMMK Ha yNpaBnsiowWwme CTPYKTypbl
LPYrnx S3blKOB, a HE Ha NOrMYyeckne oneparTopsbl.

MpouunTaiite Jlornyeckne n obobuweHHble 6ynesbl oHNaH: https://riptutorial.com/ru/common-
lisp/topic/3292/nornyeckune-n-o606LeHHbIe-6y neBbl
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rnaesa 14: makpoc

3aMmedyaHusa

Llenb makpocoB

MaKpOCbI npeagHa3Ha4dYeHbl Ongd reHepaunn Kkoaa, I'Ip606pa3OBaHVI$| Koda n npenocrtasneHns
HOBbIX 0003Ha4YeHWA. DTN HOBble 0603HAYEHNS MOryT 6bITb 60Nee noaxoaswmmmn ons nyduwero
BbipaXeHuns nporpamMmmbl, HanpumMmep, nyTem co3naHuns KOHCTpYKLI,VIVI Ha ypoBHE OOMEHa Unn
LenblX HOBbIX BHELPEHHbIX A3bIKOB.

Makpocbl MOryT cienaTb UCXOLHbI kKoa 60ee NOHATHBIM, HO OTNanka MOXeT ObiTb 3aTpyAHeHa.
Kak npaBnno, Henb3s NCnonb3oBaTh MaKpockl, koraa byneT BbINOMHATLCS perynspHas
yHKums. Korpa Bbl Ux ucnonbadyeTte, nsberate 0bbl4HbIX NOBYLWEK, CTapanTech
npuaepXmneBatbcs 06bI4HO MCMONb3YeMblX WabnoHOB U cornaleHnii 06 nMeHax.

3aKka3 Macroexpansion

Mo cpaBHEHMIO C (PYHKLMSMU MaKpOChl paclumpsaoTcs B 06paTHOM NOPSAKE; KpaiHWin KpanHui,
caMblii NocnefHWiA. 3TO 03HAYAET, YTO MO YMONYAHUIO HENb3S UCNONb30BaTh BHY TPEHHWIA
MakKpoC ANiS reHepaLmn cMHTakcuca, HeobxoaMMoro A BHEWHero Makpoca.

[MopsanoK oueHKHU

MHoroa makpochl 4ONMXHbI NepeMelatb Nofb3oBaTtenbckne oopmbl. Hy>XXHO cneguTtb 3a Tem,
4yTOObI HE M3MEHSITb NOPSOOK UX OUEHKW. [Monb3oBaTenb MOXET nonaratbCcst HA NO6OYHbIE
apeKkThl, Nponcxondawme no nNopanKy.

OuUeHUTb TOIbKO OAMH pa3

PacwupeHne makpoca 4yacto TpebyeT NCnob30BaHNS 3HAYEHMSI OOHOWN N TON Xe
nonb3oBaTenbckon oopmbl bonee ogHOro pasa. Bo3amoxHo, 4To doopMa nmeeT NOHOYHbIE
3O PEKTHI N MOXET BbI3BATb AOPOroCcToAWYyo pyHKUmo. Takum 06pa3oM, Makpoc AONXKEH
06513aTeNbHO OLEHMNBATb TONbKO Takme oopMbl oamH pas. ObblYHO 3TO AenaeTtcs nyTem
Ha3Ha4YeHns 3HaYeHNst NoKanbHOW NepeMeHHON (MM KOTOPOM censym ed).
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PyHKLUUN, UCNOJIb3yeMble MaKpocaMmu,
ncnonb3yqa EVAL-WHEN

Cno>Hble Makpochbl 4acTO MMEKT HaCcTy CBOEI NOrMKKM, peann3oBaHHble B OTOENbHbIX OYHKLMSIX.
OpHako cnefyeT NOMHUTbL, YTO MakpoChl pacMpsitoTCs 40 Toro, kak 6yaeT CKOMAMANPOBaH
hakTuyeckuii kod. Mpu koMnmasiumm cpaina no yMony4aHuto yHKLMN 1 NEPEMEHHbIE,
onpeneneHHble B 0OHOM goaiine, He ByayT AOCTYMHbl BO BPEMS BbINOMHEHMS Makpoca. Bee
onpeneneHns PyHKUNIA U NePEMEHHBIX B TOM Xe doaiine, KoTopble NCMOoMb3YTCS MakpoCoM,
LONXHbI 6bITb 0OEPHYTbI BHYTPW (POPMbI =vAL-wiE . EVAL-WHEN AOJIXHO OblTb YKa3aHo Bce Tpu
pasa, korga npunaraemblii Koa TakXxe OoXeH OblTb OLEHEH BO BpeMs 3arpy3kiu U BpeMeHU
BbINOMHEHMSI.

(eval-when (:compile-toplevel :load-toplevel :execute)
(defun foobar () ...))

OT0 He OTHOCUTCS K (PYHKLIMSAM, BbI3BaHHbLIM PACLIMPEHNEM Makpoca, TONbKO Te, KOTopble
BbI3bIBAIOTCSA CaM/M MakpOCOM.

Examples

O6wue WabnoHbI MAaKpPOCOB

TODO: Bo3MOXHO, nepemMectTute NnosiCHeHUd K 3ame4yaHnsiMm N ,D,OﬁaBbTe npumMmepbl oTaeNbHO

FOOF

B Common Lisp cywecTByeT KoHUenums 0b00ueHHbIX cebinok . OHM NO3BONSIOT NPOrpaMMUCTy
ycTaHaB/MBaTb 3HAYEHWS B pa3Hble «MecTa», Kak ecnv 6bl OHM Bbinn nepeMeHHbIMU. Makpocsl,
KOTOpPbIE MCMOJb3YOT 3Ty CNOCOBHOCTb, YacTo UMELDT UMS r -postfix. OBbIYHO 3TO NepBbIi
aprymeHT mMakpoca.

|-|pI/IMepr N3 CTaHdapTa: INCF , DECF , ROTATEF , SHIFTE , REMF .
[ nynblid npuMep, MakpoC, KOTOPbIA NepeBopayYnBaeT 3HaK MarasmHa 4Yucen B MecTe:

(defmacro flipf (place)
" (setf ,place (- ,place)))

C-FOO
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Makpocbl, KoTopble NpuobpeTatoT 1 6e30MacHO BbIMycKaloT Pecypc, 06bIYHO HA3LIBAKOTCS WITH- -
prefix. OBbbIYHO MaKpOC AONIXEH UCMONb30BaTb CUHTAKCUC, HanpuMep:

(with—-foo (variable details-of-the-foo...)
body...)

[MpuMepbl U3 cTaHdapTa: WwiTH OPEN-FILE , WITH OPEN-STREAM , WITH- TNPUT-FROM-STRING , WITH-OUTPUT-

TO-STRING .

OAOVH 13 NOAX0LO0B K peann3aumnm aToro Tmna MakpocoB, KOTOPbI MOXET n3bexartb HEKOTOPbIX
OWNBOK B 3arpsS3HEHMN NMEH N HEMPEAHAMEPEHHOM MHOXECTBEHHOM OLEHKI, 3aK/o4YaeTcs B
TOM, 4TO CHa4yana BHegpseTcs PyHKUMOHaNbHAsA Bepcus. Hanpumep, nepebiii Wwar B peann3aumm
MaKpOCa with-widget KOTOPbIA 6€30NacHO co3aaeT BUOXET M O4MLWAET NOCne Hero, MoxeTt ObITb
dPyHKUMEN:

(defun call-with-widget (args function)

(let ((widget (apply #'make-widget args))) ; obtain WIDGET
(unwind-protect (funcall function widget) ; call FUNCTION with WIDGET
(cleanup widget) ; cleanup

MockoNbKy 3TO (PYHKUMS, HET HMKaKMX NpobnieM B OTHOWEHMM 06 beMa UMEH BHYTPU PYHKLUK
N1 NOCTaBLUMUKA , 1 3TO yNpoLwaeT 3annucb COOTBETCTBYIOLEro Makpoca:

(defmacro with-widget ((var &rest args) &body body)
" (call-with-widget (list ,Q@args) (lambda (,var) ,@body)))

DO-FOO

Makpocbl, KOTopble NepebupatoT 4TO-TO, YaCTO HasbiBalOTCA po -prefix. Makpo cuHTakcumc
06bI4HO [ONIXEH ObITb B oOpMe

(do—foo (variable the-foo-being-done return-value)
body...)

[MpuMepbl U3 cTaHdapTa: DOTIMES |, DOLIST , DO-SYMEOLS .

JTIOKA3A, 9POKA3A, CFOOCASE

MakpocCbl, COOTBETCTBYIOWME BXOAHbIM JAHHbIM B HEKOTOPbIX Cy4YasX, 4acTO Ha3blBAOTCH CASE -
postfix. HacTo CywWecTBYeT k. . .case -BAPUaHT, KOTOPbIV curHanuaupyeT ob ownbke, ecnun Bxomd He
COOTBETCTBYET H/ OQHOMY U3 CNy4aeB, U c...case , KOTOPbIA CUrHANN3upyeT o
npononxatouenics ownbke. OHN OONXHbI UMETb TaKOW CUHTaKCUC, Kak

(foocase input
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(case-to-match-against (optionally-some-params—-for-the-case)
case—-body-forms...)

more-cases. ..

[ (otherwise otherwise-body)])

MNpuMepbl U3 CTaHOApPTa: CASE , TYPECASE , TYPECASE HANDLER-CASE .

Hanpumep, Makpoc, KOTOpPbIA CONOCTaBNASIET CTPOKY C PerynsipHbiMA BblpaXX eHUSMU U CBA3bIBAET
rpynnbl pernctpos ¢ nepemeHHbiMn. icnonb3yet CL-PPCRE gnga perynspHbIX Bblpa>XXeHWU.

(defmacro regexcase (input &body cases)
(let ((block-sym (gensym "block"))
(input-sym (gensym "input")))
“(let ((,input-sym ,input))
(block ,block-sym
,@(loop for (regex vars . body) in cases
if (eql regex 'otherwise)

collect ° (return-from ,block-sym (progn ,vars ,(@body))
else
collect ' (cl-ppcre:register-groups-bind ,vars

(, regex ,input-sym)
(return—-from ,block-sym
(progn ,@body))))))))

(defun test (input)
(regexcase input

(" (\\d+)-(\\d+)" (foo bar)

(format t "Foo: ~a, Bar: ~a~%" foo bar))
("Foo: (\\w+)s$" (foo)

(format t "Foo: ~a.~%" foo))

(otherwise (format t "Didn't match.~%"))))

(test "asd 23-234 gwe")
; Foo: 23, Bar: 234
(test "Foo: Foobar")

; Foo: Foobar.

(test "Foo: 43 - 23")

; Didn't match.

DEFINE-FOO, DEFFOO

Makpocbl, KOTOpble onpenensitoT Bewm, 06blYHO Ha3bIBaOTCS NMOO peFINE- MO0 pEF -prefix.

|_|pI/IMepr N3 CtaHpjapTa: pEFuN , DEFMACRO , DEFINE-CONDITION .
AHadhopuyeckue makpochl

Anaphoric Macro - 3T0 MakpocC, KOTOPbI BBOAWUT NEPEMEHHYIO (4acTo 1T ), KOTOpas 3axBartblBaeT
pes3ynbTaT NpenoCTaBNeHHOM Nonb3oBatenem goopmbl. Obwmm npumepom sensetcs Anaphhoric
If, KOTOPBIA NOXOX Ha OBObIYHBIV TF , HO TAKXE ONPenenseT NePEMEHHYIO 1T ANS CCbINKM Ha
pe3ynbTar TeCTOBOM (POPMbI.
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(defmacro aif (test-form then-form &optional else-form)
“(let ((it ,test-form))
(if it ,then-form ,else-form)))

(defun test (property plist)

(aif (getf plist property)
(format t "The value of ~s is ~a.~%" property it)
(format t "~s wasn't in ~s!~%" property plist)))

(test :a '"(:a 10 :b 20 :c 30))

; The value of :A is 10.

(test :d '"(:a 10 :b 20 :c 30))

; :D wasn't in (:A 10 :B 20 :C 30)!

MACROEXPAND

PaclmpeHne MakpocoB - 3TO NPOLECC NPeBpaLeHNs MakpocoB B pakTmyeckuii kod. ObbIYHO 3TO
NPOMCX0ANT Kak YacTb npouecca komnunsaumn. Komnunatop 6yoet pacwmpsitb BCe MakpodOpMbl
[0 dpakTmyeckoro komnunaumm koga. Makpo pacwmpeHue takxe NnpoucxoamnT BO BpeEMS
nHTepnperaumm kopa Lisp.

MoxHo BPY4YHYIO BbI3BaTb MACROEXPAND 4TOObI y3HaTb, K YHEMY PACWINPAETCA MACROEXPAND .

CL-USER> (macroexpand ' (with-open-file (file "foo")
(do-something-with file)))

(LET ((FILE (OPEN "foo")) (#:G725 T))
(UNWIND-PROTECT
(MULTIPLE-VALUE-PROG1 (PROGN (DO-SOMETHING-WITH FILE)) (SETQ #:G725 NIL))

(WHEN FILE (CLOSE FILE :ABORT #:G725))))

MACROEXPAND-1 TOT X€, HO TONbKO OJVH pa3s pacwmpsaeTcs. 9T0 NoNe3HO Npv NonbITKe NOHATb
MakKpoCKOMN4YecKylo qpopMy, KOTopas pacwmpsaeTcs 00 APYron MakpogopMbl.

CL-USER> (macroexpand-1 ' (with-open-file (file "foo")
(do—-something-with file)))
(WITH-OPEN-STREAM (FILE (OPEN "foo")) (DO-SOMETHING-WITH FILE))

06paTI/ITe BHVMaHWE, YTO HWN MACROEXPAND HW MACROEXPAND-1 PACWMPAIOT KOA LiSp HA BCEX YPOBHSAX.
OHM TONbKO pacwmpsaoT MaKpoC BEPXHEro ypoBHS. L1151 MakpOaKCNOHNPOBAHNS MNOMHOW POPMbI

Ha BCEX YPOBHSX A5 9TOr0 HYXeH X040K Koda . 9TO CPeACcTBO He NPelyCMOTPEHO CTaHaapTOM
Common Lisp.

Backquote - co3paHue WwabnoHoB Kopa Asi MaKpoCcoB

Kon Bo3BpaTa MakpocoB. [lockonbky Kopn B Lisp COCTOMT M3 CNNCKOB, AN1S €ro CO34aHMS MOXHO
1Cnonb30BaTb 0OblYHbIE OYHKLIMW YNPABAEHUS CMINCKOM.

;7 A pointless macro
(defmacro echo (form)
(list 'progn
(list 'format t "Form: ~a~%" (list 'quote form))
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form))

OT0 4acTo OYEeHb TPYOHO YnTaTb, 0COOEHHO B bonee ONUHHBIX Makpocax. Makpoc YTeHns
Backguote no3sonsieT nucaTth WabnoHbl C Kaebi4Ykamy , KOTOPbIE 3aN0NHSATCS BbIOOPOYHOM
OLIEHKOW 31EMEHTOB.

(defmacro echo (form)
" (progn
(format t "Form: ~a~%" ', form)
, form))

(macroexpand ' (echo (+ 3 4)))
;=> (PROGN (FORMAT T "Form: ~a~%" '(+ 3 4)) (+ 3 4))

STa Bepcus BbIFNSANT NOYTU Kak 00blYHbI KO4. 3ansiTble UCNONb3YTCA A5 OLEHKU ForM | BCE
ocTa/lbHOe Bo3BpalaeTcs kak ectb. Obpatnte BHMMaHUE, YTO B ', form OOANHAPHON KaBbI4KM
Haxo4uTCs 3a 3anaToi, No3TOMy OHa OyaeT BO3BpaLleHa.

Mo>XHO TakXe UCnonb3oBaTtb ,e¢ ANS cpawmneaHms cnmucka B no3mumn.

(defmacro echo (&rest forms)

" (progn
,@(loop for form in forms collect ° (format t "Form: ~a~%" ,form))
,@forms))
(macroexpand ' (echo (+ 3 4)
(print "foo")
(random 10)))
;=> (PROGN

8 (FORMAT T "Form: ~a~%" (+ 3 4))

; (FORMAT T "Form: ~a~%" (PRINT "foo"))
; (FORMAT T "Form: ~a~%" (RANDOM 10))

i (+ 3 4)

; (PRINT "foo")

g (RANDOM 10))

Backquote MOXHO UCnonb30BaThb 1 BHE MAKPOCOB.

YHuUKanbHblie CUMBOJbI ONs npeporTepaw,eHns KOH(*)HVIKTOB MMEeH B MaKpocax

PacwupeHune makpoca 4acto TpebyeT NCnonb30oBaHMs CUMBONIOB, KOTOPbIE He Bbinv NnepenaHbl B
KayecTBe apryMeHTOB Nonb3oBaTeneM (HanpuMep, MeHa nokasnbHbIX nepemMeHHbIX). HyXHo
ybennTbCs, YTO Takue CUMBOJbl HE MOTYT KOH(P/IMKTOBATb C CUMBOJIOM, KOTOPbIV MOMb30BaTe b
NCMoNb3yeT B OKPY>XaloLWeM KOAe.

cuMBoOa.
Mnoxon

PaccMoTpuM Makpoc Huxe. OH genaet potives -loop, KOTOPbI TakXe cobupaeT pesynbTaTt Tena
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B CMMCOK, KOTOPbI/ BO3BPALLAETCS B KOHLLE.

(defmacro dotimes+collect ((var count) &body body)
“(let ((result (list)))
(dotimes (,var ,count (nreverse result))

(push (progn ,@body) result))))

(dotimes+collect (i 5)

)

(format t "~a~%" 1)
* 1 1))

(
0
1
H
3
4
;=> (01 4 9 16)

KaxeTtcs, 4to 310 pa60TaeT B 3TOM Cny4ae, HO eCnn y nonb3oBaTens npon3owno nepemMeHHoe
NMSA RESULT , KOTOPOE OHW NCNONb3YIOT B TeNe, pe3ynbTaTbl, BEPOATHO, HE 6YJJ,YT TEM, 4TO
oXumpaeT nonb3oBaTteslb. PaCCMOTpI/IM 3Ty NONbITKY HAaNUcaTb (PYHKLUMIO, KOTOpas co6V|paeT
CNMCcoK CyMM BCEX UeblX YNcCen oo .

(defun sums—-upto (n)
(let ((result 0))
(dotimes+collect (i n)
(incf result 1i))))

(sums—upto 10) ;=> Error!

XopoLuo

Y106bl pewnTb 3Ty NPobNemy, Mbl LONXHbI UCMO/b30BATh GENsYM AN1S1 CO3AAHUS YHUKANTbHOIO
WUMEHWN ANS RESULT -MEPEMEHHOr0 B MaKpOnoACTaHOBKAX.

(defmacro dotimes+collect ((var count) &body body)
(let ((result-symbol (gensym "RESULT")))
(let ((,result-symbol (list)))
(dotimes (,var ,count (nreverse ,result-symbol))
(push (progn ,@body) ,result-symbol)))))

(sums—-upto 10) ;=> (0 1 3 6 10 15 21 28 36 45)

TODO: Kak caenaTtb CUMBOJbl U3 CTPOK

TODO: ycTpaHeHue npobnem ¢ CMMBO/IaMM B pa3HbIX NakeTax
ecnu-let, korpa-let, -let-Mmakpochbl

ST Makpockl 00 beaMHAT NOTOK YNPaBEHUs N CBA3bIBAHNE. OTO YNyYWEHNEe N0 CPABHEHMIO C
aHaopPUYECKNUMM aHAOPUYECKUMM MAKpPOCaMmn, MOTOMY YTO OHU MO3BONSOT pa3paboTynky
nepenasatb CMbIC/T MOCPELACTBOM UMEHOBAHUS. [109TOMY MX NCMOb30BaHME PEKOMEHAYETCS NO
CpaBHEHMIO C aHapopuyeckuMm aHanoramu.
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(if-let (user (get-user user-id))
(show-dashboard user)
(redirect 'login-page))

FOO-LET CBAI3bIBAIOT OLHY USIM HECKO/bKO NMEPEMEHHbIX, @ 3aTEM UCMOMb3YIOT 3TN NEPEMEHHbIE B
KayecTBe TECTOBOW POpPMbl N1 COOTBETCTBYHOWEro YCNOBHOMO ( 1F , wHEN ). MHOXECTBEHHbIE
nepeMeHHble 06 beanHATCS C anp . BoibpaHHas BETBb BbINONHSAETCSA C OEWACTBYIOWMMI CBS3SAMMU.
MpocTas peannsaums NepeMeHHON 1r-1LeT OAHON NePEMEHHON MOXET BbIrSAAETb MPUMEPHO Tak:

(defmacro if-let ((var test—-form) then-form &optional else-form)
“(let ((,var ,test-form))
(if ,var ,then-form ,else-form)))

(macroexpand '(if-let (a (getf '(:a 10 :b 20 :c 30) :a))
(format t "A: ~a~%" a)
(format t "Not found.~%")))

; (LET ((A (GETF '(:A 10 :B 20 :C 30) :A)))

; (IF A

; (FORMAT T "A: ~a~%" A)

g (FORMAT T "Not found.~%")))

Bepcvm, nognoepXxunearwwasa HeCKOJNIbKO NepeMeHHbIX, OCTYyrMHa B bubnnoteke AJ'IeKCaH,D,pVIVI .

Ncnonb3oBaHMe MakpocoB AJisi onpeneneHns CTPYKTyp AaHHbIX

ObLwee UCNonb30BaHNE MaKPOCOB 3aKN0HAETCS B CO3A4aHUN WabnoHOB AN CTPYKTYP AaHHbIX,
KOTOpble MOAYMHSIOTCS 0OWMUM NpaBuiam, HO MOryT coepXaTb pasHblie nons. 3anucbias
MaKpoC, Bbl MOXETE Pas3pelmnTb AeTanbHOe KOH(PUIYPUPOBaHNE CTPYKTYpbl AaHHbIX 6e3
HeobX04MMOCTMN MOBTOPSThb WABMNOHHbIA KO U HE UCMONb30BaTb MEHEE 3P PEKTUBHYIO
CTPYKTYpY (Hanpumep, xew) B Namsiti, 4Tobbl yNpoCTUTb NPOrpamMMnpoBaHme.

Hanpumep, NnpeanonoXum, 4To Mbl XOTUM ONPELENNTb HECKONbKO KNacCoB, KOTOPbIE UMEIOT Psf
pasHblX CBOWCTB, KaXAbliA N3 KOTOPbLIX UMeEeT reTTep u cettep. Kpome Toro, Ans HEKOTOPbIX (HO
He BCeX) 9TMX CBOMCTB Mbl XOTUM, 4TOObI Setter Bbi3biBan METOL HA 0O bEKTE, YBELOMISIOWEM €ro
O TOM, 4YTO CBONCTBO ObINo M3MeHeHO. XoTa Common LISP yxe nmeeT cokpaleHve ans
HanmcaHusi reTTepoB M CETTEPOB, HaNMcaHne CTaHO4apPTHOro HacCTpanBaemMoro ceTTepa Takmm
o0bpas3om 06bI4HO TpebyeT aybnMpoBaHUs Koaa, KOTOPbIiA Bbi3blBAET METO YBEAOM/IEHNS B
KaXK[lOM CETEBOM YCTPOMCTBE, HTO MOXET ObiTb 60/bHO, eCnv UMeeTCst 6ONbLIOE KOMYECTBO
cBoicTB , OAHako, onpenensis Makpoc, 3T0 CTAHOBUTCS HAMHOMO MPOLLE:

(defmacro notifier (class slot)
"Defines a setf method in (class) for (slot) which calls the object's changed method."
" (defmethod (setf ,slot) (val (item ,class))
(setf (slot-value item ',slot) wval)
(changed item ',slot)))

(defmacro notifiers (class slots)
"Defines setf methods in (class) for all of (slots) which call the object's changed method."
* (progn
,@(loop for s in slots collecting ~ (notifier ,class ,s))))
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(defmacro defclass—notifier-slots (class nslots slots)
"Defines a class with (nslots) giving a list of slots created with notifiers, and (slots)
giving a list of slots created with regular accessors."
* (progn
(defclass ,class ()
( ,@(loop for s in nslots collecting " (,s :reader ,s))
,@(loop for s in slots collecting " (,s :accessor ,s))))
(notifiers ,class ,nslots)))

Tenepb Mbl MOXXEM HAMNncaTb (defclass-notifier-slots foo (bar baz qux) (waldo)) WU CPa3y
onpenenntb KNnacc foo C 00OblYHBIM C/TOTOM waldo (co3pmaHHbIM BTOPOM YacTblO Makpoca co
cneumuKkaumen (waldo :accessor waldo) ), M CNOTbl bar , baz U qux C CETTEPAMN, KOTOPbIE
BbI3blBAOT changed METOL (FAE reTTEP ONPEAENAETCS NEPBOM YaCTbO MAKPOCa (bar :reader bar)
N ceTTep C NOMOLbIO MaKpOCa BbI3blIBAEMOrO notifier ).

B LononHeHue K TOMy, 4TO Mbl MOXXEM BbICTPO ONpPeaeMTb HECKONbKO KNaccoB, KOTOpble BeOyT
cebst Takum 06pasoMm, ¢ 6ONbLIMM KONMYECTBOM CBONCTB 6€3 NOBTOPEHWS, Mbl MOy4aeM 0Obl4HOE
NpenMyLwecTBO NOBTOPHOIrO UCMONb30BaHNS KOAA: €C/M NO3XE Mbl PEWNM U3MEHUTbL CNocob
paboTbl METOLOB YBEAOM/IEHUS, Mbl MOXXEM NMPOCTO U3MEHUTbL MAKPOC, 1 CTPYKTYpa KaxXaoro
Knacca, UCMOoMb3YyIoLWero ero, MU3aMeHNTCS.

[MpounTante Mmakpoc oHnamH: https://riptutorial.com/ru/common-lisp/topic/1257/makpoc
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rnasa 15: HacTpouka

Examples

JdononHutenbHble BO3MOXHOCTU ans Read-Eval-Print-Loop (REPL) B
TepMuUHane

CLISP nmeeT nHterpaunto ¢ GNU Readline.

JlononHnTenbHble yny4yweHnsa gna opyrux peanusauum cMm. B paspene: Kak Hactpoutb SBCL
REPL .

dannbl HULUMaANU3auun

BonbWMHCTBO pacnpocTpaHeHHbIX peannaauunii Lisp nonbitTaoTcs 3arpy3ntb ghain
HUUMann3aumm Npun 3anycke:

ABCL $HOME/ .abclrc

Allegro CL $HOME/.clinit.cl

ECL $SHOME/ .eclrc

noxatue SHOME/ .clasprc

CLISP SHOME/ .clisprc.lisp

Clozure CL home:ccl-init.lisp WM home:ccl-init.fasl UJIN

home:.ccl-init.lisp

CMUCL $HOME/ .cmucl-init.lisp

LispWorks $HOME/ . lispworks

MKCL $HOME/ .mkclrc

SBCL $HOME/ . sbclrc $SBCI,_HOME/sbclrc WU
/etc/sbclrc

SCL $HOME/.scl-init.lisp

MpyMepbl haoB UHMLMANNIALNN:
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Mpumep channa Init

LispWorks Library/1ib/7-0-0-0/config/a-dot-lispworks.lisp

HacTpouku ontumMmnsauum

Common LiSp nMeeT crnocob BNMATb Ha cTparernn koMnunnaumn. MimeeT cMmbich onpenenntb
BaWun npeanovYTnTesibHble 3HA4YeHns.

3Ha4veHus onTuMmnaaumm Haxooatcsa mex gy 0 (HecywecTBeHHbIMU) 1 3 (YPEe3BblHYAAHO BAXHbBIMN).
1 - HeWTpanbHOe 3HayYeHue.

MonesHo Bceraa nUcnonb3oBaTb 6e3onacHblit kog (6e30nacHOCTb = 3) C BK/IHOYEHHbIMM
NPOBepKaMu BPEMEHM BbIMNONHEHMSI.

ObpaTtnTe BHMMaHue, 4TO NHTepnpeTauunst 3Ha4eHnin SBNseTcs cneumduyHOi 4ns peannsaumm.
BonblWWHCTBO pacnpoCTpaHeHHbIX peanuaauuni Lisp MCnonb3ytoT HEKOTOPbIE 3HAYEHUS 3TUX
3HAYEeHUN.

nonesHasi
- nonesHoe 3HayeHue
HacTpomnka 06BbsACHeHue CTOMMOCTb
no yMonyaHuio
JOCTaBKM
compilation-— CKOpOCTb npoLecca 2 .
speed KOMAVASILAN
debug NerkocTb OoTnankKu 2 1vwmm0

npoBepK LWOOK B
carery poBepka ownbok Bo 3 5
BpeM4 BbIMNOJIHEHNA

Kak pasmep koaa, Tak u
space 2 2

BpeM4 BbINOJIHEHNA

CcK Tb 06 bEKTHOT
S OpOCTb 06BHEKTHOIO 5 3

Kooa

optimize 0b6baBNEeHne OnAa NCnonb30BaHUA C declaim , declare UM proclaim .

(optimize (compilation-speed 2)
(debug 2)
(safety 3)
(space 2)
(

speed 2))

O6paT|/|Te BHMMaHME, 4TO Bbl TAKXe MOXeETEe NPUMEHATb CneunanbHble HaCTpOI‘/'IKI/I onTnMm3auunn
K 4aCT4M KoOa B prHKLI,I/IVI C NOMOLWbIO MAKpoOCa LocALLY .
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rnasa 16: OCHOBHbIe NeTnun

CuHTakcuc

(do ({var | (var [init-form [step-form]])} *) (end-test-form result-form *) O6bsiBneHne * {tag |
statement} *)

(do * ({var | (var [init-form [step-form]])} *) (end-test-form result-form *) O6bsBneHne * {tag |
statement} *)

(o6 bsiBneHune dolist (var list-form [result-form]) * {tag | statement} *)
(dotimes (var count-form [result-form]) neknapauus * {tag | statement} *)

Examples

DOTIMES

dotimes - 9TO MAKpPOC ANS LeNoYUCNeHHOW ntepawumm no ogHon nepemeHHom ot 0 Huxe
HEeKOTOpOoro 3HavyeHus napametpa. OOnH 13 NPMMepPos:

CL-USER> (dotimes (i 5)
(print 1))

Sw N PO

NIL

ObpaTtnTe BHMMaHMe, Y4TO NIL - 3TO BO3BpAWAEMOe 3Ha4YeHme, Tak Kak Mbl camy He NpeaocTaBuIn
ero; nepeMeHHas HadnHaeTcs ¢ 0 1 No BCEMY LMKy CTaHOBUTCSA 3HaYeHuamm oT 0 oo N-1. MNMocne
uMKna nepemeHHas ctaHoBuTcs N:

CL-USER> (dotimes (i 5 1))
5

CL-USER> (defun O-to-n (n)
(let ((list ()))
(dotimes (i n (nreverse list))
(push i 1list))))
0-TO-N
CL-USER> (0-to-n 5)
(001 2 3 4)

DOLIST

dolist - 9TO dolist MAKpPOC, CO3AaHHbIA ONS NPOCTON dolist CMUCKOB. O4HUM U3 CaMbIX MPOCTbIX
NpUMEHeHNI 6b1no Bbi:
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CL-USER> (dolist (item '(a b c d))
(print item))

O Q w >

NIL ; returned value is NIL

ObpatnTe BHMMaHue, YTO NOCKONbKY Mbl HE NMPELOCTaBMN/IM BO3BPALLAEMOE 3HAYEHNE,
Bo3BpalwaeTcsa vt (@ A, B, C, D ne4yatarTCs Ha *standard-output* ).

dolist TAKXeE MOXET BO3BpallaTb 3HAYEHUA:

;7 This may not be the most readable summing function.
(defun sum—-list (list)
(let ((sum 0))
(dolist (var list sum)
(incf sum wvar))))

CL-USER> (sum—-list (list 2 3 4))
9

MNMpocTtasa neTnsa

Makpoc Lukna umeeT ase OOpMbl: «MPOCTYO» POPMY U «pacClUMpeHHY0» popmy. PaclumpeHHas

chopma paccmaTpuBaeTcsl B APYroM pasaene JOKyMeHTauMmn, HO NPOCTON UMK/ None3eH ans
O4YeHb MPOCTOro LUmMKNa.

MpocTas doopMa LMKNa NPUHMMaEeT HECKObKO CPOPM 1 NMOBTOPSET MX A0 TEX NOp, NOKa UMK/ He

OyneT 3aBepLUEH C MCNONb30BAHMEM BO3BpaTa UM Kakoro-nnbo Opyroro Bbixona (Hanpumep,
throw ).

(let ((x 0))
(loop
(print x)
(incf x)
(unless (< x 5)
(return))))

Sw N RO

NIL

MpounTtanTte OcHoBHbIE NEeTNM oHNarH: https://riptutorial.com/ru/common-lisp/topic/2053/
OCHOBHble-NeTNn
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Examples

0630p

Habop chyHKLMIN 0TOBpakeHns BLICOKOro ypoBHS AocTyneH B Common Lisp, 4To6bl NpUMEHNTb
JOYHKUMIO K 9IEMEHTaM OOHOM0 UMW HECKONbKUX CAUCKOB. OHM OTNNYAIOTCS TEM, KakK (PYHKLNS
MPUMEHSIETCS K CNUCKAM 1 Kak NnoslydaeTcsl KOHeYHbI pe3ynbTaTt. Cneaytowas tabnuua
CYMMUpPYET pasnnyuns 1 nokasblBaeT AN KaX oW U3 HUX 9KBUBANEHTHY0 oopMmy LOOP. f -
npyMeHsieMas PyHKUMS, KoTopas OONMXHa UMETb YUCNO apryMeHTOB, paBHOE KONNYECTBY
cnuckoB; «[MpuMeHsieTcs K MawmnHe» 03Ha4YaeT, 4TO OHO MPUMEHSETCS B CBOIO 04epelb K
9NeMeHTaM CrNnCKOB, «MPUMEHSETCS K cdr» 03Ha4aeT, YTO OHO NPUMEHSIETCS B CBOK 0Yepenb K
cnmckam, ux cdr, nx cddr n 1. 1 .; ctonbeu «Bo3BpawaeT» NokasbiBaeT, ABNSAeTCa nn
rnobanbHblii pe3ynbTaT NONYyYEHHBIM NYTEM NEPEYNCNIEHNS PE3YNbTATOB, 00 bEANHAS NX
(NO9TOMY OHW LONXHbI ObITb cnckamu!) Mam NPOCTO UCNONL3YTCA ANS NOOOYHBIX 9P EKTOB (K
B 9TOM Cly4yae BO3BpallaeTcs Nepsblil CNCOK).

NMpumeHnTenbHo y
pyHKLUA « P BosBpalaer SkBMBaneHTHoin LOOP
mapcar fl CMM1CcoK umkn ona x 1Bl ...onaxp8l
(map 1 asTomobunb ( 1= n=-n
i) pesynbTaTos cobupatb (fX 1 ... X))
(maplist fl 1 «opn CMNm1coK (umkn gnaxqHalq...onaxpHal
o ln) pe3ynbTaTos n cobupatb (fX 1 ... X))
mapcan fl KOHKaTeHauus MKNn onax 1Blq..0naxnp8l
(map 1 oeToMOBMIb (wiknonsxyBlg..An9XpBlq
- In) pesynbTaTos nconc (fX 1 ... X n))
(mapcon fl ¢ «opn KOHKaTeHauus (umkn gnaxqHalq...onaxp,Hal
o ln) pesynbTaToB nnconc (X 1 ... X))

(mapc fl 1 (umkn onaxqBly...An8x B,

1) aBTOMOOUb ni1 do (fx 1 ... X n ) HaKkoHey (return | 1
n
)
MKn ona x 1 Halq ... ona x , Hal
(mapl fl 1 ... | (mkn pnstx g Haly ... AnA X n
) Kopa ni ndo (fX 1 ... X n ) HakoHeL (return | 1
n

)
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O6paT|/|Te BHMMaHMe, 410 BO BCEX Cny4yasx CrNCKN MOTyT UMETb Pa3HYIO ONINHY, N NPpUNoXeHne
3aKaH4MBaeTCA npu 3aBeplieHnn KpaT‘-IaVILIJeFO crincka.

JocTynHa ewe ogHa napa yHKUMiA KapTbl: «-p , KOTOPasi MOXeT ObITb NMPUMEHeHa K
nocnenoBaTtenbHOCTSAM (CTPOKMW, BEKTOPbI, CMINCKM), @aHANOMMYHbIE mapcar , U KOTOPBIE MOTYT
BO3BpalLaTth 060 TN NOCNEen0oBATENBbHOCTM, yKa3aHHbIA Kak NepBbIf apryMeHT, U map into ,
aHaNOTrNYHBIN map , HO 9TO PA3PYWNTENBHO U3MEHSET CBOV NEPBbIV apryMeHT
nocnenoBaTenbHOCTH, YTOObl COXPaHNUTb Pe3yNbTaTbl MPUMEHEHUS OYHKLIMN.

Mpumepbl MAPCAR

MAPCAR sBnsetcs Hanbonee 4acto UCNoNb3yeEMON PYHKLUMNEN CEMBU:

CL-USER> (mapcar #'1l+ '(1 2 3))

(2 3 4)

CL-USER> (mapcar #'cons '(1 2 3) '(a b c))

((L . A) (2 . B) (3 . 0C))

CL-USER> (mapcar (lambda (x y z) (+ (* x y) z))

'(1 2 3)
'(10 20 30)
' (100 200 300))
(110 240 390)
CL-USER> (let ((list '"(a b c de f g h i))) ; randomize this list

(mapcar #'cdr
(sort (mapcar (lambda (x)
(cons (random 100) x))
list)
#'<=
:key #'car)))
(IDAGBEHECF)

mapcar UCMONb30BAHNE mapcar 3AK/IOYAETCH B TPAHCMOHMPOBAHUM MaTpULbl, NPeaCcTaBeHHOW B
Bnae crnmcka CrnmckosB.

CL-USER> (defun transpose (list-of-lists)

(apply #'mapcar #'list list-of-lists))
ROTATE
CL-USER> (transpose '((a b c) (de f) (g h 1i)))
((A DG) (BEH) (CF I))

;o At ———+ fo—— =+
i | A B | C| | A | D | G|
;o At ———+ fo—— =+
i I DI E | F | becomes | B | E | H |
;o At ———+ fo—— =+
i I G I H | I| ' Cc 1 F | I
;o At ———+ fo—— =+

Jna nosicHeHns cM. ITOT OTBET .

Mpumepbl MAPLIST
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CL-USER> (maplist (lambda (list) (cons 0 list)) '(1 2 3 4))
((001 2 3 4) (02 3 4) (03 4) (0 4))
CL-USER> (maplist #'append
'‘abcd-)
'(1 2 3))
(A BCD-123) (BCD-23) (CD - 3))

Mpumepbl MAPCAN n MAPCON
MAPCAN:

CL-USER> (mapcan #'reverse '((1 2 3) (a b c) (100 200 300)))
(321 CBA 300 200 100)
CL-USER> (defun from-to (min max)
(loop for i from min to max collect 1))
FROM-TO
CL-USER> (from-to 1 5)
(1L 2 3 405)
CL-USER> (mapcan #'from-to '(1 2 3) '(5 5 5))
(L2 3452 34534Y5)

OpnHum 13 BnooB ncnonb3osaHns MAPCAN siBnsieTcst co3gaHune cnmcka pesynbtatos 6e3
3Ha4veHuin NIL:

CL-USER> (let ((11 ' (10 20 40)))
(mapcan (lambda (x)
(1f (member x 11)
(list x)
nil))
'(2 4 6 810 12 14 16 18 20

18 16 14 12 10 8 6 4 2)))

(10 20 10)

MAPCON:

CL-USER> (mapcon #'copy-list '(1 2 3))

(L 2 32 3 3)

CL-USER> (mapcon (lambda (11 12) (list (length 11) (length 12))) '(a b c d) '"(d e f))
(4 332 2 1)

Mpumepbl MAPC u MAPL
MAPC:

CL-USER> (mapc (lambda (x) (print (* x x))) '(1 2 3 4))

1
4
9
16
(1 2 3 4)
CL-USER> (let ((sum 0))
(mapc (lambda (x y) (incf sum (* x y)))
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(1 2 3)
' (100 200 300))
sum)
1400 ; => (1 x 100) + (2 x 200) + (3 x 300)

MAPL:

CL-USER> (mapl (lambda (list) (print (reduce #'+ list))) '(1 2 3 4 5))

15
14
12
9
5
(1 2 3 4°5)

MpounTaiite OTobpaxxeHne PyHKLUNIA N0 cnMckam oHNaiH: https://riptutorial.com/ru/common-
lisp/topic/6064/0T06paxeHmne-pyHKLUA-NO-CrncKam
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rnasa 18: nocnenoBateNibHOCTb - KakK
pa3butb nocnenoBaTesibHOCTb

CuHTakcuc

1. split regex target-string & end start end limit with-registers-p omit-unmatched-p sharedp =>
list

2. lispworks: nocnenosaTtefnbHOCTb pasaenurenen-pasgenutenein ¢ pa3aennTenbHom
nocnefoBaTeNbHOCTbIO U KJTHOY-KH0Y OKOHYaHNS KntoYa Ansa KoanecueHunn-pasaenmrtenem
=> MocnenoBaTenbHOCTU

3. nocnenoBaTtenbHOCTb pa3rpaHNYeHns NocnenoBaTenbHOCTU U KOHEL, 3anycka K4a 13
KoHUa cnucka remove-empty-subseqgs test test-not key => cnucok
nognocnenosaTtenbHOCTEN

Examples

Pa3snenntb CTPOKM C UCNOJ/Ib30BAHUEM PErynsipHbiX BbipaXeHUn

Bubnuoteka CL-PPCRE npepocTaBnset oyHKUMNIO split KOTOpPAs NO3BONSAET HaM pa3fnenntb
CTPOKM B MOACTPOKAX, KOTOPblE COOTBETCTBYIOT PErYNSPHOMY BblpaXXeHuto, oTbpacbiBas 4acTu
CTPOKW, KOTOpPbIE 3TOr0 He OenatoT.

(cl-ppcre:split "\\." "127.0.0.1")
;,. :> ("127" "O" "O" "1")

SPLIT-SEQUENCE B LIspWorks

MNpocToe pasneneHune cTpokun IP-HoMepa.

> (lispworks:split-sequence "." "127.0.0.1")
(ll127ll IIOII IIOII lllll)

lMpocToe pasneneHne URL-agpeca:

> (lispworks:split-sequence ".:/" "http://127.0.0.1/foo/bar.html"
:coalesce—-separators t)
("http" "127" "O" "O" "l" "fOO" "bar" "html")

Ncnonb3oBaHne 6ubnuotekm split-sequence

Bubnnoteka split-sequence npenoctaBnseT PYHKUMIO split-sequence , KOTOPASA NO3BONAET
pasnennTtb Ha 8N1eMeHTbl NocnenoBaTe/ibHOCTA
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(split-sequence:split-sequence #\Space "John Doe II")
;,. => ("John" "Doe" "II")

MpounTaiTe nocnenoBaTeNbHOCTb - Kak pa3buTb NocnenoBaTeNbHOCTb OHJANH:
https://riptutorial.com/ru/common-lisp/topic/1454/nocnenoBaTenbHOCTb---Kak-pa3buTb-
nocnenosaTefibHOCTb
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ﬁsa 19: NMpoTtokon Meta-Object CLOS

Examples

NMonyuntb nMeHa cNOTOB KNacca

JlonycTtnm, y Hac ectb Knacc, Kak

(defclass person ()
(name email age))

Y106bl NONYYNTb UMEHA CNOTOB KNacca, Mbl UICNOMb3yeM PYHKLUMOHASbHBIE KNACChl-CNOThbl. TO
MOXHO HaWTK B nakeTe ¢ 6onee y3kum WBabpoii, NpeocTaBnsgeMoM cMcTeMoin bonee 6nM3Koro
weabpa. YTobbl 3arpy3nTb €ro, Mbl UICNOMb3YEM UCNONb3yeEMOE U3obpaxeHue lisp (qi:quickload
:closer-mop) . Mbl TakXXe IONXHbl y6eanTbCs, YTO KNacc 3aBeplleH 00 Bbi30Ba CNOTOB Kfacca.

(let ((class (find-class 'person)))
(c2mop:ensure-finalized class)
(c2mop:class-slots class))

KOTOpbI BO3BpALLAET CNNCOK aghQheKTBHbLIX OO bEKTOB OMpeses1eHNs C/10TOB :

(#<SB-MOP : STANDARD-EFFECTIVE-SLOT-DEFINITION S/TRANSFORMATIONS: :NAME>
#<SB-MOP : STANDARD-EFFECTIVE-SLOT-DEFINITION S/TRANSFORMATIONS: :EMAIL>
#<SB-MOP : STANDARD-EFFECTIVE-SLOT-DEFINITION S/TRANSFORMATIONS: :AGE>)

O6HoBNEHMe cnoTa NpU N3MEHEHUU Opyroro cnorta

CLOS MOP npegnocTtasnseT knacc ucrnonb3osaHms cnota hook-value, KOTopbI Bbi3blBAETCS NPU
LOCTyNe K CNOTY, YTEHUN NN N3MEHEHMI. NOCKONbKY Mbl TONIbKO 3a60TUMCS O MOANMPUKALIMSAX,
B 3TOM Cny4ae Mbl ornpenensdem Meton ONs (setf slot-value-using-class) .

(defclass document ()
((id :reader id :documentation "A hash computed with the contents of every other slot")
(title :initarg :title :accessor title)
(body :initarg :body :accessor body)))

(defmethod (setf c2mop:slot-value-using-class) :after
(new class (object document) (slot c2mop:standard-effective-slot-definition))
;7 To avoid this method triggering a call to itself, we check that the slot
;; the modification occurred in is not the slot we are updating.
(unless (eq (slot-definition-name slot) 'id)
(setf (slot-value object 'id) (hash-slots object))))

O6paTtnTe BHUMAHMWE, 4TO, MNOCKOJ/bKY B 9K3EMMNSPE CO30AHUE slot-value HE Bbl3bIBAETCS,
MoxeT noTpeboBaTbCs AyONMPOBaTb KOA B initialize-instance :after Method
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(defmethod initialize-instance :after ((obj document) &key)
(setf (slot-value obj 'id)
(hash-slots obj)))

MpounTtante NMpoTokon Meta-Object CLOS oHnariH: https://riptutorial.com/ru/common-
lisp/topic/2901/npoTokon-meta-object-clos
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Esa 20: Pabora c SLIME

Examples

MoHTaXx

Ny4ywe Bcero ncnonb3osatb nocnegHnin SLIME n3 penosutopus Emacs MELPA: nakeTbl MOTyT
6blTb HEMHOIO HECTabWNbHBIMK, HO Bbl MOMyYaeTe NocnenHme PyHKUNN.

NMopTanbHble U MynbTUNNaTtgpopmeHHble Emacs, Slime, Quicklisp, SBCL u Git

Bbl MOXeTe 3arpy3anTb NOpTaTUBHYIO U MHOronnatgopMeHHy0 Bepcnio Emacs25, yxe
HacTpoeHHyto ¢ nomoubio Slime, SBCL, Quicklisp u Git: Portacle . 970 6bICTPbIV U NPOCTOM
cnocob pobuTbes yenexa. Ecnm Bbl XoTUTE y3HaTb, Kak YCTAHOBUTb BCE CAMOCTOSATENBHO,
yntanTe panbue.

PyyHas yctaHOBKa

B daine nHnumnanmsaumm GNU Emacs (> = 24.5) ( ~/.emacs UIN ~/.emacs.d/init.el ) 4ODABbTE
cnegnyiwoulee:

;; Use Emacs package system

(require 'package)

;7 Add MELPA repository

(add-to-1list 'package-archives

'("melpa" . "http://melpa.milkbox.net/packages/") t)

;7 Reload package list

(package-initialize)

(unless package—archive-contents
(package-refresh—-contents))

;7 List of packages to install:

(setg package-list

' (magit ; git interface (OPTIONAL)
auto-complete ; auto complete (RECOMMENDED)
auto—complete—pcmp ; programmable completion
idle-highlight-mode ; highlight words in programming buffer (OPTIONAL)
rainbow-delimiters ; highlight parenthesis (OPTIONAL)
ac-slime ; auto-complete for SLIME
slime ; SLIME itself
eval-sexp-fu ; Highlight evaluated form (OPTIONAL)
smartparens ; Help with many parentheses (OPTIONAL)

))

;7 Install if are not installed
(dolist (package package-list)
(unless (package—-installed-p package)
(package-install package)))

;; Parenthesis - OPTIONAL but recommended
(show—-paren-mode t)
(require 'smartparens-config)
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(sp—use-paredit-bindings)

(sp—pair "(" ")" :wrap "M-(")

(define-key smartparens-mode-map (kbd "C-<right>") 'sp-forward-slurp-sexp)
(define-key smartparens-mode-map (kbd "C-<left>") 'sp-backward-slurp-sexp)
(define-key smartparens-mode-map (kbd "C-S-<right>") 'sp-forward-barf-sexp)
(define-key smartparens-mode-map (kbd "C-S-<left>") 'sp-backward-barf-sexp)
define-key smartparens-mode-map (kbd "C-)" 'sp-forward-slurp-sexp)
define-key smartparens-mode-map (kbd "C- (" 'sp-backward-slurp—-sexp)

define-key smartparens-mode-map (kbd "C-}" 'sp-forward-barf-sexp)

define-key smartparens-mode-map (kbd "C—-{" 'sp-backward-barf-sexp)
(Sp—pal]’: n (ll ll) n :W]’Sap IIM_ (ll)
(Sp_palr n [ll ll] n :W]’Sap IIM_[II)
(Sp_palr ll{ll ll}ll :W]’Sap IIM_{II)

;; MAIN Slime setup
;7 Choose lisp implementation:
;; The first option uses roswell with default sbcl
;; the second option - uses ccl directly
(setqg slime-lisp-implementations
'((roswell ("ros" "-L" "sbcl-bin" "run"))
(ccl ("cclo4d"™
"-K" "utf-8"))))
;; Other settings...

SLIME cam no cebe B nopsake, HO OH Nnyywe paboTaeT ¢ MeHenxepom naketos Quicklisp .
Y1066l ycTaHOBUTL Quicklisp, cnenyiite HCTPyKUMSAM Ha Beb-caiiTe (ecnu Bbl UCNONb3yeTe
roswell , cnenynte nHcTpykumam roswell). Nocne yctaHoBkY B BawweM lisp-Bbi30Be:

(gl:quickload :quicklisp-slime-helper)

n nobaBbTe cnenyowme CTpPoOkM B doainn nHnumanmsauum Emacs:

;; Find where quicklisp is installed to
;; Add your own location if quicklisp is installed somewhere else
(defvar quicklisp-directories
'("~/.roswell/lisp/quicklisp/" ;; default roswell location for quicklisp
"~/quicklisp/") ;; default quicklisp location
"Possible locations of QUICKLISP")

;; Load slime-helper
(let ((continue-p t)
(dirs quicklisp-directories))
(while continue-p
(cond ((null dirs) (message "Cannot find slime-helper.el"))

((file-directory-p (expand-file-name (car dirs)))
(message "Loading slime-helper.el from %s" (car dirs))
(load (expand-file-name "slime-helper.el" (car dirs)))
(setg continue-p nil))
(t (setqg dirs (cdr dirs))))))

;; Autocomplete in SLIME
(require 'slime-autoloads)

(slime-setup '(slime-fancy))

;7 (require 'ac-slime)
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(add-hook 'slime-mode-hook 'set-up-slime-ac)
(add-hook 'slime-repl-mode-hook 'set-up-slime-ac)
(eval-after-load "auto-complete"

'(add-to-1list 'ac-modes 'slime-repl-mode))

(eval-after—-load "auto-complete"
'(add-to-list 'ac-modes 'slime-repl-mode))

;; Hooks

(add-hook 'lisp-mode-hook (lambda ()
(rainbow-delimiters-mode t)
(smartparens—-strict-mode t)
(idle-highlight-mode t)
(auto—-complete-mode)))

(add-hook 'slime-mode—-hook (lambda ()
(set-up-slime-ac)
(auto-complete—-mode)))

(add-hook 'slime-repl-mode-hook (lambda ()
(rainbow-delimiters-mode t)
(smartparens—-strict-mode t)
(set-up-slime-ac)
(auto—-complete-mode)))

Mocne nepes3arpy3ku GNU Emacs yctaHOBUT U HaCTpoOuUT BCe HeobxoaMMble NakeTbl.

3anyck v 3aBeplueHue SLIME, cneuuanbHbiX (3ansaTbix) KoMaHg REPL

B Emacs vx s1ime 3aMyCTUT CNN3b C peanunsaumenn Common Lisp no ymonyaHuto (nepsas). Ecnu
NMEeeTCs HECKOJIbKO peannsaunin (4epes NepeMeHHbIe slime-1lisp-implementations ), K APYrUM
peann3aumnsm MOXHO NONy4YMTb OOCTYN YEepes v-- ux slime , KOTOPbIE OyAyT Npegnaratb BbIOOP
LOCTYMHbIX peanusaumnin B MuHu-bydepe.

Mx slime OTKPOET Oydpep REPL, KOoTOpbI OyaeT BbiIrnsaeTb cneayowmm 06pasom:

; SLIME 2016-04-19
CL-USER>

Bydep SLIME REPL npuHuMaeT HECKONbKO cneumanbHbiXx KoMaHa. Bce oHM HaumHarotesa ¢, .
OnvH pas , Habpas, cnMCoK NapamMeTpoB ByaeT nokasaH B MUHU-6ydbepe. OHM BKOYAIOT:

* ,quit

® ,restart-inferior-lisp

e ,pwd - NeYaTaeT TeKYLY ONPEKTOPUIO, OTKyaa paboTaeT Lisp

* ,cd - UBMEHUT TEKYLWNA KaTanor

NUcnonb3oBaHue REPL

CL-USER> (+ 2 3)
5

CL-USER> (sin 1.5)
0.997495
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CL-USER> (mapcar (lambda (x) (+ x 2)) '"(1 2 3))
(3 4 °5)

PeaynbTar, KOTOpPbLIN NeyaTaeTcs NOCNe OLUEHKM, SBNSETCS HE TONbKO CTPOKOW: HaA 06 bEeKTOM
Lisp HaxoomMTCs NOMHbIA 06 bEKT, KOTOPbIA MOXHO NPOBEPUTD, WENKHYB NPaBOW KHOMKON MbIWK 1
BblbpaB «OcMoTp».

Tak>xe BO3MOXEH MHOrOCTPOYHbIA BXOA: UCNONMb3YNTe cj ANS BBOAA HOBOW CTPOKM. Enter -key
npuBeaeT K OLEHKE BBEEHHON OOpPMbI 1, ecnin chopma He ByneT 3aBeplieHa, BEPOSTHO,
BbI30BET OLWMOKY:

CL-USER> (mapcar (lambda (x vy)
(declare (ignore y))
(* x 2))
'(1 2 3)

(2 4 6)

Epaﬁon(a oLunb60K

Ecnu oueHka Bbi3biBaeT ownbky:

CL-USER> (/ 3 0)

MosiBnutcs Bydpep oTnagymka co cnenyowmm coagepxumolm (B SBSL lisp):

arithmetic error DIVISION-BY-ZERO signalled
Operation was /, operands (3 0).
[Condition of type DIVISION-BY-ZERO]

Restarts:
0: [RETRY] Retry SLIME REPL evaluation request.
1: [*ABORT] Return to SLIME's top level.
2: [ABORT] abort thread (#<THREAD "repl-thread" RUNNING {1004FA8033}>)

Backtrace:
0: (SB-KERNEL: :INTEGER-/-INTEGER 3 0)
1: (/ 3 0)
2: (SB-INT:SIMPLE-EVAL-IN-LEXENV (/ 3 0) #<NULL-LEXENV>)
3: (EVAL (/ 3 0))
4: (SWANK::EVAL-REGION "(/ 3 0) ..)

5: ((LAMBDA NIL :IN SWANK-REPL::REPL-EVAL))
-—— more -—--

lMNepeMelieHne Kypcopa BHU3 MPOLWNO --- more —-- MPMBEAET K AaSIbHENIEMY PaCLIMPEHMIO
backtrace.

B kax o cTpoke 06paTHOM NUHUN HAXMUTE Enter YTOOBI 0TOOPA3NTL BONblE MHGOpPMaUNn 0
KOHKPETHOM BbI30BE (ECNN UMEETCSH).
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HaxaTtue enter B CTPOKE Nepesanycka NnpusefeT K Bbi30BY onpeaeneHHoro nepesanycka. B
KayecTBe anbTepHaTUBbI, Mepe3anyck MOXeT OblTb BbiOpaH C MOMOLLbIO HOMEpa o, 1 UAn 2 (
Ha>XXMUTe COOTBETCTBYIOLLYIO Knaeuwy B ntobom mecte Bydhepa). Nepesanyck No ymMonyaHuio
OTMEYeH 3BE3[01 1 MOXET OblTb BbI3BaH HAXATUEM KNABUWN g (AN «quit»). Haxartme q 3akpoeT
oTnanyumk n nokaxet cnenyouwee B REPL

; Evaluation aborted on #<DIVISION-BY-ZERO {10064CCE43}>.
CL-USER>

HakoHeu, [OBONbHO peako, HO Lisp MOXET CTONKHYTbCS C OWNOKOM, KOTOPYO HENb3s
obpaboTaTtb 0TNafYMKOM Lisp, 1 B 9TOM Cnyyae OH NepeinneT B HA3KOYPOBHEBBIV OTNAnUYMK Un
3aKOHYNT HEHOPMasbHO. YT00Obl yBUAETb NPUYMHY TAKOro poja OWnboK, *inferior-1isp* Oydpep

*inferior-lisp* .
HacTtponka cepBepa SWANK 4yepe3 TyHHenb SSH.

1. YctaHoBUuTe 0buyto peanmaauuio Lisp Ha cepeepe. (Hanpumep, sbcl , clisp U T. 1)
2. YCTAHOBUTE cuicklisp HA CEPBEPE.

3. 3arpyantb SWANK ¢ NOMOWbI (gl:quickload :swank)

4. 3anyctnte cepBep C NOMOLWbBIO (swank:create-server) . [I0PT MO YMONYAHWUIO - 4005 .
5.

[Ha Bawem nokanbHoM komnbtoTepe] Cospante TyHHeNb SSH C NOMOLWbIO ssh -
L4005:127.0.0.1:4005 [remote machine]

6. MoaknounTech K paboTatolwemy yaaneHHoMy cepBepy swank € Mx slime-connect . XOCT
HONXEH OblTb 127.0.0.1 W MOPT 4005 .

MpounTaiite PaboTa ¢ SLIME oHnaiiH: https://riptutorial.com/ru/common-lisp/topic/4097/paboTa-c-
slime

https://riptutorial.com/ru/home 82


https://www.quicklisp.org/beta/#installation
https://riptutorial.com/ru/common-lisp/topic/4097/%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-%D1%81-slime
https://riptutorial.com/ru/common-lisp/topic/4097/%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-%D1%81-slime
https://riptutorial.com/ru/common-lisp/topic/4097/%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0-%D1%81-slime

rnasa 21: Pabota ¢ 6a3amMmu gaHHbIX

Examples

NMpocTtoe ncnonb3oBaHue PostgreSQL ¢ Postmodern

Postmodern - 3170 6ubnnoTteka Ansg B3anMoaencTBMS PeNIUNOHHOM 6a3bl AaHHbIX PostgreSQL .
OH npennaraet HECKONbKO YpoBHEN focTtyna K PostgreSQL, oT BbinonHeHns SQL-3anpocos,
NnpencTaBNEHHbIX B BUOE CTPOK UMK CMINCKOB, K 00 bEKTHO-PENSLLMOHHOMY COMOCTAaBNEHNIO.

Basza gaHHbIX, ucnonb3yemas B Cnenylowmx npumepax, MoxeT ObiTb co34aHa C NOMOLLbK 3TUX
onepartopos SQL:

create table employees
(empid integer not null primary key,
name text not null,
birthdate date not null,
skills text[] not null);
insert into employees (empid, name, birthdate, skills) values
(1, 'John Orange', '1991-07-26', '{C, Javal}'),
(2, 'Mary Red', '1989-04-14', '{C, Common Lisp, Hunchentoot}'),
(3, 'Ron Blue', '1974-01-17', '{JavaScript, Common Lisp}'),
(4, 'Lucy Green', '1968-02-02', '{Java, JavaScript}');

B nepBoM nprmMepe nokasaH pe3ynbTat NpoCcTOoro 3anpoca, BO3Bpallalowero OTHOLWEHWe:!

CL-USER> (gl:quickload "postmodern") ; load the system postmodern (nickname: pomo)
("postmodern")
CL-USER> (let ((parameters ' ("database" "dbuser" "dbpass" "localhost")))

(pomo:with-connection parameters
(pomo:query "select name, skills from employees")))
(("John Orange" #("C" "Java")) ; output manually edited!
("Mary Red" #("C" "Common Lisp" "Hunchentoot"))
("Ron Blue" # ("JavaScript" "Common Lisp"))

("Lucy Green" # ("Java" "JavaScript")))
4 ; the second value is the size of the result

ObpaTtnTe BHMMaHWe, 4TO pe3ybTaT MOXeT ObiTb BO3BpaLLeH Kak crnucok alists nnu plists,
nobasnsiowmii HeobsizaTebHbIe NapaMeTpbl :alists AN :plists K PYHKUUKN 3anpoca.

ANbTEpHATUBON query SBNSETCS doquery , YTOOBI Nepedbupatb pe3ynbTathl 3anpoca. Ero
napameTpamn ABNAKTCA query (&rest names) &body body , A€ UMEHA NMPUBA3aHbl K 3HA4YEHNAM B
CTPOKe Ha KaXaon ntepauunu:

CL-USER> (let ((parameters ' ("database" "dbuser" "dbpass" "localhost")))
(pomo:with—-connection parameters
(format t "The employees that knows Java are:~%")
(pomo:doquery "select empid, name from employees where skills @> '{Java}'" (i n)
(format t "~a (id = ~a)~%" n 1i))))
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The employees that knows Java are:
John Orange (id = 1)

Lucy Green (id = 4)

NIL

2

Korga 3anpoc TpebyeT napameTpoB, MOXHO MCMOMb30BaTh NOArOTOBNEHHbIE ONepaTopbl:

CL-USER> (let ((parameters ' ("database" "dbuser" "dbpass" "localhost")))
(pomo:with-connection parameters
(funcall
(pomo:prepare "select name, skills from employees where skills @> $1")
# ("Common Lisp")))) ; find employees with skills including Common Lisp

(("Mary Red" #("C" "Common Lisp" "Hunchentoot"))
("Ron Blue" # ("JavaScript" "Common Lisp")))
2

DYHKUMNS prepare MONYYAET 3ANPOC C 3anONHUTENAIMHU s1, s2 1 T. [1. /I Bo3BpawaeTt HOBYIO
doyHKUMIO, KOTOopas TpebyeT o4HOro napameTpa ONs KaXA0ro 3anoNHUTENS U BbINOSIHAET
3anpoc Npuv BbI30BE C NPaBu/bHbIM KONMYECTBOM apryMeHTOB.

B cnyyae 06HOBNEHWIA (DYHKUUS exec BO3BPALWAET KOMMYECTBO MBMEHEHHbBIX KOPTEXEN (ABa
onepatopa DDL 3akntoyeHbl B TpaH3aKLuio):

CL-USER> (let ((parameters ' ("database" "dbuser" "dbpass" "localhost")))
(pomo:with-connection parameters
(pomo:ensure-transaction
(values

(pomo:execute "alter table employees add column salary integer")

(pomo:execute "update employees set salary =
case when skills @> '{Common Lisp}"
then 100000 else 50000 end")))))

B nononHeHue k HanucaHno SQL-3anpocoB B BUAE CTPOK MOXHO UCMOJb30BaTb CMNCKU
KNOYEBbIX CNIOB, CUMBOJIOB Y KOHCTAHT C CUMHTAKCUCOM, HanoMmuHatowmm lisp (S-SQL):

CL-USER> (let ((parameters ' ("database" "dbuser" "dbpass" "localhost")))
(pomo:with-connection parameters
(pomo:query (:select 'name :from 'employees :where (:> 'salary 60000)))))
(("Mary Red") ("Ron Blue"))

2

MpounTaiite PaboTa c 6azamu oaHHbIX oHnaiH: https://riptutorial.com/ru/common-lisp/topic/4558/
paboTa-c-6azaMm-gaHHbIX
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rnaesa 22: PaBeHCTBO U gpyrue npegukarbl
CpaBHeHuUd

Examples

Pa3sHuua mexay EQ n EQL

1. 50 NPOBEPSIET, UMEIOT NN ABA 3HAYEHUS OAMH U TOT Xe aapec NamsiT: APYruMmn CrnoBamum,
OH NPOBEPSET, ABMAOTCS NN 3TN ABA 3HAYEHNS OAMHAKOBLIMU , UAEHTUHHBIN 0O BEKT.
Takmm 06pa3om, 3T0 MOXKHO CYMTaTh TECTOM MAEHTUUKALMM, N €r0 CNeLYET NPUMEHSTb
TO/IbKO K CTPYKTypaM: CONses, MaccmBaMm, CTPyKTypam, 06 bekTam, kak npaBunsio, 4Toobl
yBMAETb, AENCTBUTENbHO NN Bbl UMEETE AEN0 C TEM Xe 00 beKTOM, «AOCTUMLMM» Yepes
pasHble MyTW UK C MOMOLLbIO Pa3NNYHbIE MEPEMEHHDIE.

2. EoL MPOBEPSIET, ABNAIOTCS NN ABE CTPYKTYPbl OOHUM 1 TEM Xe 00 bEKTOM (HaNpuUMep, ko )
Win SBNAOTCH OANHAKOBLIMU HECTPYKTYPUPOBAHHbLIMU 3HAYEHUAMN (TO €CTb TEMU Xe
YMCNEHHBIMN 3HAYEHNSMUN ONS YUCEN OOHOMO M TOro Xe Tuna UM CUMBOJMbHbBIX 3HAYEHWN).
MockonbKy OH BKNHOYAET B CeOS onepaTop o K MOXET UCMONb30BATLCA TakXe Ans
HECTPYKTYPUPOBAHHbIX 3HAYEHWIA, ABNsieTcs Hanbonee BaXHbIM 1 Hanbonee 4acto
NCMNONb3YEeMbIM OMepaTopoM, U NMOYTU BCe NPUMUTUBHbIE CPYHKLMK, NS KOTOPbIX TpebyeTcs
CpaBHEHWEe paBEHCTBA, HANPUMEP, MEMBER , MCIO/IL3YHOT 10 YMO/THYaHUKO STOT 0reparop .

Takum 0bpa3om, Bcerna BepHO, Y4TO (o xy) Noapas3yMeBaeT (oL xy) , @ HA0OOPOT - He
BbINOTHSAETCA.

Heckonbko nprMepoB MOryT YCTPaHWUTb PasHuLy Mexay ABYMS onepaTopamu:

(eq 'a 'a)
T ;; => since two s—expressions (QUOTE A) are “internalized” as the same symbol by the reader.
(eqg (list 'a) (list 'a))
NIL ;; => here two lists are generated as different objects in memory
(let* ((11 (list 'a))
(12 11))

(eq 11 12))
T ;; => here there is only one list which is accessed through two different variables
(eqg 1 1)
?? ;; 1t depends on the implementation: it could be either T or NIL if integers are “boxed”
(eq #\a #\a)
?? ;; 1t depends on the implementation, like for numbers
(eq 2d0 2d0)
?? ;; => dependes on the implementation, but usually is NIL, since numbers in double

88 precision are treated as structures in many implementations
(let ((al 2d0)
(a2 2d0))
(eq al a2))
?? ;; => also in this case the results depends on the implementation
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MNMonpobyem Te Xe NpUMepbI C EoL :

(egl 'a 'a)

T ;; => equal because they are the same value, as for EQ
(egql (list 'a) (list 'a))
NIL ;; => different because they different objects in memory, as for EQ
(let* ((11 (list 'a))
(12 11))
(eql 11 12))

;; => as above

T
(
T ;; they are the same number, even if integers are “boxed”
(eql #\a #\a)
T ;; they are the same character
(egql 2d0 2d0)
T ;; => they are the same number, even if numbers in double precision are treated as
B 8 structures in many implementations
(let ((al 2d0)
(a2 2d0))
(eql al a2))
T ;; => as before
(egql 2 2.0)
NIL;; => since the two values are of a different numeric type

N3 npumepoB BUOHO, MOYEMY OMepaTop £or CAedyeT UCMOoNb30BaTh ANs HAaAEXHOW NPOBEPKM
«WAEHTUYHOCTU» ONS BCEX 3HAYEHWI, CTPYKTYPUPOBAHHBIX 1 HECTPYKTYPUPOBAHHBIX, 1 NOYEMY
MHOr e 3KCNepThbl COBETYIOT HE NCMO/b30BaTh Eo B LIE/OM.

CTpyKTypHOE paBeHcTBO ¢ EQUAL, EQUALP, TREE-EQUAL

OTn Tpy onepaTopa peanunaytoT CTPYKTYPHYIO 3KBMBANEHTHOCTb, TO €CTb MPOBEPSIOT, UMEIOT NN
pasHble CMOXHble 00 bEKTbl KBMBANEHTHYIO CTPYKTYPY C 9KBUBANEHTHLIM KOMMOHEHTOM.

EQuAL BefieT cebs Kak koL ANS HECTPYKTYPUPOBAHHbIX JaHHbIX, TOrAa Kak Ans CTPYKTYp,
CO3[aHHbIX CONSes (CMNCKM 1 [epeBbs) 1 ABYX CrieunanbHbIX TUMOB MAcCUBOB, CTPOK U BUTOBbIX
BEKTOPOB, OH BbINOJNIHAET CTPYKTYPHYHO 3KBNBA/IeHTHOCTbL , BO3Bpallas true Ha noBe CTPYKTYpbl,
KOTOpbIE ABNAKOTCA |/|3OMOpCpr|MV| N 4bn anieMeHTapHble KOMMNOHEHTbl COOTBETCTBEHHO paBHbI
£ouaL . Hanpumep:

(equal (list 1 (cons 2 3)) (list 1 (cons 2 (+ 2 1))))
T ;; => since the two arguments are both equal to (1 (2 . 3))
(equal "ABC" "ABC")
T ;; => equality on strings
(equal "Abc" "ABC")
NIL ;; => case sensitive equality on strings
(equal ' (1 . "ABC") '(1 . "ABC"))
T ;; => equal since it uses EQL on 1 and 1, and EQUAL on "ABC" and "ABC"
(let* ((a (make-array 3 :initial-contents '(1 2 3)))
(b (make-array 3 :initial-contents '(1 2 3)))
(c a))

(values (equal a b)
(equal a c)))
NIL ;; => the structural equivalence is not used for general arrays
T ;7 => a and c are alias for the same object, so it is like EQL
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FQUALP BO3BpPALLAET true BO BCEX CNyvasx, KOraa equar SABNSAETCA UCTUHHBIM, HO OH UCNONb3yeT
TaK>Xe CTPYKTYPHYO 9KBMBANEHTHOCTb 411 MAacCMBOB N10O0ro Buaa v pasmMepHoCTH, Ons
CTPYKTYp 1 Ans xaw-1abnuy (HO He ons ak3emnnspoB knaccal). bonee Toro, ons cTpok
NCMNoNb3yeTCs HEYYBCTBUTENIbHOCTb K PErNCTPY.

(equalp "Abc" "ABC")

T ;; => case insensitive equality on strings

(equalp (make-array 3 :initial-contents '(1 2 3))
(make—array 3 :initial-contents (list 1 2 (+ 2 1))))

T ;; => the structural equivalence is used also for any kind of arrays

(let ((hashl (make-hash-table))

hash2 (make-hash-table)))

setf (gethash 'key hashl) 42)

setf (gethash 'key hash2) 42)

print (equalp hashl hash2))

setf (gethash 'another-key hashl) 84)

(
(
(
(
(
(equalp hashl hash2))

T ;; => after the first two insertions, hashl and hash2 have the same keys and wvalues

NIL ;; => after the third insertion, hashl and hash2 have different keys and values

(progn (defstruct s) (equalp (make-s) (make-s)))

T ;; => the two values are structurally equal

(progn (defclass c () ()) (equalp (make-instance 'c) (make-instance 'c)))

NIL ;; => two structurally equivalent class instances returns NIL, it's up to the user to
88 define an equality method for classes

HakoHel, TreE-EQUAL MOXET MPUMEHATLCSA K CTPYKTYPaM, NOCTPOEHHbIM Yepes cons U NPOBEPSET,
ABNSIOTCSA NN OHN N3OMOPMPHBIMU, KaK EQUAL , HO OCTaBNAS NONb30BaTENO BIOOP OYHKLMN,
KOTOPYIO MOXHO UCNONb30BaTh AN1S CpaBHEHUS NUCTbEB, T. E. HecoBnagatowmx (aToMoB)
KOTOPbIA MOXET ObiTb NOOOro Apyroro Tmna AaHHbIX (MO0 YMONYaHUKO TECT, UCMOMb3YEMbI ANS
atoma, asngetcs sou ). Hanpumep:

(let ((11 '"(1 . ("A"™ . 2)))
(12 "(1 . ("A" . 2))))
(tree—equal 11 12 :test #'eql))
NIL ;; => since (egl "A" "A") gives NIL
(let ((11 '"(1 . ("A"™ . 2)))
(12 "(1 . ("A" . 2))))
(tree—-equal 11 12 :test #'equal))
T ;; since (equal "A" "A") gives T

OnepaTtopbl CpaBHEHUSI MO YNC/IOBbIM 3HAYEHUSIM

Hucnoeble 3Ha4YEeHMSA MOTYT CPaBHMBATLCS C = U APYrMMKU onepaTopamMu YACNOBOrO CPaBHEHUS (
/=, <,<=,>,>=), KOTOPbIE UTHOPUPYIOT PasHu1LYy B (OU3NYECKOM NPeacTaBneHnmn pasnnyHbIX
TUMOB YMCEN W BbINOMHAOT CPaBHEHNE COOTBETCTBYIOWMX MATEMATUYECKUX 3HAYEHWI ,
Hanpuwmep:

(= 42 42)

T ;; => both number have the sme numeric type and the same value

(=1 1.0 1d0)

T ;; => all the tree values represent the number 1, while for instance (egql 1 1d0) => NIL

88 since it returns true only if the operands have the same numeric type
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= 0.0 -0.0)

=> again, the value is the same, while (eql 0.0 -0.0) => NIL

.0 #c (3.0 0.0))

=> a complex number with 0 imaginary part is equal to a real number

.33333333 11184811/33554432)

;; => since a float number is passed to RATIONAL before comparing it to another number
;7 => and (RATIONAL 0.33333333) => 11184811/33554432 in 32-bit IEEE floats architectures

(= 0.33333333 0.33333334)

T ;; => since the result of RATIONAL on both numbers is equal in 32-bit IEEE floats

architectures

(= 0.33333333d0 0.33333334d0)

NIL ;; => since the RATIONAL of the two numbers in double precision is different

Il
W e

Il
. O

N3 aTunx npmMepos MOXHO caenaTtb BbiIBO4, 4TO = - 3TO Oonepartop, KOTOprI7I 00bIYHO OONXEH
Mcnonb3oBaTbCsd ONA CpaBHEHNA MeX Oy YACTOBbIMK 3HAYEHUAMU, ECNN Mbl HE XOTUM ObIThb

CTPOrMMn B OTHOLWEHNN TOrO, 4TO OBa YNCNOBbIX 3HAYEHWUA paBHbIl, TO/IbKO €CJIN OHN NMEIKOT

0OMHAaKOBbI YACNOBOW TUM, B B KAKOM cny4dyae cnepgyet UCcrnoib30BaTh EQL .

OnepaTtopbl CpaBHEeHUsi MO CUMBOJ1IaM U CTPOKaM

Common Lisp nmeeT 12 TMNOB cneundgunyecknx onepaTtopos AN CPaBHEHUS OBYX CUMBOOB, 6

N3 KOTOPbIX YyYBCTBUTENbHbI K PETNCTPY, a OCTallbHble - HE4YYBCTBUTEJIbHbI K PErnctpy. Mx nmena

NMET NPOCTON WabnoH, NO3BONSAOWMNIA NErko 3anOMHUTbL UX CMbICHT:

C yueToMm peructpa | bes yueta peructpa

CYMBON = CHAR-EQUAL
CUM / = CHAR-NOT-PABHO
CHAR < CWM-LESSP

CHAR <= CHAR-NOT-GREATERP
CHAR> CVM-GREATERP
CHAR> = CHAR-NOT-LESSP

IlBa cMMBONa OOHOrO N TOro Xe cnyydyas HaxoosaTCsa B TOM XKe nopsanke, 4HTo n COoTeBeTCTByOWmne

KOAbl, MONYYEHHbIE cHAR-CODE , TOFAA KaK AN HEYYBCTBUTENbHBIX K PETUCTPY CPaBHEHWIA
OTHOCUTENbHbBIV NOPAAOK MeXAay NobbiMM ABYMS CUMBONAMU, B3ATHIMW U3 OBYX ANAMA30HOB a.
, &..z 3aBMCUT OT peanusaumu , Mpumepbi:

(char= #\a #\a)

T ;; => the operands are the same character
(char= #\a #\A)

NIL ;; => case sensitive equality
(CHAR-EQUAL #\a #\2)

T ;; => case insensitive equality

(char> #\b #\a)

.Z
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T ;; => since in all encodings (CHAR-CODE #\b) is always greater than (CHAR-CODE #\a)
(char—-greaterp #\b \#A)
T ;; => since for case insensitive the ordering is such that A=a, B=b, and so on,
88 and furthermore either 9<A or 7z<O0.
(char> #\b #\A)

?? ;; => the result is implementation dependent

[ns CTPOK KOHKPETHbIMM Onepatopamun SBASIOTCA sTriNG= , STRING-EQUAL U T. [l. CO cnoBom
STRING Bmecto CHAR. [lBe CTpOKM paBHbl, ECNIN OHXN UMEKOT OANHAKOBOE KONMNYECTBO
C/MBOJIOB, & COOTBETCTBYIOLWME CUMBOJIbl PaBHbl B COOTBETCTBUN C CHAR= U CHAR-EQUAL €C/U
TECT YyBCTBUTENIEH K PErucTpy NUnn Her.

Mopsnok Mex gy CTpoKaMu SBNsSeTCs NeKcmkorpaguyeckm nopsaakom ons CUMBONOB OBYX
CTpoK. Korpa cpaBHeHWe 3aKka3oB BbIMOIHAETCS YCMNEWHO, pe3ynbTaToM ABNSETCA He T , a
WHIOEKC NepBOro CMMBONA, B KOTOPOM [iBE CTPOKM OTINYAKOTCSA (4TO 9KBUBANEHTHO true, Tak Kak
KaXxOblin 06 bekT, oTnMYHbINA OT NIL, siBnsieTcs «06006wWweHHbIM norndecknuM» B Common Lisp).

BakHbIM iBNSieTCA TO , 4TO BCe OnepaTopbl CPABHEHNS HA CTPOKE NMPUHUMAIOT YeTbipe
napameTpa: KJI0YEBbIX CNOB startl , endl , start2 , end2 , KOTOPbIE MOFYT OblTb MCNONb30BaHbI AN
OrpaHUyYeHns CpaBHEHMS TONbKO K npunexailemy npobery CMMBOIOB BHYTPY OA4HOM unu oba
CTPOK. HayanbHbIN nHOekc, ecnu onyueH, paseH 0, OKOHEYHbIV MHOEKC ONYLWeEH, PABEH A/VHE
CTPOKW, a CPaBHEHME BbINOMHAETCS B NOACTPOKE, HAYMHAIOWENCS C CMMBONA C MHOEKCOM :start
1 3aKaH4YMBAETCS CUMBOJIOM C MHOEKCOM :end - 1 BK/IIOYEH.

HakoHeu, 06paTVITe BHMMaHMe, 41O CTpPOKa, Aaxe C OAHUM CUMBOJIOM, HE MOXET CPaBHNBATbCA
C CMMBOJIOM.

MNpumepsbl:

(string= "foo" "foo")
T ;; => both strings have the same lenght and the characters are 'CHAR=" in order
(string= "Foo" "foo")
NIL ;; => case sensitive comparison
(string-equal "Foo" "foo")
T ;; => case insensitive comparison
(string= "foobar" "barfoo" :endl 3 :start2 3)
T ;; => the comparison is perform on substrings
(string< "fooarr" "foobar")
3 ;; => the first string is lexicographically less than the second one and
88 the first character different in the two string has index 3
(string< "foo" "foobar")
3 ;; => the first string is a prefix of the second and the result is its length

B kayectBe ocoboro cny4das onepartopbl CpaBHEHNA CTPOK TakK>Xe MOTryT NMPUMEHATbLCA K
CnMmBOJiaMm, 1 CpaBHEHME Npon3soanTCs No CUMBONY sYMBOL-NAME . Hanpl/lMep:

(string= 'a "A")

T ;; since (SYMBOL-NAME 'a) is "A"

(string-equal 'J|al| 'a)

T ;; since the the symbol names are "a" and "A" respectively
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Kak okoH4YaTenbHOe 3aMeyaHune, o AN CUMBOJIOB 9KBMBANEHTHO CHAR= ; EQUAL B CTpoKax
SKBMBAJIEHTEH STRING= , d EQUALP HA CTPOKaX 3KBUBANNEHTEH STRING-EQUAL .

Overwiew

B Common Lisp cywecTByeT MHOXECTBO pa3dHblX NpeaMkaToB 4N15 CpaBHEHUS 3Ha4eHnin. OHY
MOryT ObITb KNaccuULMpPOBaHbI B CNeayoWmnx KaTeropusx:

1.

Obuwwe onepaTtopbl paseHcTBa: EQ, EQL, EQUAL, EQUALP. OHM MOryT ncnosb3oBaTbCs
NS 3HAYeHwWin Nboro Tvna n Bceraa Bo3epallatb norndeckoe aHavyeHne T unm NIL.

. TN KOHKPETHbIX ONepaTopoB paBeHcTBa: = U = ang ymcen, CHAR = CHAR = CHAR-

EQUAL CHAR-NOT-EQUAL gng cumeonos, STRING = STRING = STRING-EQUAL
STRING-NOT-EQUAL ana ctpok, TREE-EQUAL nnsa conses.

. OI'IepaTOpr CpaBHEHNA ONSA YNCNOBbIX 3HA4YeHUin: <, <=,>,> =. OHK MOTYT NMPUMEHATBCA K

noboMy TUMy Yncna u cpaBHMBATb MateMaTyeckoe 3Ha4YeHne Ynucna, HeaaBMcUMO oT
pakTnyeckoro Tmna.

. OnepaTtopbl cpaBHeHUs onsg cuMBoONoB, Takme kak CHAR <, CHAR-LESSP v T. 1., KoTopble

CPaBHMBAIOT CUMBOJIbI MO0 YYBCTBUTENbHBIM K Aeny CrocoboM, NMbo HeYyBCTBUTENbHbBIM K
pernctpy o6pasoM B COOTBETCTBMM C 3aBUCKMbIM OT peann3aumnm nopsiikoM, KOTOpbIl
COXpaHsieT ecTecTBeHHoe andyaBnUTHoe yrnopsaodyeHue.

. OnepaTtopsbl cpaBHeHMS ons CTPoK, Takme kak STRING <, STRING-LESSP wn 7. 1.,

KoTopble cpaBHMBAIOT CTPOKM NEKCMKOrpacpuyeckn, nmbo 4yBCTBUTENbHBLIM K Aeny
cnocobom, nMbo HeYyBCTBUTENbHBIM K PErncTpy 06pas3om, NCnonb3ys onepaTops
CPaBHEHNS CUMBOJIOB.

MpounTanTte PaBeHCTBO 1 gpyrve npeankartbl CPaBHEHUS OHNANH:
https://riptutorial.com/ru/common-lisp/topic/10064/paBeHCTBO-U-APYrne-npeamkaTtbl-CpaBHEHNS
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rnaesa 23: PerynsipHble BblpaXeHuns

Examples

Ucnonb3oBaHue ¢ conocTaB/ieHUeM ¢ 06pasL,oM ONsi NPUBSA3KU 3aXBaUeHHbIX
rpynn

trivia.ppcre WABNOHbI CONOCTABNEHMS WABNOHOB NPELOCTABNST CUCTEMY trivia.ppcre KOTOPAS
No3BONSIET CBA3AHHbIM 3aXBa4YeHHbIM rpynmnam ¢ NoMOLLbIO COnocTaBneHmsl ¢ 0bpasuom

(trivia:match "John Doe"
((trivia.ppcre:ppcre " (.*)\\W+(.*)" first-name last-name)
(list :first-name first-name :last-name last-name)))

;7 => (:FIRST-NAME "John" :LAST-NAME "Doe")

* lMpumeyaHne: 6ubnnoTteka Optima npefocTaBnseT aHanorMyHoe CPeacTBoO B CUCTEME

optima.ppcre
CBsi3biBaHUe peructposbix rpynn ¢ CL-PPCRE

CL-PPCRE :REGISTER-GROUPS-BIND 6y11eT COOTBETCTBOBATb CTPOKE C perynspHbIM Bbipa>XeHnem, 1
ecnu oHa byneT COOTBETCTBOBATb, CBSIXMUTE rpynnbl PerncTpoB B PerynsapHOM BblpaXeHum C
nepemeHHbIMK. ECnu cTpoka He CooTBETCTBYET, BO3BPALLAETCS NIL .

(defun parse-date-string (date-string)
(cl-ppcre:register—-groups—bind
(year month day)
(" (\\d{4})-(\\d{2})-(\\d{2})" date-string)
(list year month day)))

(parse-date-string "2016-07-23") ;=> ("2016" "O7" "23")
(parse—-date-string "foobar") ;=> NIL
(parse-date-string "2016-7-23") ;=> NIL

MNMpounTante PerynsapHblie BbipaxeHus oHnamH: https://riptutorial.com/ru/common-lisp/topic/2897/
perynspHble-BbipaXeHuns
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rnaBsa 24: Pekypcus

3aMmedyaHusa

Lisp 4yacTo ncnonb3yetcs B 0bpaszoBaTeNibHbIX KOHTEKCTAX, rae ydHalmnecs y4aTcsi moHuMaTb 1
BHELPSTb PEKYPCUBHbIE aNropUTMbl.

Mpoun3BOACTBEHHbIN KO, HAaNMcaHHbln Ha Common Lisp nnn nepeHocMoM Koae, uMeeT
HECKOJIbKO NPOoBNeM C peKypCUeit: OHM He UCMONb3YIOT Creunguyeckme ons peansaumm
PYHKLMW, TaKne Kak onrMMmn3aLmsi XBOCTOBbIX BbI30BOB , 4acTo Aenasi HeobxoaumblM nsberatb
pekypcum. B aTux cnyyasx peanusauuu:

e OObIYHO UMEIOT OrpaHn4eHme rinybuHbl PEKypPCUM N3-3a OrPaHNYeHN B pa3mMepax cTeka.
Taknm 0bpa3oM, pekypcrBHbIE anropuTMbl ByayT paboTatb TONbKO ANS AAHHbIX
OorpaHn4yeHHoro pasmepa.

» He Bcerna obecneymBarite onTMMU3aumio XBOCTOBbIX BbI30BOB, 0COOEHHO B COYETAHMM C
onepaumMsamn ¢ AMHaAMUYECKNM OXBaTOM.

* TonbkO ONTUMM3NPOBATH XBOCTOBbLIE 3BOHKM Ha OnpedeneHHbIX YPOBHAX ONTUMM3aLNN.

» O6bIYHO HEe NpeaycMaTpUBalOT ONTUMU3ALUMIO XBOCTOBbLIX BbI30BOB .

« O6bIYHO HEe NpeaycMaTpUBalOT ONTMMU3AaLMIO BbI30BOB HA ONPeAeNeHHbIX nnatdopmax.
Hanpumep, peanmsaumn JVM MoryT He genaTb 9T0Oro, nockonbky cama JVM He
nonaoepXuBaeT onTUMU3ALNIO XBOCTOBOIO BbI30Ba .

3ameHa XBOCTOBbIX BbI3OBOB C NMOMOLLbIO NEPEX0aoB 06bI4HO 3aTpyAHSeT oTnaaky; JobasneHu
nepexonoB NpMBeAeT K TOMy, YTO (PpeiMbl CTeka CTaHyT HeLOCTYMNHbIMU B OTnanqvke. B
KayecTBe anbTepHaTnebl Common Lisp obecneynBaeT:

* KoOHCTpyKUMM nTEepauunin, Takme Kak po , DoTIMES , LooP U OpYrue
o DyHKUUN 6onee repbuce nopsnka, Takme Kak map , REDUCE U Opyrue
* PasnnyHble CTPyKTypbl yNpaBneHus, B TOM YMCNE HU3KOro YPOBHS go to

Examples

MHoXecTBO ycnoBum pekypcum 2

(defun fn (x)
(cond (test—-conditionl the-valuel)
(test-condition2 the-value?2)

(t (fn reduced-argument-x))))

CL-USER 2788 > (defun my-fib (n)

e
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(cond ((=n 1) 1)

(my-fib (- n 1))
(my-fib (- n 2))))))
MY-FIB

CL-USER 2789 > (my-fib 1)
1

CL-USER 2790 > (my-fib 2)
1

CL-USER 2791 > (my-fib 3)
2

CL-USER 2792 > (my-fib 4)
3

CL-USER 2793 > (my-fib 5)
5

CL-USER 2794 > (my-fib 6)
8

CL-USER 2795 > (my-fib 7)
13

PekypcuBHbIN WabnoH 1 0AUHOYHAA XBOCTOBas peKypcusi

(defun fn (x)
(cond (test—-condition the-value)
(t (fn reduced-argument-x))))

Bbiuncnutb n-n Homep PnboHauum

; 7Find the nth Fibonacci number for any n > 0.
;7 Precondition: n > 0, n is an integer. Behavior undefined otherwise.
(defun fibonacci (n)
(cond
( ;; Base case.
; The first two Fibonacci numbers (indices 1 and 2) are 1 by definition.
=n 2) ;7 If n <= 2
1 ;; then return 1.

(<

(t ;; else
(+ ;; return the sum of
;7 the results of calling
(fibonacci (- n 1)) ;; fibonacci (n-1) and
(fibonacci (- n 2)) ;; fibonacci (n-2).
;; This is the recursive case.
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PEKprVIBHO pacnevyartartb 3J1IeMeHTbl CNMUCKa

; iRecursively print the elements of a list
(defun print-list (elements)
(cond
((null elements) '()) ;; Base case: There are no elements that have yet to be printed.
Don't do anything and return a null list.
(t
;5 Recursive case
;7 Print the next element.
(write-line (write-to-string (car elements)))
;; Recurse on the rest of the list.
(print-1list (cdr elements))

YTtobbl NPOBEPUTH 3TO, 3anycTuTe:

(setqg test-list '(1 2 3 4))
(print-list test-list)

PesynbTatom byner:

Sw NP

Bbiuncnutb cpakTopman Lenoro ymcna

OnmH NpoCTON anropuTM ANs peanu3aunm B Ka4eCTBE PEKYPCUBHON PYHKLMKN SBNSEeTCA
doakTopunanom.

;;Compute the factorial for any n >= 0. Precondition: n >= 0, n is an integer.
(defun factorial (n)
(cond
((=n 0) 1) ;; Special case, 0! =1
((=n 1) 1) ;; Base case, 1! =1
(t
;; Recursive case
;7 Multiply n by the factorial of n - 1.
(* n (factorial (- n 1)))

MpounTanmte Pekypcusa oHnaH: https://riptutorial.com/ru/common-lisp/topic/3190/pekypcus
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rnasa 25: CornacosaHue obpa3uoB

Examples

0630p

I1Be ocHoBHble 6ubnroTekn, obecnednBatowme cooTseTcTeme wabnoHos B Common Lisp, - 310
Optima un Trivia . Oba obecne4mBaloT aHanornyHbli APl-nHTepdeic n cuHtakcuc. OoHako

NyCTAKW NpenoctTaBnsaoT yHVICpVILI,VIpOB&HHbIVI MHTepC*)eVIC ONA paclnpeHnda cooTeBeTCTBuA,
defpattern .

Otnpaeka 3anpocos Clack

Mockonbky 3anpoc clack npencrasneH kak plist, Mbl MOXEM NCNOMb30BaTb COMNOCTaBNIEHNE
wabnoHoB B Ka4eCcTBe TOYKM BXx0o4a B NpunoxeHue clack kak cnocob maplpyTusaumm 3anpoca kK
COOTBETCTBYHIOWNM KOHTPONNEPaM

(defvar *app*
(lambda (env)
(match env
((plist :request-method :get
:request-uri uri)
(match uri
("/" (top-level))
((ppcre "/tag/ (\\wt)/$" name) (tag-page name)))))))

MpumMeyaHune. YTobbl 3anyCcTUTb *app* Mbl MepeaaeM ero B clackup. €j (clack:clackup *app*)
DEFUN maTtya

Ncnonb3ys conoctaBneHne ¢ 06pas3uomM, MOXHO nepensetartb onpeaeneHme yHKUMm n
cornocTtasneHve wabnoHos, aHanornyHo SML.

(trivia:defun—-match fib (index)
"Return the corresponding term for INDEX."
(0 1)
(1 1)
(index (+ (fib (1- index)) (fib (- index 2)))))

(fib 5)
i; => 8

KoHcTpyKTOpCKME Y30pbl

KoHconu, cTpykTypbl, BEKTOPbI, cnucku 1 1. [. MoryT 6biTb CONoCcTaBneHb! ¢ wabnoHamm
KOHCTpyKTOpA.
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(loop for i from 1 to 30
do (format t "~5<~a~;~>"
(match (cons (mod i 3)

(mod i 5))
((cons 0 0) "Fizzbuzz")
((cons 0 _) "Fizz")
((cons _ 0) "Buzz")

(_ 1))
when (zerop (mod i 5)) do (terpri))
g 1 2 Fizz 4 Buzz
; Fizz 7 8 Fizz Buzz
g A1l Fizz 13 14 Fizzbuzz
; 16 17 Fizz 19 Buzz
; Fizz 22 23 Fizz Buzz
; 26 Fizz 28 29 Fizzbuzz

Guard-naTTepH

llabnoHbl Guard MOryT NCcnonb30BaTbCs ANS NPOBEPKM TOr0, HTO 3HAYEHWE yAoBeTBoOpsieT
NPOn3BOJIbHOW TECTOBOW DOpPME.

(dotimes (1 5)
(format t "~d: ~a~%"
i (match 1
((guard x (oddp x)) "odd!")
(_ "Even!"))))

; 0: Even!
; 1: 0odd!
; 2: Even!
; 3: 0dd!
; 4: Even!

MpounTaite CornacoeaHve 0bpasuoB oHNaiiH: https:/riptutorial.com/ru/common-lisp/topic/2933/
cornacoBaHune-obpasuos
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rnasa 26: CospaHne 6MHapHUKOB

Examples

CtpoutenbctBO Buildapp

ABTOHOMHbIe Common Lisp-goarinbl MOryT 6biTb CO34aHbl C MOMOLWbIO Hui 1d=pp . [pexae 4em Mbl
CMOXEM NCMNOoNb30BaThb ero Ana co3faHnsa ABONYHbIX (Pannos, HaM HYXHO ero ycTtaHoBuUTb U
NOCTPOUTD.

Camblin npocToii cnocob 5 3Hato, Kak UCnonb3oBath «uickisp 1 Common Lisp (B 3TOM npumepe
NCMNONb3YeTCs [ sbcl |, HO HE UMEEeT 3HaYeHUs, Kakom N3 HUX Yy Bac eCTb).

$ sbcl

This is SBCL 1.3.5.nixos, an implementation of ANSI Common Lisp.
More information about SBCL is available at <http://www.sbcl.org/>.

SBCL is free software, provided as is, with absolutely no warranty.
It is mostly in the public domain; some portions are provided under
BSD-style licenses. See the CREDITS and COPYING files in the
distribution for more information.

* (gl:quickload :buildapp)
To load "buildapp":
Load 1 ASDF system:
buildapp
; Loading "buildapp"

(:BUILDAPP)

* (buildapp:build-buildapp)

;7 loading system "buildapp"

[undoing binding stack and other enclosing state... done]
[saving current Lisp image into /home/inaimathi/buildapp:
writing 4800 bytes from the read-only space at 0x20000000
writing 3216 bytes from the static space at 0x20100000
writing 47349760 bytes from the dynamic space at 0x1000000000
done]

NIL

* (quit)

$ 1ls —-1h buildapp
—rwxr—-xr—x 1 inaimathi inaimathi 46M Aug 13 20:12 buildapp
$

Kor,ua Bbl CO30a0UTE OTOT ,D,BOI/I‘-IHbII7I q3a|7|n, Bbl MOXETe NCNOoNb30BaTb €ro Ansd co3noaHms
LBOMYHbIX goainos Bawmx obwmx nporpamm Lisp. Ecnu Bbl HaMepeBaeTeChb caenatb 3TO MHOTO,
Bbl TAKXX€ MOXEeTe MOMECTUTb ero rae-HnMbynb B CBOM paTs YTOObLI Bbl MO/ MPOCTO 3aMyCTUTb
€ro C NMoMOLLbIO buildapp M3 NOOOro KatTanora.
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Buildapp Hello World

MpocTenwnii BO3MOXHbIA ABOUYHBIA KOL, KOTOPbIA Bbl MOT 1 Bbl MOCTPOUTD

1. He nmeet 3aBuncumMocTem
2. He npvH1MaeT apryMeHTbl KOMaHOHOW CTPOKMN
3. MpocTo nuweTt «[puseT, MUP!». stdout

Mocne Toro, Kak Bbl MNOCTPOWUJIN buildapp , Bbl MOXETE MPOCTO ...

$ buildapp --eval '(defun main (argv) (declare (ignore argv)) (write—-line "Hello, world!"))' -
—entry main —--output hello-world
[undoing binding stack and other enclosing state... done]

[saving current Lisp image into hello-world:

writing 4800 bytes from the read-only space at 0x20000000
writing 3216 bytes from the static space at 0x20100000
writing 43220992 bytes from the dynamic space at 0x1000000000
done]

S ./hello-world
Hello, world!

$

Buildapp Hello Web World

Bonee peanncTnyHbIN NpuMep BKOYAET NPOEKT, KOTOPbLIV Bbl CO3AaeTe C HECKONbKUMN
dhannammn Ha gucke (a He € ONuUMeNn —-eval NEPEOAHHOM buildapp ), U HEKOTOPbLIMMK
3aBMCMMOCTSIMU, YTOObI BTSHYThb.

[Mockonbky BO BpeMS Noucka u 3arpy3ku CUCTEM asdr (BKKOYAA 3arpysKy Opyrux, noTeHumanbHoO
HECBSI3aHHbIX CUCTEM) MOXET CNyYnTbCS 4TO-NnbO, HeOOCTATOYHO MPOCTO NPOBEPUTL hai bl
asd MPOEKTOB, B KOTOPbIX Bbl HAXOAMTECH, YTOObI y3HATb, 4TO BaM HY>XHO 3arpy3ntb , Obwui
noaxon - UCNONb30BaTb quicklisp AN 3arpy3ku LIeNeBO CUCTEMbI, & 3aTEM BbI3BaTb ql:write-
asdf-manifest-file YTOObI BbIMMCATb MOMHBIA MAHUGIECT BCEro 3arpy>XeHHOro.

BOTMprmeHHaﬂCMCTeMa,HOCTpoeHHaﬂ(:HOMOMbmlmn@manfHTOGbIHpOMﬂﬂDCTpMpOBaTb
Kak 3TO MOXeT NPON30NTU Ha NpakTuke:

;i7+ buildapp-hello-web-world.asd

(asdf:defsystem #:buildapp-hello-web-world
:description "An example application to use when getting familiar with buildapp"
rauthor "inaimathi <leo.zovic@gmail.com>"
:license "Expat"
:depends-on (#:hunchentoot)
:serial t
:components ((:file "package")
(:file "buildapp-hello-web-world"))
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;7 package.lisp

(defpackage #:buildapp-hello-web-world
(:use #:cl #:hunchentoot))

;777 buildapp-hello-web-world.lisp
(in-package #:buildapp-hello-web-world)

(define-easy—-handler (hello :uri "/") ()
(setf (hunchentoot:content-type*) "text/plain")
"Hello Web World!")

(defun main (argv)
(declare (ignore argv))
(start (make-instance 'easy-acceptor :port 4242))
(format t "Press any key to exit...~%")
(read—-char))

;755 build.lisp

(gl:quickload :buildapp-hello-web-world)
(gl:write—asdf-manifest-file "/tmp/build-hello-web-world.manifest")
(

with-open-file (s "/tmp/build-hello-web-world.manifest" :direction :output :if-exists
:append)
(format s "~a~%" (merge-pathnames

"buildapp-hello-web-world.asd"
(asdf/system:system-source—-directory
:buildapp-hello-web-world))))

#### build.sh
sbcl --load "build.lisp" --quit

buildapp —--manifest-file /tmp/build-hello-web-world.manifest —--load-system hunchentoot --load-
system buildapp-hello-web-world —--output hello-web-world --entry buildapp-hello-web-world:main

Mocne TOro, Kak Bbl COXpaHUTE 3TU q)af;lﬂbl B Katanore C UMEHeM buildapp-hello-web-world , Bbl
MOXeTe caenaTtb

$ cd buildapp-hello-web-world/

$ sh build.sh
This is SBCL 1.3.7.nixos, an implementation of ANSI Common Lisp.
More information about SBCL is available at <http://www.sbcl.org/>.

SBCL is free software, provided as is, with absolutely no warranty.
It is mostly in the public domain; some portions are provided under
BSD-style licenses. See the CREDITS and COPYING files in the
distribution for more information.
To load "cffi":
Load 1 ASDF system:
cffi
; Loading "cffi"
To load "buildapp-hello-web-world":
Load 1 ASDF system:
buildapp-hello-web-world
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; Loading "buildapp-hello-web-world"

;; loading system "cffi"

;7 loading system "hunchentoot"

;; loading system "buildapp-hello-web-world"

[undoing binding stack and other enclosing state... done]
[saving current Lisp image into hello-web-world:

writing 4800 bytes from the read-only space at 0x20000000
writing 4624 bytes from the static space at 0x20100000
writing 66027520 bytes from the dynamic space at 0x1000000000
done]

$ 1s -1lh hello-web-world

—rwxr-xr-x 1 inaimathi inaimathi 64M Aug 13 21:17 hello-web-world

970 co3naeT OBOVYHbIV thalif, KOTOPbIA AenaeT UMEHHO TO, YTO, MO BaleMy MHEHWIO, AONXEH,
YUYNTbIBAS BblWEN3N0XEHHOE.

$ ./hello-web-world
Press any key to exit...

3aTeM Bbl MOXETe 3anyCcTuTb elle oaHy 0060N04KY, COeNaTh curl localhost:4242 U YBUAETb OTBET
B CTUJME « Hello Web World! pacrnevyaramTe.

MpounTaiite Co3naHme BUHApPHMKOB oHNalH: https://riptutorial.com/ru/common-lisp/topic/5457/
co3naHune-6MHapHNKOB
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rnasa 27: Tvnbl CNMNCKOB

Examples

OO6bl4yHbIEe CNUCKU

OO6blYHbIE CNNCKM - 3TO CaMblii NPOCTOW TUN cnucka B Common Lisp. OHW npenctaBnsioT cobol
YyNopsOOYEHHYIO NOCNenoBaTeNbHOCTb 31eMeHTOB. OHU NoAAepXMBAIOT OCHOBHbIE Onepauunn,
Takue Kak nony4yeHne nepsBoro aNeMeHTa Cnvmcka u ocTanbHOM YacTu cnncka 3a NocTosHHOe
BpeMs, nognepxka Npon3sofibHOO 4OCTyNa B IMHENHOM BPEMEHM.

(list 1 2 3)
;=> (1 2 3)

(first (list 1 2 3))
;=> 1

(rest (list 1 2 3))
;=> (2 3)

CylwecTByeT MHOXECTBO (DYHKLMIA, KOTOpPble paboTaroT B «MPOCTbIX» CAUCKAX, MOCKOMbKY OHY
TONbKO 3aboTsTCA 06 anemeHTax cnucka. K HuM otHocsites find , mapcar n MmHorve gpyrue.
(MHOrme 13 aTux QoyHKLUMIA Takxe byanyT paboTatb Haf 17.1 KOHLENUMAMM MNOCNEN0BATENLHOCTY
ONA HEKOTOPbIX U3 3TUX PYHKLINIA.

Cnucku accoumauumn

OO6blYHbIE CNNCKM MNONE3Hbl ANS NpeacTaBNeHNs NocnenoBaTenbHOCTU 9EMEHTOB, HO MHOrAa
6onee NONE3HO NPeACTaBNATb TUM KNkOYa ANS CONOCTaBNeHNs 3HadeHuin. Common Lisp
npenocTaBnsieT HECKONIbKO cnocoboB caenatb 370, BKMOYAs HACTosWmMe xew-tabnmubl (CM. 18.1
«Xaw-tabnuubi» ). CywecTByeT ABa OCHOBHbIX cnocoba nnm npeacTaBneHne KnoYven ans
cornocTasnieHnin 3Ha4eHnn B Common Lisp: crivcky CBOUCTE 1 Criuckn accouunaumni . B aTom
npumepe onucaHbl CNUCKM accoumaLlnii.

Cnucok accoumaumin, nnm alist, 9BnseTcs «npocTbiM» CMUCKOM, 3NEMEHTAMMN KOTOPOro SBNSKOTCA
MYHKTVPHbIE Napbl, B KOTOPbIX aBTOMOOM/Tb KaX O Napbl ABNSETCA KOYOM, a cdr Kax oo napsbl
ABNSETCS acCoLMMPOBaHHbIM 3HaYeHneM. Hanpumep,

(defparameter *ages* (list (cons 'Jjohn 34) (cons 'mary 23) (cons 'tim 72)))

MOXXET paccMaTpmBaTbCs Kak CMMUCOK accoumaLmii, KoTopbli oTobpaxkaeT CUMBOJbI,
yKasblBatowme NMYHoe NMS, C LIeNbIM YACIIOM, yKa3blBatowmm Bo3pacTt. MoxHo peannsoBaTtb
HeKOoTOpble OYHKLIMM NOMCKA, UCMOMb3Yys NPOCTble PYHKLMKN CNNCKA, HANPUMER, YJEeH .
Hanpwumep, 4Tobbl NONy4nTh BO3pacT JKOHa , MOXHO 6bino HanucaTtb
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(cdr (first (member 'mary *age* :key 'car)))
;=> 23

DyHKUMS- YNeH BO3BpallaeT XBOCT CMUCKA, HAYMHAsA C S4EkK cons, Yei aBToMobuib SBNsSeTCs
mary , To ectb ((mary 23) (tim. 72)) , CHa4ana BO3BpaLlaeT NepBbI 3IEMEHT 3TOro CNu1cka,
KOTOpbIn aBnsetcsa (mary. 23) , a cdr BO3BpallaeT Npasyto YacTb 3TOW Napbl, KOTOpas paBHa 23 .
XoTS 370 04MH U3 cnocoboB O0CTyNa K 3HA4YEHUSIM B CNIUCKE accoumaLmii, Lenbio Takoro
cornaweHus, Kak Cnckmn accoumnaumnii, sensetcs abecrTparnpoBaHne 0T OCHOBHOIO
npencTaBneHus (Cnucka) u npenoctTaBneHne pyHKUnin 6onee BbICOKOr0 YPOBHS ans paboTbl ¢
CTPYKTYPOW OaHHbIX.

Ins cnuckoB accoumaumm, yHKUMUS Momcka SBNSIeTCS acCoLMaTUMBHOW , KOTOPbIA NPpUHUMaeT
K04, CMNCOK accoumnaumin n LONONHUTENbHBIE KNHOYEBbIE CNOBA TECTUPOBAHNSA (KO, TECT,
TECT-HeT), 1 BO3BpalaeT napy 418 COOTBETCTBYIOWEro KNova:

(assoc 'tim *ages¥*)
;=> (tim . 72)

MockonbKy pe3ynbTaT Bcerga bynert S4elikoi cons, eCiv 3NEMEHT NMPUCYTCTBYET, eCnn
accoumarop Bo3BpauaeT nil , ToO anemMeHT He 6bin B CrnCKE:

(assoc 'bob *ages*)
;=> nil

ﬂ,ﬂﬂ 06HOBﬂeH|/|9| 3Ha4YeHnn B Crimcke aCCOLl,VIaLI,VI|7| setf MOXEeT UCMOoNb30BaTbCs BMeCTe C cdr .
Hanpl/lMep, Korgoa I'Ipl/l,ﬂ,eT OeHb pO)Kﬂ,eHI/IFI ,D,)KOHa n BO3paCT BOSpaCTaeT, MO>XHO BbIMONMHUTb
OJHO N3 cnenyowmx 4encTBUN:

(setf (cdr (assoc 'john *ages*) 35)

(incf (cdr (assoc 'john *ages¥*)))

incf paboTtaeT B 3TOM cnyyae, NOTOMY 4TO OH OCHOBaH Ha setf .

Cnunckun accoumaunin Takxe MOTyT NCNOJIb30BATbCA KaK TUM ,D,ByHaI'IpaBHGHHOVI KapTbl, TaK Kak
COMOCTaBJ/IEHME KNIOYEN K 3HAYEHUSAM N3BNEKAeTCa Ha OCHOBE 3HAYeHNS C MOMOLLbIO dPyHKLNN
06paTHOF0 CBsA3bIBaHUA rasSsocC .

B aToM npumepe cnncok accoumaunii bbin co3naH ¢ UCNoib30BaHNEM CMUCKOB 1 MMHYCOB SIBHO,
HO CMMCKM accoumnaunii Takxxe MoryT BbiTb CO3aHbl C MOMOLWbIO Napkbl , KoTopas 6epeT Cnmncok
KNOYein N OaHHbIX U CO30aeT HA UX OCHOBE CMMCOK acCoLMaLnii:

(pairlis ' (john mary tim) ' (23 67 82))
;=> ((john . 23) (mary . 67) (tim . 82))

B cnncok accounaunii MOXHO [o6aBNTb O4HY Napy KMOYER 1 3HAYEHWIA, UCNONb3Ys acons :

https://riptutorial.com/ru/home 102


http://www.lispworks.com/documentation/HyperSpec/Body/f_assocc.htm
http://www.lispworks.com/documentation/HyperSpec/Body/f_rassoc.htm#rassoc
http://www.lispworks.com/documentation/HyperSpec/Body/f_rassoc.htm#rassoc
http://www.lispworks.com/documentation/lw50/CLHS/Body/f_pairli.htm
http://www.lispworks.com/documentation/lw50/CLHS/Body/f_acons.htm#acons

(acons 'john 23 ' ((mary . 67) (tim . 82)))
;=> ((john . 23) (mary . 67) (tim . 82))

D yHKLMS- NOCPEHUK BbINONHSET MOUCK MO CMNCKY CNeBa Hanpaso, YTO 03HAYaeT, 4To
BO3MOXXHO «3aMacKMpoBaTb» 3HAYEHMS! B CIMCKE accoumaumnii, He yaansas ux u3 cnmcka unm He
0BHOBNSIA CTPYKTYPY CTPYKTYpPbl Cnncka, NpocTo Ao6aBnsis HOBbIE 3NIEMEHThl B CMIMCOK Havyano
cnucka. [Ansg atoro npeaycmoTpeHa yHKUUS acons :

(defvar *ages* (pairlis ' (john mary tim) ' (34 23 72)))
(defvar *new—ages* (acons 'mary 29 *ages*))

*new—ages*
;=> ((mary . 29) (john . 34) (mary . 23) (tim . 72))

N Tenepb nonck ons mary BepHeT NepBYHO 3anuchb:

(assoc 'mary *new—ages*)
;=> 29

Cnuckun cCBOMUCTB

OO6blYHbIE CNNCKM NONE3Hbl ANS NPeacTaBNeHNs NocnenoBaTeNbHOCTU 3IEMEHTOB, HO MHOrAa
6onee NonNe3Ho NpPeacTaBnATb TWUM KNko4Ya ANs CONocTaBneHns 3HaveHnii. Common Lisp
npenocTaBnsieT HeCKO/IbKO cnocoboB caenaTb 370, BKOYAs HAcTosWwmMe xew-Tabnmupl (cM. 18.1
«Xaw-tabnuubi» ). CywecTByeT ABa OCHOBHbIX cnocoba nnm npeacTaBneHne KnoYven ans
cornocTasneHnin 3Ha4yeHni B Common Lisp: crivicky CBOWUCTB 1 Crnckn accoumnaumni . B aTom
npumepe onucaHbl CUCKN CBONCTB.

Cnncok ceorcTB unm plist - 3T0 «NPOCTOM» CMUCOK, B KOTOPOM NEpPEMEHHbIe 3Ha4YeHUs
NHTEPNPETUPYIOTCS Kak KKYN 1 NX CBA3aHHbIE 3Ha4YeHus. Hanpumep:

(defparameter *ages* (list 'john 34 'mary 23 'tim 72))

MOXET paccMaTpuBaTbCsl Kak CMMCOK CBOMCTB, KOTOPLIN 0ToBpaxaeT CUMBO/bI, yKasbiBatowme
NINYHOE MMS$, C LIeNbIM YUCIIOM, YKasbliBarowmm Bo3pact. MoXHO peannsoBaTtb HEKOTOPbIE
OYHKUMM noncka, UCNob3ysi MpocTble PyHKUMM cnincka, Hanpumep, YneH . Hanpumep, 4tobbl
nony4nTb Bo3pacT [XKOHa , MOXHO Oblf0 Hanucatb

(second (member 'mary *age*))
;=> 23

D yHKUMSA- YneH BO3BpallaeT XBOCT CMMCKa, HA4YMHaKWmMNcs ¢ mary , 7o ectb (mary 23 tim 72) ,
a BTOPOW BO3BpalLaeT BTOPO 3NEMEHT 3TOro cnuncka, To ectb 23 . X0TS 3T0 0AUH M3 cnocobos
[OCTyna K 3Ha4eHMsM B CNIUCKE CBOWCTB, Ha3Ha4YeHne Takoro cnucka, kak Cucku CBOMCTB,
COCTOUT B TOM, 4TODObI abCTparnpoBaTbCsl OT OCHOBHOMO NPeAcTaBeHUs (cnucka) u
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npenocTaBnaTb PyHKUMM Bonee BLICOKOro YPOBHSA AN paboTbl C CTPYKTYPOW AAHHbIX.

[lns cnnckoB CBOMCTB CPYHKLMS nomcka - getf , koTopas NpUHMMAaET CMMCOK CBOWMCTB, K04
(0BbIYHO Ha3bIBAEMbIN MHAMKATOPOM ) N HE0DS3aTENbHOE 3HAYEHNE MO YMONYAHUIO ONS
BO3BpAaTa, EC/N CNNCOK CBONCTB HE COLEPXUT 3HAYEHNS ANS KtoYa.

(getf *ages* 'tim)
;=> 72

(getf *ages* 'bob -1)

;=> -1

[ns 0BHOBNEHMS 3HAYEHWIA B CIMCKE CBOMCTB MOXET Ucnonb3oBaTtbes setf . Hanpumep, korga
npuaet geHb poxaeHus IXoHa 1 Bo3pacT BO3pacTaeT, MOXHO BbIMOMHUTbL OAHO U3 CNneayowmnx
OencTBui:

(setf (getf *ages* 'john) 35)

(incf (getf *ages* 'john))

incf pa60TaeT B 3TOM Ciy4ae, N0OTOMY 4TO OH OCHOBAaH Ha setf .

YT06bl NPOCMOTPETb HECKONIbKO CBOMCTB B CMUCKE CBOMCTB KAk OAWH pas, NCMoNb3yinTe get-
properties .

qDyHKLI,VIH getf BbIMONTHAET NOUCK MO CNNCKY cneBa Hamnpaeo, YTO O3HAa4YaeT, 4TO BO3MOXHO
«3aMacCknpoBaTb» 3Ha4YeHUA B Crncke CBOI7|CTB, He yaandada nx n3 crincka nnn He 06HOBJ'IF|$| HIN
OOHY CTPYKTYPY CTPYKTYpbI CriNCKa. HaanlMep, MCNonb3ys CNUCOK >

(defvar *ages* ' (john 34 mary 23 tim 72))

(defvar *new-ages* (list* 'mary 29 *ages¥*))

*new—ages*
;=> (mary 29 john 34 mary 23 tim 72)

N Tenepb nonck onst mary BepHeT NepByto 3anuchb:

(getf *new-ages* 'mary)
;=> 29

Mpountante Tunbl cnnckos oHNamH: https://riptutorial.com/ru/common-lisp/topic/3744/Tunbi-
CMNCKOB
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rnaesa 28: oopmar

napameTpbl

(format DESTINATION CONTROL-STRING &REST FORMAT-ARGUMENTS)

Bellb, Ha KOTOPYIO HYXXHO NUcaTtb. TO MOXET ObiTb BbIXOAHOM MOTOK, t (
DESTINATION  COKPALWEHHO AN *standard-output* ) WU nil (KOTOPbIA CO30aEeT CTPOKY AN
3anucu)

CTpOKa wabnoHa. 1o MoXeT ObITb NnPUMUTUBHAA CTPOKa, UJIN OHa MOXeT

CONTROL- cofepXartb AUPEeKTUBbI KOMaHAHOW CTPOKU C TWU/bA-NPeduKcamm, KoTopble
STRING onpeaensitoT 1 KakuUM-To 06pa3oM npeobpasyroT JOMONHUTENbHbIE
apryMeHThl.
FORMAT- NoTeHUManbHble JOMONHUTEIbHbIE apryMeHTbl, Tpebyemble AaHHbIM CONTROL-
ARGUMENTS STRING .
3aMeyaHunsA

HokymeHTaumio CLHS ons onpekTus rorvaT MOXHO HanTK B Paznene 22.3 . C nomouwpbio SLIME
Bbl MOXETE BBECTU cc cd ~ AN noucka JokyMeHTaumm CLHS ons onpeneneHHom AUpeKTuBhbI
doopmara.

Examples

OCcHOBHOE UCcnonb3oBaHMe U NnpPoCTblie ANPEKTUBDbI

MepBble OBa aprymeHTa Ans oopMaTUpPOBaHNS - 9TO BbIXOAHOM MOTOK U CTPOKA YrpaBieHus.
OcHOBHOE MCNONb30BaHNE He Tpe6yeT OONOJIHUTENbHbIX aPrymMeHTOB. I'Iepep,a'-la £ KOorga noTok
3arnnucCblBaeTCHd B *standard-output™ .

> (format t "Basic Message")
Basic Message
nil

oT0 BblpaxXeHune 6y,ueT 3alruncblBaTb Basic Message B CTaH,D,apTHbIVI BbIBOL 1 BO3BpaWaTb nil .

Mepenaya ni1 KOraa NoTOK CO34aeT HOBYHO CTPOKY U BO3BpallaeT ee.

> (format nil "Basic Message")
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"Basic Message"

BonbWWHCTBO ANPEKTUB CTPOKM YNpaBneHns TpebytoT OONONHNTENbHBIX apryMEHTOB. ~a
AnpekTuea ( «acTeTmyeckoe») HaneyataeT noboi apryMeHT , Kak 6yATo Mo princ NPOLEAYPbI.
910 neyataet opmy 6e3 kakmx-nmbo escape-CMMBONOB (KNOYEBBIE COBA NevaTarTcs 6e3
BeOyLWero ABOETOYMS, CTPOKU 6e3 nx okpyXeHus u 1. I1.).

> (format nil "A Test:
"A Test: 42"
> (format nil "Multiples:

~a" 42)

~a ~a ~a ~a" 1

"Multiples: 1 (2 3) four five SIX"

> (format nil "A Test: ~a" :test)

"A Test: TEST"

> (format nil "A Test: ~a" "Example")

"A Test: Example"

(list 2 3)

"four five"

:six)

~a OMNUMOHaNbHbIA BBOLA npasoro nnan nesoro Bkj1iaaok Ha OCHOBE OOMONTHUTE/IbHbIX BXOOO0B.

> (format nil "A Test:
"A Test: Example "
> (format nil "A Test:

"A Test: Example"

~10a" "Example")

~10@a" "Example")

,D,leeKTI/IBa ~s MO0X0Xa Ha ~a , HO nNe4yaraeT escape-CMMBOJIbl.

> (format nil "A Test: ~s" 42)

"A Test: 42"

> (format nil "Multiples: ~s ~s ~s ~s" 1 (list 2 3)
"Multiples: 1 (2 3) \"four five\" :SIX"

> (format nil "A Test: ~s" :test)

"A Test: :TEST"

> (format nil "A Test: ~s" "Example")

"A Test: \"Example\""

UtepupoBaHue no cnuc

Ky

"four five"

Mo HO nepebrpaTtb CNMCOK C NMOMOLWbIO AUPEKTUB ~( U - .

CL-USER> (format t "~{~a, ~}
1, 2, 3, 4, 5,

~%" '(1 2 3 45))

:six)

~~ MO>XXHO UCMONb30BaTb ON4 BblX0o4a, eC/in OCTAaJioCb 6onblle 31EMEHTOB.

CL-USER> (format t "~{~a~",
1, 2, 3, 4, 5

~}asm

'(1 2 3 405))

YncnoBoit apryMeHT MoXeT ObiTb 3a4aH ~{ 4T0Obl OrpaHMYnNTb, CKONbKO UTEepaLnii MOXHO

coenatb:

CL-USER> (format t "~3{~a~",

~pagn

'(1 2 3 405))
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~e{ ByneT nepebupaTtb OCTaBIIMECS apryMeHTbl BMECTO CrMCKa:

CL-USER> (format t "~a: ~Q@{~a~", ~}~%" :foo 1 2 3 4 5)
FOO: 1, 2, 3, 4, 5

MoaceBeyHuKM MOryT 6bITb NMOBTOPEHbI C MOMOLWbHKO ~: { :

CL-USER> (format t "~:{(~a, ~a) ~}~%" '((1 2) (3 4) (5 6)))
(1, 2) (3, 4) (5, 6)

YcnoBHble BblpaXeHusa

YCnoBHble Bblpa>XeHunsa MoryTt ObITb BbINOHEHbI C NMOMOLbIKO ~[ U ~] . Bblpa)KeHI/ISI Bblpa>XeHuns
pasnensdarTcsd ¢ noMowbio ~;

Mo yMOn4aHuio ~ [ NPUHUMAET LEeNoe YNCNO N3 CncKa apryMeHToB U BolbvpaeT
COOTBETCTBYlOWeEE NpennoxeHne. OroBopkn HAYMHAKTCS C HY NS

(format t "~@{~[First clause~;Second clause~; Third clause~;Fourth clause~]~%~}"
01 2 3)

; First clause

; Second clause

; Third clause

; Fourth clause

MocnenHee NpennoXxeHne MoxeT OblTb pasneneHo ~:; BMECTO 3TOro caenatb 3710 else-clause.

(format t "~@{~[First clause~;Second clause~;Third clause~:;Too high!~]~%~}"
012 3 4Y5)

; First clause

; Second clause

; Third clause

; Too high!

; Too high!

; Too high!

Ecnun ycnoBHOe BblpaxeHne HaumHaeTcs ¢ ~: [, OH ByaeT oxumnaatb 0606ueHHoro Oynesa BMECTO
uenoro yncna. OH MOXEeT UMEeTb TONbKO ABa NPEANI0XEHUS; NepBas nevyataeTcs, eCnm
nornyeckoe 3HayeHue 6biNo N1L , @ BTOPOE - €CNM OHO Oblfio NpaBLoiA.

(format t "~@{~:[False!~;True!~]~%~}"
t nil 10 "Foo" '())

; True!

; False!

; True!

; True!

; False!
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Ecnu ycnoBHoe BblpaxXeHne Ha4mHaeTCs C ~¢ [ , [JOJIXHO ObiTb TOMbKO 0OAHO NPEeaNoXeHue,
KOTOpOe nevartaeTcs, ecnv BBo, 06006IWEHHbIA NOrMYeckunii, sensieTcs npasanebiM. bynesbl He
6yayT NoTpebnsTbCcs, €CNN OHW NPaBAVBbI.

(format t "~@{~Q@[~s is truthy!~%~]~}"
t nil 10 "Foo" '())

; T is truthy!

; 10 is truthy!

; "Foo" is truthy!

Mpountante coopmat oHnamH: https://riptutorial.com/ru/common-lisp/topic/687/doopmat
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rnasa 29: PyHKLUN

3aMmedyaHusa

AHOHUMHblE OYHKLIMN MOTYT BblTb CO3AaHbI C UCMONb30BAHUEM 121venx . JIOKaNbHblEe OYHKLMM

MOryT ObIThb onpegneneHbl C NOMOWbKO 1LABELS U FLET

B rnobanbHblX Ha3BaHHbIX PYHKLMAX.
Examples

Obs3aTenbHbIe NapaMeTpbl

(defun foobar (x vy)
(format t "X: ~s~Q
Y: ~s~%"
X y))

(foobar 10 20)
; X: 10
; Y: 20
;=> NIL

J.ononHutenbHble NapameTpbl

. Nx napamMeTpbl onpeneneHbl Tak Xe, Kak n

HeobsizaTtenbHble napameTpbl MOryT ObiTb YKasaHbl Nocie HeobX0AMMbIX NapamMeTpos,
NCMONb3ys KNOYEBOE CNOBO sorTIONAL . [10CNEe Hero MoXxeT BbiTb HECKO/IbKO Heoba3aTeNbHbIX

napameTposB.

(defun foobar (x y &optional z)

(format t "X (~s) and Y (~s) are required.~@

Z (~s) is optional.~%"
Xy z))

(foobar 10 20)

; X (10) and Y (20) are required.
; Z (NIL) is optional.

;=> NIL

(foobar 10 20 30)

; X (10) and Y (20) are required.
; Z (30) is optional.

;=> NIL

Mo ymonyaHuio

3HayeHune no YMOJT4aHUIO MOXET ObITb 3aaHO AN Heobsi3aTeNbHbIX napamMmeTpoB, yKa3an
napameTp CO CMNCKOM; BTOPOE 3HA4YEHNE ABNAETCA 3HAYEHNEM MO YMONTYaHUIO. CDopma 3Ha4YeHun4
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no ymonyaHmio 6yeT oLeHNBaTbLCA TONbKO B TOM Cly4ae, eCnv apryMeHT Obin aaH, noaTomy ero
MO>HO MCNONb30BaTh AN NOBOYHBIX AW HEKTOB, HANPUMEP, NS coobweHMs 06 owmnbke.

(defun foobar (x y &optional (z "Default"))
(format t "X (~s) and Y (~s) are required.~@
Z (~s) is optional.~%"
Xy z))

(foobar 10 20)

; X (10) and Y (20) are required.
; Z ("Default") is optional.

;=> NIL

(foobar 10 20 30)

; X (10) and Y (20) are required.
; Z (30) is optional.

;=> NIL

MpoBepbTe, ObIN NN NpenocTaB/eH
AOMNONHUTENbHbIUN apryMeHT

TpeTwnid 4yneH MoxeT OblTb JOOABNEH B CMMCOK NOCNE 3HAYEHNS MO YMOMYAHUIO; MM
NePEMEHHON, KOTOPOE SABNSETCA UCTUHHBLIM, ECNIN aPryMeHT Obin AaH, Unn ntL €CNN OH He BObin
yKasaH (1 Mcnonb3yeTcs 3HaYEHME MO YMONTHAHUIO).

(defun foobar (x y &optional (z "Default" zp))
(format t "X (~s) and Y (~s) are required.~@
Z (~s) is optional. It ~:[wasn't~;was~] given.~%"
Xy z zp))

(foobar 10 20)

; X (10) and Y (20) are required.

; Z ("Default") is optional. It wasn't given.
;=> NIL

(foobar 10 20 30)

; X (10) and Y (20) are required.

; Z (30) is optional. It was given.

;=> NIL

dyHKUuusa 6e3 napameTpoB

"nobanbHble Ha3BaHHble PYHKLMM ONPEOENSOTCS C MOMOLWbIO DEr N .

(defun foobar ()
"Optional documentation string. Can contain line breaks.

Must be at the beginning of the function body. Some will format the
docstring so that lines are indented to match the first line, although
the built-in DESCRIBE-function will print it badly indented that way.

Ensure no line starts with an opening parenthesis by escaping them
\ (like this), otherwise your editor may have problems identifying
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toplevel forms."
(format t "No parameters.~%"))

(foobar)
; No parameters.
;=> NIL

(describe #'foobar) ; The output is implementation dependant.

; #<FUNCTION FOOBAR>

8 [compiled function]

;

; Lambda-list: ()

; Derived type: (FUNCTION NIL (VALUES NULL &OPTIONAL))

; Documentation:

g Optional documentation string. Can contain line breaks.

;

g Must be at the beginning of the function body. Some will format the

g docstring so that lines are indented to match the first line, although
g the built-in DESCRIBE-function will print it badly indented that way.
; Source file: /tmp/fileInaZzZlP

;=> No values

Teno dyHKUMM MOXET comepxaTtb noboe Konn4ecTso oopM. 3Ha4YeHNs U3 NocnenHen Popmsl
OynyT BO3BpaLLEHbl N3 PYHKLINN.

NMapameTp octaHOBa

OpvH napameTp rest-napameTpa MOXeT ObiTb 3aaH C K/IOYEBbIM C/TOBOM sREST MOC/E
HeobXx04MMbIX apryMeHToB. Ecnn Takoi napameTp CywecTByeT, PyHKLUNS MOXET NPUHMMATb
HEeCKO/bKO apryMeHToB, KoTopble ByayT crpynnupoBaHbl B CNMCOK B napameTpe rest. Obpatute
BHMMaHMWE, YTO NEPEMEHHAS CALL-ARGUMENTS-LIMIT ONPEAENseT MakCManbHOe KONNYECTBO
apryMeHToB, KOTOPbIE MOTYT UCMONb30BaTLCS B BbI30BE (PYHKLIMM, MOSTOMY KONMYECTBO
apryMeHTOB OrpaHMYeHO 3HaYeHNEM cneumnduyeckor peannsaumm He meHee 50 nnu bonee
apryMeHTOB.

(defun foobar (x y &rest rest)

(format t "X (~s) and Y (~s) are required.~@
The function was also given following arguments: ~s~%"
X y rest))

(foobar 10 20)

; X (10) and Y (20) are required.

; The function was also given following arguments: NIL

;=> NIL

(foobar 10 20 30 40 50 60 70 80)

; X (10) and Y (20) are required.

; The function was also given following arguments: (30 40 50 60 70 80)
;=> NIL

[TapameTpbl 0OCTaHOBa M KJZIIOYEBOro cnoBa
BMecCTe
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MapameTp rest MoXeT ObITb [0 NapaMeTpoB KOYEBOro cnoea. B aToM cnyyae oH 6yneT
coaepXxaTb CMMCOK CBONCTB, 3a4aHHbI Nofb3oBaTeneM. 3Ha4yeHns K4YeBbIX C/OB Mo-
npexHemy 6ynyT NpUBsI3aHbl K COOTBETCTBYIOLWEMY NapaMeTpy KOYEBOro CNoBa.

(defun foobar (x y &rest rest &key (z 10 zp))

(format t "X (~s) and Y (~s) are required.~@
Z (~s) is a keyword argument. It ~:[wasn't~;was~] given.~@
The function was also given following arguments: ~s~%"

X y z zp rest))

(foobar 10 20)

; X (10) and Y (20) are required.

; Z (10) is a keyword argument. It wasn't given.

; The function was also given following arguments: NIL
;=> NIL

(foobar 10 20 :z 30)

; X (10) and Y (20) are required.

; Z (30) is a keyword argument. It was given.

; The function was also given following arguments: (:Z 30)
;=> NIL

KntoueBoe CnoBO saLLoW-OTHER-KEYS MOTYT OblTb f0OaBNEHbl B KOHLE nambaa-crnvcka, 4Tobbl
NO3BONUTbL NOJIb30BATENO AAaBaTbh apryMeHTbl K/IIOYEBOro ClIoBa, He onpeaeneHHble Kak
napameTpbl. OHN OTNPABATCSA B CAMCOK OTAbIXA.

(defun foobar (x y &rest rest &key (z 10 zp) &allow-other-keys)

(format t "X (~s) and Y (~s) are required.~@
Z (~s) is a keyword argument. It ~:[wasn't~;was~] given.~@
The function was also given following arguments: ~s~%"

X y z zp rest))

(foobar 10 20 :z 30 :g 40)

; X (10) and Y (20) are required.

; Z (30) is a keyword argument. It was given.

; The function was also given following arguments: (:Z 30 :Q 40)
;=> NIL

BcnomorarenbHble nepemMeHHble

KnioyeBoe CnoBo saux MOXHO UCMONb30BaTh AN onpegneneHns nokanbHbIX NepeMeHHbIX 04
dPyHKUNN. OHun He aBnsoTCA napamMmeTpamin; noJsib3oBaTeslb HE MOXET UX NPenocTaBnTb.

&AUX UCNOJIb3YHKOTCA penko. Bbl Bcerga MoxeTe Ucnonb3oBaTb LET MW Kako-nnbo npyr0|7|
crnocob onpeneneHnsa nokanbHbIX NEPEeMeHHbIX B Tene oyHKUMN.

sAUX MIMEIOT NPeunMyLlecTBa, YTo IoKanbHble NepeMeHHble BCEro Tena yHKUUn nepemMellarTcs B
BEPXHIOI0 YacCTb, 1 3TO AenaeTt HEHYXHbIM OAUH YPOBEHb OTCTYMOB (Hanpumep, BBeAeHHbIn LET).

(defun foobar (x y &aux (z (+ x v)))
(format t "X (~d) and Y (~d) are required.~@
Their sum is ~d."

Xy z))
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(foobar 10 20)

; X (10) and Y (20) are required.
; Their sum is 30.

;=> NIL

OAQHMM 13 TUNUYHBIX MPUMEHEHNIA MOXET ObiTb paspelleHne napamMeTpoB «ykasaTenb». OnsTb

>Ke, BaM He HY>KHO Tak NnocTynatb,; NCMO/Ib30BaHNE 1et TaK XXe nonoMaTtun4Ho.

(defun foo (a b &aux (as (string a)))
"Combines A and B in a funny way. A is a string designator, B a string."
(concatenate 'string as " is funnier than " b))

RETURN-FROM, Bbixoa, u3 6noka unm oyHKLUK

dyHKUMKM BCerga yctaHaBnmBaoT 6N10K BOKPYr Tena. SToT 610K NMeeT TO Xe UM, Y4TO U UMS
PyHKUMW. DTO 03HAYAET, YTO Bbl MOXETE MCMOJ/Ib30BATb RETURN-FROM C 9TUM UMEHEM OnoKa,
4yTOObl BEPHYTHCSA U3 (PYHKLIMM U BEPHYTb 3HAYEHMSI.

Bbl [onXHbl n3beraTb paHHEro Havana, Korga aTo BO3MOXHO.

(defun foobar (x vy)
(when (oddp x)
(format t "X (~d) is odd. Returning immediately.~%" x)
(return-from foobar "return wvalue"))
(format t "X: ~s~@
g =gy
X y))

(foobar 10 20)

; X: 10

; Y: 20

;=> NIL

(foobar 9 20)

; X (9) is odd. Returning immediately.
;=> "return value"

MapameTpbl KJIlOYEBOro cnoBsa

[MapaMeTpbl KNIOYEBOrO CNOBA MOXHO ONPeaennTb C MOMOLbIO K/TIOYEBOro cnoBa skey . OHU
Bceraa sBnaTcs HeobsizatenbHbIMK (CM. [MprMep ONONHUTENBbHBIX NAPaMeTPoB 4N
nonpobHocTel onpenenerHns). MoryT 6biTb HECKO/IbKO NapamMeTpoB KHOYEBbIX C/IOB.

(defun foobar (x y &key (z "Default" zp))

(format t "X (~s) and Y (~s) are required.~@
Z (~s) is a keyword argument. It ~:[wasn't~;was~] given.~%"
Xy z zp))

(foobar 10 20)

; X (10) and Y (20) are required.

; Z ("Default") is a keyword argument. It wasn't given.
;=> NIL

(foobar 10 20 :z 30)
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; X (10) and Y (20) are required.
; Z (30) is a keyword argument. It was given.
;=> NIL

MpounTanTte goyHKUmmM oHNamH: https://riptutorial.com/ru/common-lisp/topic/2126/pyHKunn
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rnasa 30: PyHKLUUM KaK 3Ha4YeHUSs NepBoro
Kfacca

CuHTakcuc

(MMs pyHKUMKM); n3BNeKaeT 06 bEKT PYHKLMUM 3TOFO UMEHM

#'Ha3BaHVe ; CMHTaKCU4YeCKuUin caxap onsa (MMs PyHKUMK)

(cumBON-APyHKLMS); BO3BpALAeT PYHKLNIO, CBA3AHHYIO C CUMBOJIOM

(cpyHkums funcall args ...); PYHKLMA BbI30Ba C NOMOLbIO args

(MpuMeHuTb pyHKUMio arglist); pyHKUMSA BbI30OBA C aprymeHTamu, ykasaHHbIMA B CMINCKEe
(npumeHunTe hbyHKuMIO argl arg2 ... argn arglist); BbI30B OYHKLMUN C apryMeHTamu,
3agaHHbiMK argl, argz, ..., argn, a octanbHble B cnncke arglist

napameTpbl
napametp noapo6HocTH
Ha3BaHve HEKOTOPbIA (HEOLLEHEHHbI) CUMBO, KOTOPbIA HAa3biBaeT PYHKLMIO
ycnosHoe
CUMBON
06o3HayeHne
OyHKLNSA JoyHKLMI0, KOTOpas O0J1XXKHa Ha3blBaTbCA
apr ... HOMb UK 6onee apryMeHToB ( HE CMINCOK apryMeHTOB)

CMMNCOK apryMEHTOB  CMUCOK, COAEPXallniA apryMeHThl, nepenasaemble OyHKLMN

KaXAblA N3 HUX NpeacTaBnseT coboit OANH apryMeHT, KOTOpPbIiA

argl, argz, ..., argn
LONXeH bblTb NepenaH oyHKLUMM

3aMmedyaHusa

foBOpS 0 Lisp-nofobHbIx A3blkax, CywecTByeT obuwee pa3nmyme Mexay TeM, 4TO N3BECTHO Kak
Lisp-1 v Lisp-2. B Lisp-1 cnMBObl UMEIOT TONIbKO 3HAYEHWNE, N eCNU CUMBOJT OTHOCUTCS K
hyHKUMW, TO 3HAYEHNEM 3TOro cuMBona byaeT ata oyHkums. B Lisp-2 cumMBOnbl MOryT UMETH
OTA€ENbHbIE CBA3AHHbIE 3HAYEHMS 1 YHKLIMK, MO3TOMY TpebyeTcsi cneumanbHas copma ons
CCbIJIKM Ha OYHKLMIO, XPaHSLWYOCS B CUMBONE, a HE Ha 3HAaYeHne.

Common Lisp - 3T0 B OCHOBHOM Lisp-2, HO Ha caMoM fAene cylecTeyeT 6onee ABYX NPOCTPAHCTB
MMEH (K KOTOPbIM MOTYT OTHOCUTbCS CUMBOJIbI) - CUMBOJIbl MOTYT CCbINaTbCs, HaNpuUMep, Ha
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3HaHeHMﬂ,prHKuMM,TMHbIMTeFM.
Examples

OnpeneneHne aHOHUMHbIX (PYHKLIMA

®yHkuun B Common Lisp SABNAIOTCSA 3HAYeHUsSIMY 11epBoro knacca . AHOHUMHYIO (PYHKLUMIO
MO>XHO CO34aTb C MOMOLbIO lambda . HANpPUMEP, 30eCb eCTb PYHKUNSA U3 3 apryMeHToB, KOTOpble
Mbl 32TEM Bbl3bIBAEM C MOMOLLbIO funcall

CL-USER> (lambda (a b c) (+ a (* b c)))

#<FUNCTION (LAMBDA (A B C)) {10034F484B}>
CL-USER> (defvar *foo* (lambda (a b c) (+ a (* b c))))
*FOO*

CL-USER> (funcall *foo* 1 2 3)
7

AHOHMMHbIE COYHKLMM TakXXe MOryT NCrnonb3oBaTbcs HanpsMyto. Common Lisp npenoctasnseT
CUMHTaKCUC ONS Hero.

((lambda (a b c) (+ a (* b ¢))) ; the lambda expression as the first
; element in a form
1 2 3) ; followed by the arguments

AHOHUMHbIE PYHKUNM TakXe MOryT XpaHUTbCS Kak rnobanbHble PYHKLNN:

(let ((a—-function (lambda (a b c) (+ a (* b c))))) ; our anonymous function
(setf (symbol-function 'some-function) a-function)) ; storing it
(some—function 1 2 3) ; calling it with the name

LutupoBaHHble nAM6,8a-BbipaXeHUsi He BN TCSA PYHKLUSMU

O6paTtnTe BHUMaHWE, 4TO LMTUPYyEMble NSiMOAa-BblpaXXeHWs He SBNAOTCA PYHKLMSIMU B
Common Lisp. 970 He paboTaeT:

(funcall ' (lambda (x) Xx)
42)

Y106kl Npeobpas3oBaTb LMTUPOBAHHOE BblpaxeHne nsimbaa B OYHKLMIO, UCNONb3YATE coerce ,

eval UM funcall .

CL-USER > (coerce ' (lambda (x) x) 'function)
#<anonymous interpreted function 4060000A7C>

CL-USER > (eval ' (lambda (x) X))
#<anonymous interpreted function 4060000B9C>

CL-USER > (compile nil ' (lambda (x) X))
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#<Function 17 4060000CCC>

Cchbinasicb Ha cywiecTesyloume (oyHKLUN

NMoboin cumon B Common Lisp MMEET CNOT ANS NEPEMEHHON, Noanexallel NnpuBaske, u

OTOENbHbIN CNOT ANA CBA3AHHON (PYHKLMN.

ObpaTute BHMMaHNe, 4TO MMEHOBAHME B 9TOM NMpUMepe TONbKO ANs uanctpaumm. I nobanbHble

HepeMeHHHeIKBAOHXHbIHaSHBaTbCﬂfoo,HO*fmﬁ'.nOCﬂeﬂHﬂﬂHOTauMﬂ-STOCOFﬂameHMe
darouiee noHATb, 4HTO NepeMeHHas ABNAETCA crieunasnbHou nepeMeHHon, I/lCI'IOJ'Ib3yPOLI.I,eI7I

AdnHammn4eckKoe CcBs3biBaHne .

CL-USER> (boundp 'foo) ;is FOO defined as a variable?

NIL

CL-USER> (defvar foo 7)

FOO

CL-USER> (boundp 'foo)

T

CL-USER> foo

7

CL-USER> (symbol-value 'foo)
7

CL-USER> (fboundp 'foo) ;is FOO defined as a function?

NIL

CL-USER> (defun foo (x y) (+
FOO

CL-USER> (fboundp 'foo)

T

CL-USER> foo

7

(* x x)

CL-USER> (symbol-function 'foo)

#<FUNCTION FOO>
CL-USER> (function foo)
#<FUNCTION FOO>

CL-USER> (equalp (quote #'foo)

T

CL-USER> (eq (symbol-function

T

CL-USER> (foo 4 3)

25

CL-USER> (funcall foo 4 3)

(* vy v)))

(quote (function foo)))

'foo)

;get an error: 7 is not a function

CL-USER> (funcall #'foo 4 3)
25

CL-USER> (defvar bar #'foo)
BAR

CL-USER> bar

#<FUNCTION FOO>

CL-USER> (funcall bar 4 3)
25

CL-USER> #'+

#<FUNCTION +>

CL-USER> (funcall #'+ 2 3)
5

#'fo0)
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dPYyHKLUMM 60Nnee BbICOKOro nopsiaka

Common LISp COOoepPXWnT MHOIo prHKLI,I/II7| 6onee BbICOKOro nopsnka, KotTopble nepenaroT
(*)YHKLI,I/II/I ONA aprymMmeHToB U Ha3biBakoT UX. Bo3MoxHo, Hanbonee ('*)YH,U,aMeHTaﬂbeIMVI
ABNAKTCA funcall N apply

CL-USER> (list 1 2 3)

(1L 2 3)

CL-USER> (funcall #'list 1 2 3)

(1L 2 3)

CL-USER> (funcall #'list 1 2 3 4 5)

(1L 2 3 405)

CL-USER> (apply #'list '(1 2 3))

(1L 2 3)

CL-USER> (apply #'list 1 2 '(4 5))

(1L 2 3 405)

CL-USER> (apply #'+ 1 (list 2 3))

6

CL-USER> (defun my-funcall (function &rest args)
(apply function args))

MY-FUNCALL

CL-USER> (my-funcall #'list 1 2 3)

(L 2 3)

CylwecTByeT MHOro Opyrux goyHKUmiA 6oee BbICOKOro nopsiaka, KoTopble, HanpuMep,
MHOFOKPaTHO NPUMEHSIIOT (OYHKLMIO K NIeMEeHTaM crucka.

CL-USER> (map 'list #'/ '(1 2 3 4))

(1 1/2 1/3 1/4)

CL-USER> (map 'vector #'+ '(1 2 3 4 5) #(5 4 3 2 10))
#(6 6 6 6 15)

CL-USER> (reduce #'+ '(1 2 3 4 5))

15

CL-USER> (remove-if #'evenp '(1 2 3 4 5))

(1 3 5)

MopnBeneHue utToros
CDyHKLI,I/Iﬂ COKpaLLI.EHVISI MOXET UCNOoNb30BaTbCA ON4 CyMMI/IpOBaHI/IFI 31eMeHTOB B cnuncke.

(reduce '+ '"(1 2 3 4))
;;=> 10

Mo ymonyaHuio cokpaLl,eHue BbIMOSHAET J1eBO-accoumaTtMBHOE CoOKpaLleHne, YTo 03Ha4YaeT, 4To
cymma 10 Bbl4MCNAETCS Kak

(+ (+ (+ 1 2) 3) 4)

MNepBble OBa aneMeHTa cHayana CyMMUPYIOTCS, a 3aTeM aToT pe3ynbTaT (3) pobasBnsercs K
cnenyouwemy anemMeHTy (3) ons nony4yeHms 6, KOTOPbIA, B CBOK o4epenpb, nobaensiercs K 4,
4yTOObI MONYYNTb KOHEYHbI pe3ynbTar.
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9710 6e3onacHee, YeM uncrnonb3oBaHne apply (Hanpumep, in (apply '+ (1 2 3 4)), noTOMy 4TO
ONYHA Crcka apryMeHToB, KOTOPYIO MOXHO nepefatb O15 NpUMeHeHus , orpaHnyeHa (cm. Call-
arguments-limit ), 1 cokpauieHue bynet pabotatb C PYHKUNSMU, KOTOPbIE MPUHMMAIOT TONBKO
Ba aprymeHTa.

YkazaB aprymeHT knto4eBoro cnosa from-end , reduce 6ynet obpabatbiBaTb CNNCOK B APYrOM
HanpaBneHMKn, 4TO O3HAYaeT, YTO CyMMa Bbl4MCnsieTcs B o6paTHOM nopsake. To ecTb

(reduce '+ (1 2 3 4) :from-end t)
;;=> 10

BblHUCNAET

(+ 1 (+2 (+ 3 4)))

BHenpeHue peBepca U aHHYIMPOBaHUS

Common Lisp y>Xe umeeT o6paTHYr (pyHKLIMIO, HO ECNIN 3TO He Tak, TO ero MOXHO NIerko
peannaoBaTb C NMOMOLbI COKPALLEHUS . Y4nTbIBAS CNMCOK, NOLOOHbIN

(1 2 3) === (cons 1 (cons 2 (cons 3 '())))
obpaTHbIil CNncoK

(cons 3 (cons 2 (cons 1 '"()))) === (3 2 1)

9710 MOXeT ObITb HE O4EBUAHOE NCMO/b30BaHNE COKPALLLEHUS , HO ECNM Y HAc eCTb CPyHKLMSA
«0OpaTHOro cons», CKaXxem Xcons , Takas, 4To

(xcons 1 2) === (2 . 1)
3aTeM
(xcons (xcons (xcons () 1) 2) 3)

4TO 4BN4eTCsA YMEHbLUEHNEM.

(reduce (lambda (x y)
(cons y x))
'(1 2 3 4)
tinitial-value '())
;=> (4 3 2 1)

Common Lisp nmeeT opyryio nonesHyto gyHkUmMio, revappend , KoTopas npeactasnset cobon
KombuHauumto reverse n append . KoHUeNTyanbHO, OH MEHSIET CMIUCOK 1 LOOABNAET €ro B KaKow-
TO XBOCT:
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(revappend '(3 2 1) '(4 5 6))
;5=> (1 2 3 45 6)

9710 TakXe MoXeT OblTb peann3oBaHo C YMEHbLUEHUEM . OT0 (pakT, 3TO TO Xe camoe, YTO U
peannsaunsi 06paTHOro Bblle, 3a UCKNIOYEHNEM TOr0, YTO Ha4YanbHOe 3HaYeHne OONXHO ObiTb
(4 5 6) BMeCTO NycTOro crnvcka.

(reduce (lambda (x vy)
(cons y x))
'(3 2 1)
:initial-value '(4 5 6))
;=> (1 2 3 45 6)

3aTtBopbl

DyHKLMKN 3aNOMUHAIOT TIEKCUYECKYI0 06n1acTb AECTBUS, B KOTOPOW OHW onpeaeneHbl. MN3-3a
3TOr0 Mbl MOXEM 3aK/YNTb NSMOAay B 3a4aHWMUN 3aKPbITUSI.

(defvar *counter* (let ((count 0))

(lambda () (incf count))))
(funcall *counter*) ;; => 1
(funcall *counter*) ;; = 2

B npvBeieHHOM Bblille NpuMepe NepeMeHHasi c4eTyrka AOCTYrnHA TONbKO ANl aHOHUMHO
pyHKUMKN. DTO Bonee 0TYETNIMBO BUOHO B CNEyOWEM NpuMepe

(defvar *counter-1* (make-counter))
(defvar *counter-2* (make-counter))

funcall *counter-1%*
funcall *counter-1%*
funcall *counter-2%*

Il
\
w = NP

( )
( )
( )
( )

funcall *counter-1%*

OnpepneneHve PYHKLUHA, BbINMOSHAKOLWLUX PYHKLUU N BO3BpaLL,aemblie
pyHKUUN

MNpocTon npumep:

CL-USER> (defun make-apply-twice (fun)
"return a new function that applies twice the function fun' to its argument"
(lambda (x)
(funcall fun (funcall fun x))))
MAKE-APPLY-TWICE
CL-USER> (funcall (make-apply-twice #'1l+) 3)
5
CL-USER> (let ((pow4 (make-apply-twice (lambda (x) (* x x)))))
(funcall pow4d 3))
81
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Knaccuyeckuin npumep yHkmoHansHoro coctaea : (fogoh) (x)=f(g (h(x)):

CL-USER> (defun compose (&rest funs)

"return a new function obtained by the functional compositions of the parameters"
(if (null funs)

#'identity
(let ((rest-funs (apply #'compose (rest funs))))

(lambda (x) (funcall (first funs) (funcall rest-funs x))))))
COMPOSE
CL-USER> (defun square (x) (* x x))
SQUARE
CL-USER> (funcall (compose #'square #'l+ #'square) 3)
100 ;; => equivalent to (square (1+ (square 3)))

MpounTante PyHKLUMM KaK 3HA4YEHNS NEPBOro knacca oHnamH: https://riptutorial.com/ru/common-
lisp/topic/1259/pyHKUMKN-KaK-3HAYEHUA-NEePBOro-knacca
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rnasa 31: X3aw-tabnuupbl

Examples

Co3paHue xelw-Tabnuubl
X3L|.|'Ta6f||/|L|,b| CcO30aKTCH C NOMOLWbHK make-hash-table .

(defvar *my-table* (make-hash-table))

DyHKLMS MOXET NPMHUMATL NapameTpbl K/IHOYEBbIX CNOB AN AafIbHEAWero onpeaeneHns
noBefeHNs MONy4YEeHHOW xew-Tabnmubl:

e test : BBIOOP CPYHKUWUN, NCMONb3YEMOW ONS CPaBHEHMS Ktoyel ons paseHcTea. MoxeT
6blTb, 0603HaYeHNe ANs OOHON N3 PYHKUMNA eq , eql , equal WIN equalp . [10 yMONYaHMIO
NCMonb3yeTCs eq .

* size ! MOACKA3kKa K peannsaumm o NPOCTPaAHCTBE, KOTOPOE U3HAYaNbHO MOXeT
notpeboBaTbCs.

* rehash-size . ECN Lenoe yncno (> = 1), To Npu BbINOMIHEHUN NEPENMEHOBAHNS X3LL-
Tabnmua yBenmunT CBOK EMKOCTb Ha ykasaHHoe 4ucno. Ecnu B npotreHoM cnyyae float (>
1.0), To xew-Tabnmua yBenm4nT ero eMKOCTb 0 NPOAYKTA rehash-size U NPEObIAYLLEN
€MKOCTW.

* rehash-threshold : YKa3blBaeT, Kak A0JIXHA ObITb 3anofiHeHa xaw-t1abnmua, 4Tobbl Bbi3BaTh
NOBTOPHbLIN nepexsar.

NTepauusi No aneMeHTaM X3Lw-Tabnuubl ¢ noMoubio maphash

(defun print-entry (key value)
(format t "~A => ~A~%" key value))

(maphash #'print-entry *my-table*) ;; => NIL

Ncnonb3oBaHWe maphash NO3BONSET Nepedbupatb 3anuncy xaw-tabnuubl. MNopsnok ntepaunii He
ykasaH. [lepBbii apryMeHT - aTO OyHKUMS, NPpUHUMaloWwas nsa napamerpa: K4 1 3Ha4yeHne
TeKylen sanucu.

maphash BCerga BO3BpallaeT NIL .
MTean,Vlﬂ no 3JieMeHTaMm X3|.|J'T36"V|L|,b| C ULUKJIOM

Makpoc uuvkna nogaepXneaeT UTepaumto no Knoyam, 3Ha4YEHNAM UK KoYaM 1 3HaYEHUSM
xaw-tabnuubl. Cnepytowme NprMepbl NOKa3biBaOT BO3MOXHOCTU, HO MOJHbIA CUHTAKCUC LMKNa
no3sonsieT 6onblue KOMOUHaAUNIA N BAPUAHTOB.
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Mo kno4yam n 3HaYeHUsSM

(let ((ht (make-hash-table)))
(setf (gethash 'a ht) 1
(gethash 'b ht) 2)
(loop for k being each hash-key of ht
using (hash-value v)
collect (cons k v)))
pi=> ((A . 1) (B . 2))

(let ((ht (make-hash-table)))
(setf (gethash 'a ht) 1
(gethash 'b ht) 2)
(loop for v being each hash-value of ht
using (hash-key k)
collect (cons k v)))
ii=> ((A . 1) (B . 2))

Mo knasuwuam

(let ((ht (make-hash-table)))
(setf (gethash 'a ht) 1
(gethash 'b ht) 2)
(loop for k being each hash-key of ht
collect k))
ii=> (A B)

3a 3HauyeHus

(let ((ht (make-hash-table)))
(setf (gethash 'a ht) 1
(gethash 'b ht) 2)
(loop for v being each hash-value of ht
collect v))
ii=> (1 2)

VITepau,vm Mo 3/IeMeHTaM X3LW-Tabnumubl C NOMOLLbIO nrTeparopa Xew-Tabnuubl

Kntoun n 3HaveHns xew-tabnunubl MOXHO NOBTOPUTL C MOMOLLbIO Makpoca C-xalu-Tabnuuein-
nTepaTopom . 310 MOXeT BbITb HEMHOIO CNoXHee, 4eM maphash unm loop , HO ero MoXHo
NCnonb30BaThb ANS peanmsaunmn nTepaumoHHbIX KOHCTPYKLUMIA, UCNONb3YyEMbIX B 9TUX METOLAX.
with-hash-table-iterator npuHMaeT nMs n xaw-Tabnuuy 1 CBA3bIBAET UMS BHYTPU TeNa, Tak 4to
nocnefnoBaTebHbIe BbI30Bbl UMEHW MPUBOASAT K HECKOIbKUM 3HAYEHUSAM: (i) nornyeckoe
3HayeHue, ykasbiBatollee, NPUCYTCTBYET N 3Ha4veHme; (i) knoY Bxoaa; u (iii) 3HaYeHne 3anucu.

(let ((ht (make—hash-table)))
(setf (gethash 'a ht) 1
(gethash 'b ht) 2)
(with-hash-table-iterator (iterator ht)
(print (multiple-value-list (iterator)))
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(print (multiple-value-list (iterator)))

(print (multiple-value-list (iterator)))))

(T A 1)
(T B 2)
(NIL)

rr
rr
rr

MpounTaite Xaw-tabnuubl oHnaH: https://riptutorial.com/ru/common-lisp/topic/4482/x3ww-

Tabnuubl
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KpenuTbl
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12

13
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Hauyano paboThbl ¢
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ANSI Common Lisp,
A3bIKOBOW CTaHOapT
N ero OoKyMeHTaums
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CUCTEMb
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Lisp
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