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Conditionalul

- Lisp are doua tipuri de expresii conditionale:
o JK
s COND

- Functia care exprima clasicul IF are formularea
(if test then else):
= if e cuvint chelie.

= Daca test e adevarat, atunci se intoarce valoarea
lui then; altfel, vom obtine valoarea lui else.



Exemple simple

BN C\Windows\system32\cmd.exe - lisp.exe -M lispinitmem S=RECH X

[31% Cif £t ‘yves ‘nor
YES

[41> (if nil 'yes ‘no>
NO
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Exemple - Testare raport

R Lister - [F\Kits\clisp-2.30\rapart.isp] E=REEE X

File Edit Options Help 100 %
{defun raport {(x y)

(if (= y 8) 9999 (/ % y))

)

BN C\Windows\system32\cmd.exe - lisp.exe -M lispinitmem C=HECIAX
[?]1> (compile—file ""raport.lisp'>

Compiling file F:sKitssclisp—2.38%raport.lisp ...

Urote file F:ixKitssclisp—2.380raport.fas
A errors, B warnings
#P"F:~~Kitsssclisp—-2 .38 ~raport.fas' ;

[181> <(load "raport'>

33 Loading file F:xHitssclisp-2.38raport.fas ...
%; Loaded file F:sKitssclisp—2.38raport.fas
[111> <{raport 1 H>
999

(121> <(raport 1 2>
1.2

513]} Craport 4 22
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Exemple - Modulul unui numar

R Lister - [FAKits\clisp-2.30\modullisp] & | =Rl X

File Edit Options Help 100 %

(defun modul {n)

“Intoarce modulul numarului dat ca argument”
{if (< n B) {- n) n)

)

B C\Windows\system32\cmd.exe - lisp.exe -M lispinit. mem | == |-"’EE
[14]1> <compile—file "modul.lisp'>

Compiling file F:isKitssclisp—-2.38wmodul.lisp ...

lrote file F:sKitssclisp—2.38smodul.fas

B errors, B warnings
#HPVF:~“HKitssselisp—2.30%\modul.fas" ;

MIL ;

HIL

[15]1> <load "“"modul'>

35 Loading file F:sKitssclisp—-2.38~modul.fas ...
%; Loaded file F:sxKitssclisp—-2.30modul.fas
515]} {modul 2>
51?]} Cmodul -2
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Exemplu - Functia semn

| semn.lisp - Motepad _— | o
File Edit Format Wiew Help
(defun semn (n)
"Preia un numar si intoarce - daca e negativ, + daca e pozitiv si 0 daca e egal cu 0"
(if (xn 0)
(if (=n0) 0 "+))
)
Bl C\Windows\system32\cmd.exe - lisp.exe -M lispinit.mem . |ﬂ|ﬁ

[4]1> <compile—file "semn.lisp'>

Compiling file C:sUserssRBuxa & CatasDeszktopsLispsclisp—2.3@0zemn.lisp ...

Wlrote file C:slUsersBuxa & Cata“Desktop Lisp~clisp—2.38%semn.fas
B errors, B warnings
#P'C:ssUserssSRuxa & CatassDesktopssLispsscelisp—2.385Ssemn.fas' ;

[51> <load “"semn'>

i3 Loading file C:sUserssRuxa & CatasDesktopsLispsclisp—2.38%“semn.fas

:3 Loaded file C:sUserssRuxa & CatasDezktopsLizpsclizp—2._30zemn.fas
T

[61* Czemn 22
+

[71> Czemn —23

[81> Czemn B>
B
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Conditionalul COND

- Expresia IF este potrivita pentru a alege intre
doua calcule pe baza unui singur test.

- Insa, in momentul in care avem de ales intre
teste multiple, folosirea lui IF este greoaie si
greselile pot aparea foarte usor.

 In aceste cazuri, vom utiliza alternativa lui IF si
anume conditionalul COND.

- Evident, in cazul invers, cand avem un singur
test, este mai eficient sa folosim IF.
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Conditionalul COND

 Functia COND are sintaxa (cond (p, e,) ... (p,
e,)):

= Evalueaza p;-urile in ordine pana cand unul dintre
ele, p;, este true.

= Atunci intoarce €;.

= Daca niciun p; nu este evaluat ca True, atunci
intoarce False.

- Fiecare lista (p; e;) poarta numele de pereche
COND:
s p; este testul (conditia).
= e, este expresia.



Exemplu - Functia semn - Reluare

|

|| semnZlisp - Notepad — E=SrE X
File Edit Format Wiew Help
(defun semn (n)
"Preia un numar si intoarce - daca e negativ, + daca e pozitiv si 0 daca e egal cu 0"
{cond {{< n Q) "=}
((=n 0) 0)
((n0) "+)
)
)
Bl C\Windows\system3Z\cmd.exe - lisp.exe -M lispinitmem =] ) [

[?2]1> <compile-—file "“"semn2.lisp''>

Compiling file C:sUserssBuxa & CatasDesktopsLispsclisp—2.38szemn2.lisp

Wrote file C:slUserssRBuxa & Cata“DesktopsLispsclisp—2.380semn2.fas

H errors,. H warnings

ﬁ?EE:HHUEEPEHHHUKa & CatassDesktopssLhispsscelisp—2.38sssemn2.fas" ;

MIL

[18]1> (load "semn2'>

:3 Loading file C:sUsers“Ruxa & CatasDesktopsLispsclisp—2.380%semn2.fas
%; Loaded file C:sUserssRBuxa & CatasDesktopsLispsclisp—2.38%zemn2.fas

[111> <zemn @A>
0
[121> <{z=emn —22>

[13]1> <szemn 22>
+




A,

Asemanare cu |F-ul procedural

if p, then e, (cond (p, e,)
else if p, then e, (p, e.)

else if p, then e, (p, €,

else e, (te,))
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Recursivitate




Folosirea functiilor recursive

« Sa calculam recursiv suma a doua numere
nenegative.

j sumarec.lisp - Motepad = | [
File Edit Format View Help

{defun suma (nl1 n2)

"Intoarce suma a doua numere intregi phenegative"
(if (= nl O) n2

(suma (- nl 1} {(+ n2 1))

J

)

T —

B C\Windows\system32\cmd.exe - lisp.exe -M lispinit. mem

i

[161> {cumpiie—file "sumarec.lisp'>
Compiling file C:sUserz“Ruxa & Cata“Desktop:Lisphclisp—2_3@8sumarec.lisp ...

rote file C:-sUsers“Ruxa & Cata“DesktopsLispsclisp—2.380sumarec.fas
B errors. H warnings

He''C-~~Userss“Ruxa & Catass~Deszktop~~Lispsselisp—2.30%szsumarec.fas" ;

171> (load "sumarec.lisp'>

33 Loading file sumarec.lizp ...
:3 Loaded file zumarec.liszp

T

[181> Csuma 3 52

g




Observarea recursivitatii

BN C:\Windows\system32\cmd.exe - lisp.exe -M lispinitmem

[21]1* <trace sumal

Tracing function SUMA.

CSUMA >
[22]1>* {suma 3 52

1
2
3
4
4
3
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g

Trace:
Trace:
Trace:
Trace:
Trace:
Trace:
Trace:
Trace:
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Definirea unei functii recursive

- Fiecare functie recursiva poate avea formularea:
o (defun functie lista_variabile (cond
perechi_cond))
= sau (defun functie lista_variabile (if test then

else)).

- In cazul unei functii recursive corect definite, un
apel cu parametri nepotriviti poate genera o
recursivitate infinita.
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Functia ASSERT

- Pentru a evita argumente gresite, atunci cand
definim o functie putem folosi constructia assert.
» Sintaxa acestela este:
(assert asertie (variabile _de_schimbat) string
variabile mentionate)
« Asertia este evaluata.
= Daca este True, functia se executa normal.



Functia ASSERT

(assert asertie (variabile de_ schimbat) string

variabile mentionate)

= Daca este False, Lisp printeaza o eroare:

- Ii da utilizatorului optiunea de a termina sau de a
schimba valorile acelor variabile_de_schimbat.

+ Mesajul din string este afisat.

 In acest string putem mentiona anumite variabile,
scriind ~S pentru fiecare si trecandu-le in cadrul
campului variabile _mentionate.



—

Redefinim suma a doua numere

mj sumarec.lisp - Notepad EM

File Edit Format View Help

(defun suma (Nl n2) -
"Intoarce suma a doua numere intregi nenegative"

(assert

(and (integerp nl) (>= nl 0))

(n1)

"nl trebuie sa fie un intreg nenegativ, in schimb este dat ca ~5."
ni)

(assert

(and (integerp n2) (= n2 0))

(n2)

"n2 trebuie sa fie un intreg nenegativ, in schimb este dat ca -5."
n2)

(if (= nl O) n2

(suma (- nl 1) (+ n2 1))

J

)
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ChWindows\system32icmd.exe - lisp.exe -M lispinibmem

[25]1% C{compile—file "sumarec.lizp'>

Compiling file C:sUserssFRuxa & CatasDesktopsLispsclisp—-2.38~sumarec.lisp ...
rote file CoslUsers“Buxa & CatasDesktopLispsclisp—2.38ssumarec.fas

A errors, B warnings

#HP'C:ssUzerssSRuxa & CatassDesktopssLispsseliszp-2.3@8sssumarec.fas® ;

MIL ;

MI L

[26]1F <(load "“sumarec.lisp''>

77 Loading file sumarec.lisp ...

LIARMING:

DEFUNM-DEFMACRO: redefining SUMA:; it was traced?
;3 Loaded file sumarec.lisp

T
[27]1% <{suma -3 5>

=% — Continuabhle Error

nl trebuie sa fie un intreg nenegativ, in schimb este dat ca -3.
If you continue ¢hy typing ‘continue’?: ¥You may input a new value.
1. Break [28]1> continue

gew M2:- 2
[22]1% <suma 3 -5

=% — Continuable Error

n2 trebuie sa fie un intreg nenegativ, in schimb este dat ca -5.
If you continue ¢hy typing ‘continue’?: ¥You may input a new value.
1. Break [38]1> continue

[31]1> <suma -3 -5

#% — Continuable Error

nl trebuie sa fie un intreg nenegativ, in schimb este dat ca -3.
If you continue ¢hy typing ‘continue’?: ¥You may input a new value.
1. Break [32]1> continue

Mew M2: 4

% — Continuwabhle Error

n2 trebuie sa fie un intreg nenegativ, in s=chimbh este dat ca 5.
If you continue <hy typing ‘continue’?>: You may input a new value.
1. Break [331* continue

Mew M2: 5§
9




O alta versiune a sumei

ﬁ_' sumarec2lisp - Notepad

-

-

|_|:L||E||-r'f—]1

File Edit Format WView Help

{defun sumaz (Nl n2)

"Intoarce suma a doua numere intregi nenegative"

{assert
(and (integerp nl) (>= n1 0))
(nl1)

"nl trebuie sa fie un intreg nenegativ, in schimb este dat ca ~5."

ni)

(assert

(and (integerp n2) (>= n2 0))
(n2)

"n2 trebuie sa fie un intreg nenegativ, in schimb este dat ca ~5."

02

(if (= nl 0) n2
£+ (suma2 (- nl 1) n2) 1)

)

[58]1F <trace suma2l>
33 Tracing function
CSUMA2 >

[511% <suma2 3 52

Trace: <SUMAZ2
2. Trace: <SUMAZ

ITrace: (SUMAZ
Trace: (SUMAZ
Trace: SUMAZ
Trace: SUMAZ2
Trace: SUMAZ
Trace: SUMAZ

[ | Pl P L s e

S e e (G Pk D L
I:CI-..JCI'H'.I'I - m wm w

SUMAZ.

LALALADR
! B B




Produsul a doi intregi nenegativi

T - W
_ | produsreclisp - Notepad ; t—_— — e e

S |

File Edit Format View Help

(load "sumarec")

(defun produs (nl1 n2)

"Intoarce produsul a doua numere intregi nenegative"”

(assert

Eang (integerp nl1) (>= nl1 0))

nl

"nl trebuie sa fie un intreg nenegativ, in schimb este dat ca ~5."
ni)

(assert

(and (integerp n2) (>= n2 0))

(n2)

"n2 trebuie sa fie un intreg nenegativ, in schimb este dat ca -5."
n2)

(if (= 1) n2

(suma n2 (produs (- nl 1) n2))

)

1)




[62]1* {compile—-file "produsrec.lisp"'>

Compiling file C:sllzserssRuxa & CatasDesktop~Lispclizp—2.38~produsrec.lisp ...

Wrote file C:xUszersz“Ruxa & Cata“DesktopsLizpsclisp-2._38~produsrec.fas

A errors, B warnings

#HP"CSlsersssRuxa & Catas“DesktopssLispssclisp-2.380%~produsrec.fas" ;

MIL ;

MIL

[631> (load "produsrec.lisp'>

;3 Loading file produsrec.lisp ...
Loading file C:sUszerszRuxa & CatasDezktopsLispscliszp-2.30%zumarec.fas
Loaded file C:sUsers“Ruxa & Cata“Desktop“Lispsclisp—2.38“zumarec.fas

EFUNA-DEFMACRO: redefining PRODUS;: it was traced?
;7 Loaded file produsrec.lisp

[64]> <(trace produs?

;s ITracing function PRODUS.
CPRODUS >

[651> <produs 3 52

Trace: (PRODUS '3
Trace:= <PRODUS *'2
Trace:= <PRODUS ‘1
Trace:=: PRODUS ==
Trace: PRODUS ==
Trace: PRODUS ==

Produsul a doi intregi nenegativi




[62]1* {compile—-file "produsrec.lisp"'>

Compiling file C:sllzserssRuxa & CatasDesktop~Lispclizp—2.38~produsrec.lisp ...

Wrote file C:xUszersz“Ruxa & Cata“DesktopsLizpsclisp-2._38~produsrec.fas

A errors, B warnings

#HP"CSlsersssRuxa & Catas“DesktopssLispssclisp-2.380%~produsrec.fas" ;

MIL ;

MIL

[631> (load "produsrec.lisp'>

;3 Loading file produsrec.lisp ...
Loading file C:sUszerszRuxa & CatasDezktopsLispscliszp-2.30%zumarec.fas
Loaded file C:sUsers“Ruxa & Cata“Desktop“Lispsclisp—2.38“zumarec.fas

EFUNA-DEFMACRO: redefining PRODUS;: it was traced?
;7 Loaded file produsrec.lisp

[64]> <(trace produs?

;s ITracing function PRODUS.
CPRODUS >

[651> <produs 3 52

Trace: (PRODUS '3
Trace:= <PRODUS *'2
Trace:= <PRODUS ‘1
Trace:=: PRODUS ==
Trace: PRODUS ==
Trace: PRODUS ==

Produsul a doi intregi nenegativi
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Ridicarea unui numar la putere
" puterereciisp - Notepsd T

File Edit Format WView Help

{load "produsrec”) .
(defun putere (n i)

"Intoarce n la puterea i”

(assert

(and (integerp n) (>=n 0))

(n)

”g trebuie sa fie un intreg nenegativ, in schimb este dat ca ~5."
y

(assert

qud (integerp i) (>= i 0))

=

"i trebuie sa fie un intreg nenegativ, in schimb este dat ca ~5."

}%f =9 330
§prndu5 n (putere n (- i 1)))
)

[831* <compile-file "produsrec.lisp'd
Compiling file C:sllzerssRuxa & CatasDesktopsLiszpsclisp—2.30sprodusrec.lisp ...

Wrote file C:slUserssRBuxa & Cata“DesktopsLispsclisp—2.38sprodusrec.fas
B errors. B wvarnings
HP''C:~~Userss“Ruxa & Cata~Desktop~sLispssclisp-2.30~~produsrec.fas' ;

[B4]1> (load "putererec'?

7; Loading file C:~UserszsRuxa & Cata>Dezktop Lispclisp-2.38~putererec.lisp ...
Loading file C:sUsers“Ruxa & Cata“Desktop“Lispsclisp-2.38“produsrec.fas ...
Loading file C:sUsers“Ruxa & Cata“Deszktop~Lispsclisp-2.30sumarec.lisp ...
Loaded file C:sUsers“Ruxa & Cata~Desktop Lisp clisp-2.30zumarec.liszp

Rﬂ%ﬁgded file C:sUszers Ruxa & Cata*DesktopsLizpsclisp—2.30~produsrec.fas

EFUNADEFMACRO: redefining PUTERE; it was traced?

%; Loaded file C:“Users“Ruxa & Cata“Desktop~Lisp~clisp—2._.38“putererec.lisp

[B51> {putere 2 3>
4]
[B61> C(putere F 2>
7

A

i

d

=
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Recursivitatea la liste

- Ca prim exemplu, sa incercam definirea versiunii
proprii a functiei length, care determina
lungimea unei liste.

- Partea recursiva: Lungimea unei liste nevide
este cu o unitate mai mare decat lungimea
restului listei.

- Conditia de terminare: Lungimea listel vide
() este 0.



Lungimea unei liste

File Edit Format View Help

{defun lungime(l)

"Intoarce numarul de membri ai listei date"
fassert (lisp 1) (1)

;5 trebuie sa fie o lista, in schimb este ~5."
(if (null 1) O

%l{Wungime (rest 1)) 1)

(871 <“compile—file “"lungime.lisp''>
Compiling file C:xUszerssRuxa & Cata“Deszsktop Lizpsclizp—-2.30~1ungime.lizp ...

Wrote file C:slUserssRuxa & CatasDesktopsLiszspsclisp—2.308%lungime.fas
A errorz, B warnings

#HP'CssUserssSRBuxa & CatassDesktopssLispsselisp-2.38s~lungime.fas" ;
NMIL ;

NIL

[881% <load ""lungime’'>
55 Loading file C:slUserssRuxa & Cata“DesktopsLispsclisp—2.38~1ungime.fas ...

33 Loaded file GC:oslszerssRuxa & CatasDesktopsLispsclisp—2.380%1lungime.fas

T
[821 <lungime ‘<22

5
[?98]1> Clungime "<a b c d e>»»
5




| membrulisp - Notepad _ =O X

File Edit Format WView Help

(defun membru (n 1) -
"Intoarce True daca n este membru in Tlista 1, False altfel”

(assert (listp 1) (1)

"L trebuie sa fie o lista, in schimb e ~5."

.
(gﬂﬂd ((null 1) n@W}
{{egl n (first 1)) t)
gt ?membru n (rest 1)))
)

[?231> <compile—file ""membru.lizp'>
Compiling file C:sUserssRBuxa & CatasDesktopsLispscliszp—2.380membru.lisp ...

Hrote file C:sUszerzsRuxa & CatasDezktop~Lispsclisp—-2.30membru.fas
A errors,. B warnings
#P'C:ssUsersssREBuxa & CatassDesktopssLispssclisp—2.38ssmembru.fas' ;

[?41> (load 'membru''>

33 Loading file C:~UserzssRuxa & Cata~Dezktop~Liszps~clisp-2.30~membru.fas
33 Loaded file C:ixUsers RBuxa & CatasDezktopsLiszpsclizp-2.38membhru.fas
T

[251> <memhru *'2 {1 2 32>

T

[?61> <memhru '4 *C(1 2 32>

MIL

[271% (membru 'a (b c dd>

MIL

[?281> (membru 'a (b c ad>

T




Testarea daca o lista e formata sau nu

numai din numere

File Edit Format View Help

{defun testnumere (1)

"Intoarce T daca toti membrii Tlistei sunt numere, NIL altfel”
(assert (listp 1) (1)

"L trebuie sa fie o lista, in schimb e ~5."

;
(gﬂﬂd C(null 1) )

((not (numberp (first 1))) nil)
(t (testnumere (rest 1)))

J
)

[18A]1> (compile—-file "“"numere.lisp'>
Compiling file C:sUserssRuxa & CatasDesktopsLisphclisp—2.38~numere.lisp ...

Wrote file C:slserssRuxa & CatasDesktopsLizpsclisp—2.30numere.fas
A errors, B warnings
#HP'C:sAsUserssSRuxa & CatassDesktopssLispsselisp—2.38ss~numere.fas' ;

[1811> (load "numere''>
35 Loading file GC:ixlUzers~Ruxa & CatasDesktopsLizpswclizp—-2.30~numnere.fas

;3 Loaded file C:sUsers“Ruxa & CatasDezktopsLisphsclisp—2.3@8~numere.fas
T
[1821> (testnumere *‘C1 2 31D
T
[1831> (testnumere *‘C1 2 ald
NIL




| numereZ.lisp - Notepad

Testarea daca o lista e formata sau nu
numai din numere - alta versiune

File Edit

Format View Help

(defun testnumere2 (1)

"Intoarce T daca toti membrii Tistei sunt numere, NIL altfel”
(assert (listp 1) (1)
"L trebuie sa fie o lista, in schimb e ~-5."

]
(gﬂﬂd (C(null 1) ©)
((numberp (first 1)) (testnumere2 (rest 1)))

(t nil)

)

[115]1* <compile—file "numere2.lisp">

Compiling file C:xUserssRuxa & Cata~DezktopLizpsclizp—2.38~numereZ.lizp ...

'rote file C:sUserssRBuxa & CatasDesktopsLiszpsclisp—-2.38numnere.fas
B errors, B warnings
#e'C:sUserssSRuxa & CatassDesktopssLizpsselizp—2.38%~numere2.faz" ;

[1161* <load “"numerez'?

;3 Loading file C:slUzers“RBuxa & CatasDesktop“Lispsclisp—-2.30~numere2.fas
7 Loaded file C:slUserssRBuxa & CatasDesktopsLispsclisp—-2.38~numere?.fas

T
[1171> <(testnumere *C(1 2 31D

T

[1181* <testnumere "<1 2 al>>
MIL

- L RN
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Verificarea egalitatii lungimii a doua
liste

s, - Bl

File Edit Format View Help

(defun egalitatez (11 12) A
"Intoarce T daca L1 5i L2 au aceeasi lungime, NIL altfel”
(assert (listp 11) (11)

;L% trebuie sa fie o Tista, in schimb e ~s5."

1

(assert (listp 12) (12)

;Lg trebuie sa fie o Tista, in schimb e ~s.™

2

{cond ({and (null 11) (null 1233 )

CCnull 11) nil)

CCnull 12) nil)

gt (egalitate2| (rest 11) (rest 12)))

i

[138]1> <{egalitate '<1 2 3> 'C{a b c>
T

[1311> <egalitate '<1 2 3> *{a hd>
NIL
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Verificarea egalitatii lungimii a doua
liste - varianta

ﬂ Hsteegale.li:sp = utepad
File Edit Format View Help

(defun egalitate (11 12)

"Intoarce T daca L1 si L2 au aceeasi lungime, NIL altfel”
(assert (listp 11) (11)

{L% trebuie sa fie o lista, in schimb e ~S5."
1

(assert (listp 12) (12)

;Lﬁ trebuie sa fie o lista, in schimb & -5."
2

(cond ((null 11) (null 12))

C(null 12) nil)

gt (egalitate (rest 11) (rest 12)))

K
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Pe saptamana viitoare...
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Conditionalul

		Lisp are doua tipuri de expresii conditionale:

		IF

		COND





		Functia care exprima clasicul IF are formularea (if test then else):

		if e cuvint cheie.

		Daca test e adevarat, atunci se intoarce valoarea lui then; altfel, vom obtine valoarea lui else.















Exemple simple













Exemple – Testare raport













Exemple – Modulul unui numar













Exemplu – Functia semn













Conditionalul COND

		Expresia IF este potrivita pentru a alege intre doua calcule pe baza unui singur test.





		Insa, in momentul in care avem de ales intre teste multiple, folosirea lui IF este greoaie si greselile pot aparea foarte usor.





		In aceste cazuri, vom utiliza alternativa lui IF si anume conditionalul COND.





		Evident, in cazul invers, cand avem un singur test, este mai eficient sa folosim IF.















Conditionalul COND

		Functia COND are sintaxa (cond (p1 e1) … (pn en)):

		Evalueaza pi-urile in ordine pana cand unul dintre ele, pj, este true.

		Atunci intoarce ej.

		Daca niciun pi nu este evaluat ca True, atunci intoarce False.





		Fiecare lista (pi ei) poarta numele de pereche COND:

		pi este testul (conditia).

		ei este expresia.

















Exemplu – Functia semn - Reluare













Asemanare cu IF-ul procedural 



if p1 then e1

else if p2 then e2

else if p3 then e3

else e4







(cond (p1 e1)‏

(p2 e2)‏

(p3 e3)‏

(t e4))‏



















Recursivitate













Folosirea functiilor recursive

		Sa calculam recursiv suma a doua numere nenegative.















Observarea recursivitatii













Definirea unei functii recursive

		Fiecare functie recursiva poate avea formularea:

		 (defun functie lista_variabile (cond perechi_cond))‏

		sau (defun functie lista_variabile (if test then else)).





		In cazul unei functii recursive corect definite, un apel cu parametri nepotriviti poate genera o recursivitate infinita.

















Functia ASSERT



		Pentru a evita argumente gresite, atunci cand definim o functie putem folosi constructia assert.

		Sintaxa acesteia este:



(assert asertie (variabile_de_schimbat) string variabile_mentionate)‏

		Asertia este evaluata.

		Daca este True, functia se executa normal.















Functia ASSERT

(assert asertie (variabile_de_schimbat) string variabile_mentionate)‏

		Daca este False, Lisp printeaza o eroare:

		Ii da utilizatorului optiunea de a termina sau de a schimba valorile acelor variabile_de_schimbat.

		Mesajul din string este afisat.

		In acest string putem mentiona anumite variabile, scriind ~S pentru fiecare si trecandu-le in cadrul campului variabile_mentionate.















Redefinim suma a doua numere

























O alta versiune a sumei













Produsul a doi intregi nenegativi













Produsul a doi intregi nenegativi













Produsul a doi intregi nenegativi













Ridicarea unui numar la putere













Recursivitatea la liste

		Ca prim exemplu, sa incercam definirea versiunii proprii a functiei length, care determina lungimea unei liste.





		Partea recursiva: Lungimea unei liste nevide este cu o unitate mai mare decat lungimea restului listei.





		Conditia de terminare: Lungimea listei vide () este 0.















Lungimea unei liste



(













Apartenenta unui element la o lista













Testarea daca o lista e formata sau nu numai din numere













Testarea daca o lista e formata sau nu numai din numere – alta versiune













Verificarea egalitatii lungimii a doua liste













Verificarea egalitatii lungimii a doua liste - varianta













Pe saptamana viitoare…
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[91> Ccompile—file raport.lisp">

[Compiling file Fi\Kits\clisp-2.3@\raport.lisp ...

jirote £ile Fi\Kits\clisp-2.38\raport.fas
[0 exrors. 8 varnings
\\Kits\\clisp-2.38\\raport.fas®” ;

[161> (load “raport™
Loading £ile F:\Kits\clisp-2. 3@\raport.fas ...
Loaded f£ile Fi\Kits\clisp-2.3@\raport.fas

[111> Craport 1 8>
9999
[121> Craport 1 2>
2
[131> Craport 4 2>




[ Lister - [FAKits\clsp-230\raportlisp]

File Edit Options Help
(defun raport (x y)

(iF (- y 8) 9999 (/ % )
)

100%




[121> Ccompile—file "modul.lisp">

onpiling file Fi\Kits\clisp-2.30\modul.lisp ...

wote file Fi\Kits\clisp-2.3B\nodul.fas
0 exrors, 8 warnings
PYF:\\Kits\\clisp-2.30\\nodul.fas"

[151> ¢load “modul”>
Loading file Fr\Kits\clisp-2.38\nodul.fas ...
Loaded f£ile F:\Kits\clicp-2.30\modul.fas




(R Lister - [FAKits\clisp-230\modullisp] i

e R

File Edit Options Help
(defun nodul (n)

“Intoarce modulul numarului dat ca argument”
GF (Cn 8) (- m)

)

100%




[41> Ccompile—file "semn.lisp

onpiling file Ci\Users\Ruxa & Cata\Desktop\Lisphclisp—2.30\semn.lisp ...

rote file C:\Users\Ruxa & Cata\Desktop\Lispelisp-2.38\semn.fas
@ exrors. 8 warnings
\\Users\\Ruxa & Catas\Desktop\\Lisp\Nclisp-2.38\\semn.fas” ;

51> Cload semn™
Loading file Ci\Users\Ruxa & Cata\Desktop\Lisp\clisp-2.3B\semn.fas ...
Loaded file C:\Users\Ruxa & CatasDesktopnLispnelisp-2.3@\senn.fas




] semn.isp - Notepad - snawee Poom - en e

File Edit Format View Help
(defun semn (n)

"preia un numar si intoarce - daca e negativ, + daca e pozitiv si 0 daca e egal cu 0"
(if (< n0)

(iF =0 0 ")





[91> Ccompile—file “semn2.lisp">
onpiling File Ci\Users\Ruxa & CataDesktop\Lisp\clisp—2.38\senn2.1lisp ...
wote file C:\Users\Ruxa & Cata\Desktop\Lisphelisp-2.38\senn2.fas

@ exrors. 8 warnings
HPUC:\\Users\\Ruxa & Cata\\Desktop\\Lisp\nclisp-2.38\\senn2.fas





) semn2.lisp - Notepad - >

File Edit Format View Help

(defun semn (n)

"preia un numar si intoarce - daca e negativ, + daca e pozitiv si 0 daca e egal cu 0"
(cond ((<n 0) "-)

((=n 0) 0)

§(> no) '+

)





[161> Ccompile-file "sumarec.lis

[Conpiling file C:\Users\Ruxa & Cata\Desktop\Lisp\clisp-2.38\sunarec.lisp ...

urote £ile C:\Users\Ruxa & Cata\Desktop\Lisp\clisp-2.38\sumarec.fas
[0 exrors, 8 varnings

HPUC:\\Users\\Ruxa & Cata\\Desktop\\Lisp\nclisp-2.38\\sunarec.fas
INIL

NIL

[171> ¢load “sumarec.lisp”>

i Loading File sumarec.lisp ...
i Loaded file sumarec.iisp

i
[181> Csuma 3 5>
lg




] sumareclisp - Notepad

File Edit Format View Help

(defun suma (n1 n2)

"Intoarce suma a doua numere intregi henegative”
|Gif = n1 o) n2

(suma (<m0 G 02 1)

)




[211> Ctrace suna>
;3 Tracing function SUMA.
[<Suma>

(221> ¢suma 3 5>

Trace:
Trace

Trace
Trace
Trace
Trace
Trace
Trace:

csuma
<suma
<suma
<suma
SuMA

suma
suma
suMA





7] sumareclisp - Notepad

File Edit Format View Help

(defun suma (n1 n2)

"Intoarce suma a doua numere intregi nenegative”

(assert

(and Cincegerp n1) &= 1 00)

.

\erebuie sa fie un dntreg nenegativ, in schinb este dar ca -s."
'

(assert

(and (integerp n2) (>= n2 0))

(n2)

\nZerebuie sa fie un intreg nenegativ, in schinb este dar ca 5"
n2;

GF (= m 0) n2

(suma (<m0 G 02 1)

)




onpiling File Ci\Users\Ruxa & Cata\Desktop\Lisp\clisp—2.30\sunavec.lisp ...

rote file C:\Users\Ruxa & Cata\Desktop\Lispclisp-2.38\sunarec.fas
errors. 8 warnings
\\Users\\Ruxa & Catas\Desktop\\Lisp\hclisp-2.38\\sunarec . fas

[261> ¢load “sumarec.lisp”>
;5 Loading file sumarec.lisp ...

ARNING:

DEFUN/DEFMACRO: redefining SUMA; it was traced!
i Loaded file sumarec.lisp

box - Continuable Error
i trebuie sa fie un intrey nenegatiy, in schinb este
T¢ you continue (hy typing ’continue’3: You may input
. Break [281> continue

New N2: 2

7
(291> Csuma 3 -5>

-~ Continuable Error
2 trebuie sa Fie un intreg nenegativ, in schinb este

T¥ you continue (hy typing ’continue’3: You may input
. Break [301> continue

ni trebuie sa fie un intreg nenegatiy, in schinb este
I¥ you continue (hy typing ’continue’3: You may input
. Break [321> continue

iow N2: 4
-~ Continuable Error

n2 trebuie sa fie un intreg nenegatiy, in schinb este

T¥ you continue (hy typing ’continue’3: You may input
. Break [331> continue

iou N2: 5





(581> (trace suma2)

i Tracing function SUMAZ.
<Sumaz>

(511> Csuma2 3 5>

. csumAz *3 *5)
N CSUMAZ *2 *5)
N CSUMAZ *1 *5)
y <SUMAZ ‘B ’5>
3 SUMAZ 5
N SUMAZ 6
N SUMAZ 7
N SUMAZ 8





D sumarec2lisp-Notepad e i SI———— (=B

File Edit Format View Help

(defun sumaz (n1 n2) =
"Intoarce suma a doua numere intregi nenegative”

(assert

(and Cincegerp n1) &= 1 00)

.

\erebuie sa fie un dntreg nenegativ, in schinb este dar ca -s."
'

(assert

(and (integerp n2) (>= n2 0))

(n2)

\nZerebuie sa fie un dntreg nenegativ, in schinb este dar ca -s."
n2;

(if (= n1 0) n2
& Gunaz - m 1) n2) 1)

)





| produsreclisp -
File Edit Format View Help
(load "sumarec™ =
(defun produs (ni_n2)
"Intoarce produsul a doua numere intregi nenegative”
(assert
‘Ean)i CGintegerp n1) (>= n1 0))
n1
\erebuie sa fie un dntreg nenegativ, in schinb este dar ca -s."
n1
(assert
(and Cincegerp n2) (= n2 02)
n2
|02 erebuie sa fie un dntreg nenegativ, in schinb este dat ca -5 ~s."
2" n1.
Gf (= 1 n2
)(suma n2 (produs (- nl 1) n2))

D





D produsrectisp-Notepad . o v L e

File Edit Format View Help

(load "sumarec™

(defun produs (ni_n2)

"Intoarce produsul a doua numere intregi nenegative”

(assert

(and Cincegerp n1) &= 1 00)

.

\erebuie sa fie un dntreg nenegativ, in schinb este dar ca -s."
'

(assert

(and (integerp n2) (>= n2 0))

(n2)

\n2erebuie sa fie un dntreg nenegativ, in schinb este dar ca -s."
n2;

GFf (= 1) n2

(suma n2 Gprodus (- n1 1) n2))

b))





(621> Ccompile-file “produsrec.lisp">
(Compiling file C:\Users\Ruxa & Cata\Desktop\Lisp\clisp-2.38\produsrec.lisp ...
lrote File C:\Users\huxa & Cata\Desktop\Lisp\cliop-2.30\produsrec.fas

rors, B warnings
\\Users\\Ruxa & Catas\Desktop\Lisp\nclisp=2.38\\produsrec . fas

e
INIL
NIL
[631> Cload “produsrec. lis
Loading file produsrec.lisp ...
Loading File C:\UsersiRuxa & Cata\Desktop\Lisp\clisp-2.30\sunarec.fas ...
Loaded file Ci\Users\Ruxa & Cata\Desktop\Lisp\clisp-2.38\sunavec.fas
WARNING:

IDEFUN/DEFMACRO: redef ining PRODUS; it was trace
i Loaded file produsrec.lisp

i
[641> (trace produs>

;; Tracing function PRODUS.
[<PRODUS >

(651> (produs 3 5>

Trace: CPRODUS ’3 ’5)
Trace: CPRODUS ’2 ’5)
Trace: CPRODUS ’1 ’5>
Trace: PRODUS 5

Trace: PRODUS i
Trace: PRODUS 15





(831> (compile-file

rodusrec. lisp’

onpiling File Ci\Users\Ruxa & Cata\Desktop\Lisp\clisp—2.38\produsrec.lisp

rote file C:\Users\Ruxa & Cata\Desktop\Lisphclisp-2.38\produsrec.fas
errors. 8 warnings
\\Users\\Ruxa & Catas\Desktop\Lisp\nclisp=2.38\\produsrec . fas

H Users\Ruxa & Cata\Desktop\Lisp\elisp-2.3@\putererec.lisp
i TLoading £i NUsers\Ruxa & Cata\Desktop\Lisphelisp-2,38\produsres.fas
; 'Loading file C:\Users\Ruxa & Cata\Desktop\Lisp\clisp-2,3B\cumarec, lisp

Loaded file Ci\Users\Ruxa & Cata\Desktop\Lisp\clisp-2,3B\sunarec.iisp
Users\Ruxa & CatasDesktop\Lispnelisp-2.30\produsrec.fas

EFUN/DEFMACRO: yedefining PUTERE; it was traced?
i: Loaded file C:\Users\Ruxa & Cata\Desktop\Lisp\clisp-2.30\putererec.lisp

(851> Cputere 2 3>
(861> Cputere 3 2>





7| puterereclisp -
File Edit Format View Help
(load "produsrec™) =
(defun putere (n 1)

"Intoarce n la puterea i"

(assert

Gand Cincegerp m) G- n 0))

n

o erebuie sa fie un intreg nenegativ, in schinb este dat ca -5."

n

(assert

(and (integerp ) (>= 1 0))

trebuie sa fie un intreg nenegativ, in schimb este dat ca ~s."

f(=i1)n
produs n (putere n (- 1 1)))





(871> Ccompile—file “lungime.lis,

onpiling File Ci\Users\Ruxa & Cata\Desktop\Lisp\clisp—2.30\lungine.lisp ...
rote file C:\Users\Ruxa & Cata\Desktop\Lispclisp-2.38\lungine .fas

rors, B warnings
\\Users\\Ruxa & Catas\Desktop\\Lisp\hclisp-2.38\\lungine - fas

[881> ¢load “lungime"
i Loading file C:NUsers\Ruxa & CataNDesktop\Lisp\clisp=2.30\lungine.fas ...
i Loaded file C:\Users\Ruxa & CatasDesktopLispnelisp-2.3@\lungime.fas
(891> Clungine * >

(991> (lungine “Ca b ¢ d e3>





File Edit Format View Help

(defun Tungime (1)

"Intoarce numarul de membri ai listei date"
(assert (lisp 1) (1)

"L trebuie sa fie o lista, in schimb este ~s5."

1
B qun 1 0
[¢ Qungine Crest 13) 1)





1) membru.isp - Notepad

File Edt Format View Help

(defun membru (n 1)

"Intoarce True daca n este membru in lista 1, False altfel”
(assert (listp 1) (1)

Jy Trebule sa fie o Tista, in schinb e ~s.”
(cond ((nul1 1)_rfi1)
(el n (first 1)) ©)
(& (nenbru'n (rest 19))

)





(931> (compile-file “membru.lisp">
onpiling File Ci\Users\Ruxa & Cata\Desktop\Lisp\clisp—2.38\nembru.lisp ...

irote file C:\Users\Ruxa & Cata\Desktop\Lisphclisp-2.38\nenbru.fas
rrors, @ warnings

HPYC:\\Users\\Ruxa & Cata\\Desktop\\Lisp\Nclisp-2.38\\nembru.fas

INIL

NIL
[941> Cload “membru”>

Loading file C:\Users\Ruxa & Cata\Desktop\Lisp\elisp-2.3@\nembru.fas ...
Loaded f£ile C:\Users\Ruxa & CataxDesktopNLispnelisp-2.38\nembru.fas

i
[£951> Chombru 72 <t 2 3

[961> Cmembru *4 ’<1 2 3>
NIL

[971> Cmembru *a ’<h ¢ >
INIL

[£961> chombru 7a *<h ¢ @)





1) numere.isp - Notepad
Fie Edt_Fomat View Help

(defun testnumere (1)

"Intoarce T daca toti membrii listei sunt numere, NIL altfel”
(assert (listp 1) (1)
L trebuie sa fie o Tista, in schimb e ~5.”

1

(lom ((null 1) 1)
CCnot_(rumberp’ (First 13)) nil)
(t (testrumere (rest 1)))

b))





[1001> (compile—file

‘nunere . 1is]
onpiling File C:\Users\Ruxa & Cata\Desktop\Lisp\clisp—2.38\nunere.lisp ...

irote file C:\Users\Ruxa & Cata\Desktop\Lisphclisp-2.38\nunere .fas
errors. 8 warnings

PUC:\\USers\\Ruxa & Cata\\Desktop\\Lisp\\clisp—2.38\\nunere .fas
1L

1L
[1611> Cload “numere"

i Loading file Users\Ruxa & Cata\Desktop\Lisp\elisp-2.3@\nunere fas ...
i: Loaded file Ci\Users\Ruxa & CatasDesktop\Lispnclisp-2.3@\nunere.fas

[1021> Ctestnunere *¢1 2 33>

[1031> Ctestnunere *¢1 2 a>>
NIL




] numere2.isp - Notepad

File Edt Fomat View Help
(defun testnumerez (1)
"Intoarce T daca toti membrii listei sunt numere, NIL altfel”
(assert (listp 1) (1)

JL Erebute sa fie 6 ista, in schinb e -s."

(cond ((null 1) t)

((numberp (First 1)) (testnumere2 (rest 1)))

i)

)





[1151> (compile—file “numere2.lisp">
onpiling File C:\Users\Ruxa & Cata\Desktop\Lisp\clisp—2.30\nunere2.1lisp ...
rote file C:\Users\Ruxa & Cata\Desktop\Lisp\clisp-2.38\nunere?.fas

errors. 8 warnings
\\Users\\Ruxa & Catas\Desktop\Lisp\\clisp-2.38\\nunere2.fas” ;

[1161> (load “numere2">
Loading file C:\Users\Ruxa & Cata\Desktop\Lisp\clisp-2.3B\nunere2 fas ...
Loaded file C:\Users\Ruxa & CataxDesktopnLispnelisp-2.38\nunere2.fas

[1171> Ctestnumere2 ’<1 2 3>

[1181> Ctestnumere2 ’<1 2 ad>
L




(defun egalitatez (11 12) =
"Intoarce T daca LT 51 L2 au aceeasi lungime, NIL altfel”
(assert (listp 11 (11)

L3 erebuie’sa Fie o Tista, dn schinb e -5."

1

(assert (listp 12) (12)

JL2 erebuie’sa Fie o Tista, in schinb e -5."

P

(cond_((and (nu11 11) (nu11 12)) ©

CCnul1 11) nil)

CCnull 12) nil)

(€ (egalitated (rest 11) (rest 12)))

5





[1381> Cegalitate 'C1 2 3> *<a b c3>
[1311> Cegalitate *(1 2 3) *Ca b>>





| listeegalelisp - Notepad
Fie Edt_Format_View Help

(defun egalitate (11 12) =
"Intoarce T daca L1 si L2 au aceeasi lungime, NIL altfel”

(assert (listp 11 (11)

L3 erebuie’sa Fie o Tista, dn schinb e -5."

1

(assert (listp 12) (12)

JL2 erebuie'sa Fie o Tista, dn schinb e -5.”

2

(eond, (ru1111) (a1 1))
C(nul1 12) nily
(& Cegalitate (rest 11) (rest 12)))

)







