
 

       

LISP 
  

 

 

 

 

 

 

  
 

  
  
  
  

     
   



  
   

      

  

  

   :  LISP  
     :    :          

:       
  :90   
  :1000
:    
:     

  :9500 CD                        :8-89-2989-964-978    
 *                *    

 :    1367 - 
    :      LISP  / .
  :  :   1390. :  
  : 328..   :
 : 95000  : 978-964-2989-89-8
 :.
 :.
 :  )  (  
 : -- 
   : QA76/73 / 93 9 1390
   : 001/6424
   :2587658

                                                              
:         14  16  www.pendarepars.com  

: 66572335 -   :66926578 :09122452348                 info@pendarepars.com 



 

  
 1    ...............................................................................................3 

   ...................................................................................5 
 ..................................................................................................6 

 2     .....................................................................7 
2 -1     ........................................................................10 
2 -2 Eclipse – Plugin cusp...............................................................................10 

......................................................................................................15 
 3       ................................................17 

3 -1   .....................................................................................20 
3 -2  )List   'quote (..................................................................................23 
3 -3  backquote.........................................................................................23 

 ................................................................................................24 
 4      LISP.............................................................................25 

4 -1  Atom..................................................................................................26 
4 -2    Sequence...........................................................................26 
4 -3   ...........................................................................................27 

 ................................................................................................29 
 5    ......................................................................................31 

5 -1     Rational.......................................................................31 
5 -1 -1    Integer....................................................................31 
5 -1 -2   Ratio................................................................................32 

5 -2     Real..........................................................................33 
5 -2 -1    Float.....................................................................33 
5 -2 -2     Complex Number....................................................33 

 ................................................................................................35 
 6        .................................................................37 

6 -1      .........................................................................38 
6 -2  make-string...................................................................................39 
6 -3  upcase /downcase /capitalize.......................................................40 
6 -4  reverse..........................................................................................40 
6 -5  length...........................................................................................40 
6 -6    ...................................................................................41 
6 -7  subseg...........................................................................................42 
6 -8  remove..........................................................................................43 



 iv

6 -9  delete............................................................................................44 
6 -10  remove-duplicates/delete-duplicates...........................................44 
6 -11  replace........................................................................................45 
6 -12   substitute....................................................................................46 
6 -13  concatenate..................................................................................46 
6 -14  fill..............................................................................................47 
6 -15  Trimming................................................................................47 
6 -16  find.............................................................................................48 
6 -17  Converting......................................................................................48 

 ................................................................................................50 
 7    ................................................................................................51 

7 -1  make-array....................................................................................51 
7 -2  arrayp...........................................................................................52 
7 -3  aref/svref...................................................................................53 

    ....................................................................................53 
7 -4  subseg...........................................................................................54 
7 -5  array-total-size...............................................................................54 
7 -6  length...........................................................................................54 
7 -7  .........................................................................................55 
7 -8  adjust-array...................................................................................55 
7 -9  sort...............................................................................................56 
7 -10  reverse........................................................................................57 
7 -11  remove........................................................................................57 
7 -12  delete..........................................................................................57 
7 -13  remove-duplicates/delete-duplicates...........................................58 
7 -14  replace........................................................................................58 
7 -15   substitute....................................................................................58 
7 -16  concatenate..................................................................................59 
7 -17  fill..............................................................................................59 
7 -18  find.............................................................................................59 

 ................................................................................................60 
 8    ..............................................................................................61 

8 -1  make-list.......................................................................................63 
8 -2  .....................................................................................64 
8 -3  nth................................................................................................65 
8 -4  rest...............................................................................................66 



 v

8 -5  car/cdr.......................................................................................66 
8 -6  nthcdr...........................................................................................69 
8 -7  member.........................................................................................69 
8 -8  every............................................................................................70 
8 -9  some.............................................................................................70 
8 -10  adjoin..........................................................................................72 
8 -11  length/list-length......................................................................72 
8 -12  endp............................................................................................73 
8 -13  reverse........................................................................................73 
8 -14   find............................................................................................73 
8 -15  remove........................................................................................74 
8 -16  remove-if....................................................................................74 
8 -17  delete..........................................................................................75 
8 -18  remove-duplicates/delete-duplicates...........................................75 
8 -19  sort.............................................................................................76 
8 -20  merge..........................................................................................76 
8 -21  append........................................................................................76 
8 -22  revappend....................................................................................77 
8 -23  cons............................................................................................77 
8 -24  acons..........................................................................................78 
8 -25  concatenate..................................................................................79 
8 -26  tree-equal....................................................................................79 
8 -27  assoc...........................................................................................79 
8 -28  replace........................................................................................80 
8 -29  pop/push.....................................................................................80 
8 -30  butlast.........................................................................................81 
7 -31  substitute.....................................................................................81 
8 -32  subst...........................................................................................82 
8 -33  sublis..........................................................................................82 
8 -34  ldiff............................................................................................83 
8 -35  intersection..................................................................................83 
8 -36  set-difference...............................................................................84 
8 -37  set-exclusive-or...........................................................................84 
8 -38  subsetp........................................................................................84 
8 -39  subseg.........................................................................................85 
8 -40  fill..............................................................................................85 



 vi

8 -41  Count..........................................................................................85 
8 -42  Position.......................................................................................86 
8 -43  search.........................................................................................86 

 ................................................................................................87 
 9    (STRUCTS).........................................................................89  

9 -1  defstruct........................................................................................89 
9 -2    ...............................................................................91 
9 -3    ........................................................................................91 
9 -4 ......................................................................................................92 

 ................................................................................................93 
 10  HASH TABLE...................................................................................95 

10-1  make-hash-table...........................................................................95 
10-2  gethash........................................................................................96 
10-3  remhash......................................................................................96 
10-4  hash-table-count..........................................................................97 
10-5  clrhash........................................................................................97 

 ................................................................................................97 
 11 DATE & TIME...................................................................................99 

11-1  .............................................................................................99 
11-2  ............................................................................................101 
11-3  sleep..........................................................................................102 
11-4  time...........................................................................................102 

 12   ....................................................................................105 
12-1  .................................................................................105 

12-1-1  setf/setq...........................................................................105 
12-1-2  defvar.................................................................................107 
12-1-3  defparamers........................................................................107 
12-1-4  defconstant..........................................................................108 

12-2  .......................................................................................108 
12-2-1  let/let*.............................................................................108 

12-3  void.......................................................................................109 
 ...............................................................................................110 

 13      ..........................................................111 
13-1  .................................................................................111 
13-2    ........................................................................113 
13-3    .........................................................................114 



 vii

13-4    ..............................................................................115 
13-5   ....................................................................................116 
13-6   ......................................................................................117 
13-7   ..........................................................................................118 

 14       ..................................................119 
14-1  ........................................................................................119 
14-2  ...................................................................................119 

14-2-1  princ /print.......................................................................120 
14-2-2  write...................................................................................121 
14-2-3  fresh-line/terpri................................................................122 
14-2-4  format.................................................................................122 

 ...............................................................................................124 
 15   ...............................................................................125 

15-1  if:...............................................................................................125 
15-2  cond...........................................................................................127 
15-3  case...........................................................................................127 
15-4  when..........................................................................................128 
15-5  unless.........................................................................................129 

 16   .................................................................................131 
16-1  do/do*........................................................................................131 
16-2  prog...........................................................................................133 
16-3  dotimes......................................................................................134 
16-4  dolist..........................................................................................134 
16-5  loop...........................................................................................135 

16-5-1  for......................................................................................136 
16-5-2  while..................................................................................139 
16-5-3  until....................................................................................139 

 ...............................................................................................140 
 17   (FUNCTION)..........................................................................141 

17-1  .............................................................................................142 
17-2  return.........................................................................................149 
17-3  lambda.......................................................................................150 
17-4  .............................................................................................151 

17-4-1  flet.....................................................................................151 
17-4-2  labels..................................................................................152 

17-5  ........................................................................................153 



 viii

17-6  eval................................................................................................156 
17-7  apply..........................................................................................158 
17-8  funcall........................................................................................158 
17-9  mapcar.......................................................................................159 
17-10   ......................................................................................160 

 ...............................................................................................162 
 18   ...........................................................................................163 

18-1  ..........................................................................................163 
 ...............................................................................................166 

 19    ...........................................................................................167 
19-1  defclass......................................................................................168 
19-2  ...........................................................................................168 
19-3  initform / type...........................................................................169 
19-4  ..................................................................................169 
19-5  initarg.......................................................................................170 
19-6  accessor....................................................................................170 
19-7  find-class....................................................................................172 
19-8 .....................................................................................................172 
19-9  with-slots...................................................................................174 
19-10  writer/reader......................................................................175 

 20      .......................................................................177 
20-1  ...........................................................................................177 
20-2  ............................................................................................180 
20-3  pathname....................................................................................181 

20-3-1  merge-pathname..................................................................182 
20-4  rename-file / delete-file............................................................182 
20-5  file-length...................................................................................183 
20-6  file-position................................................................................183 

 ...............................................................................................184 
 21   TEST & DEBUGING.......................................................................185 

21-1  Trace.........................................................................................185 
21-2   describe.....................................................................................187 
21-3  error...........................................................................................188 
21-4  time...........................................................................................189 
21-5  compile......................................................................................190 

 22    ................................................................................191 



 ix

22-1    ....................................................................193 
22-1-1      ........................................195 

   .................................................................................196 
      ..................................................196 

22-2     ...................................................................196 
    ..............................................................................198 

 23     ......................................................................201 
23-1      ..........................................................201 
23-2 Maze Searching Domain........................................................................206 
23-3  ......................................................................................208 
23-4  n  (N-Queen).........................................................................215 

   ...........................................................................219 
23-5    ...................................................................................229 

    ........................................................................230 
23-6  tic – tac - toe.................................................................................240 

  ....................................................................................241 
23-7  Wizard World...............................................................................247 

 24        CLIPS............................................265 
24-1 ...................................................................................................265 
24-2   )Expert Systems(............................................................266 
24-3   CLIPS....................................................................................268 
24-4  ) Facts(.....................................................................................271 
24-5  deftemplate.................................................................................271 
24-6     ...........................................................................272 
24-7     ...........................................................................274 
24-8  watch.........................................................................................275 
24-9  reset...........................................................................................275 
24-10  .........................................................................................276 
24-11 ) Rule(........................................................................................276 
24-12  agenda.....................................................................................280 
24-13  refresh......................................................................................280 
24-14  list-defrules/list-deftemplates..................................................280 
24-15   ppdefrule/ppdeftemplate........................................................281 
24-16 undefrule/undeftemplate..........................................................281 
24-17  clear.........................................................................................281  

 :.............................................................................................283  





 

  
         Lisp           

   .                
             .     
               .  

                     
           .  

            :  
                     

             .    
                 .  

                    
     .               

                  
 .              

                
 .                  

 CD     .             .
                

 . 

                  
  .               

      pro-programing.com  .  
    

       1390  





 

 1  
  

  1950               
                 

  .       1950     IBM    
     FLPL    Fortran      .     

       Fortran  .  
  1958      IBM         

   .          1958    
) MIT (              

 .       1960           . 
  :  

          
                   

       .        )  
    MIT (   IBM704      .   

              .  
       1960          

 MIT  .                
             .     

                  
   FP  ML  SCHEME.  
        Lisp1.5   .        

        MacLisp FranzLisp InterLisp 



     LISP  4

CommonLisp  Scheme.           Syntax)  (
 Semantic)  (   .  

                
     .   "Lisp Machines"   .  1973 

             MIT  
 .     1970         1980   

       .  
                PDP . 

                  
          .  

  LISP  Lost In Stupid Parenthese  Lost of Irritating Supper fluous parenthese 
 List Processing   .   

               
   .                

      . 

                    
 )    (    .          
                     

         .         
         .        

             .  
                  .  

         .            
          .         

.                    
    .  



   /  5

     
                   

  .     Common Lisp  scheme  .    
Common Lisp            .      

               .  

  
   Common Lisp      CL      1994 

           ANSI *30266    
  .CL                

      .        Lisp Emacs  Auto 

Lisp          Auto CAD      
  .          Scheme    

    .  
                    

             .  



     LISP  6

   
 1958          :S-expressions      Sexps 

     M-expressions     .       
    .  

Steele, Guy L   Common Lisp the Language (2nd ed.)   ISBN 0131524143  
       .  

  1986  X3J13   ANSI Common Lisp standard     
 1992  Common Lisp         ANSI  .  

  1994      ANSI X3.226  .  
H. Gelernter, J.R. Hansen, C.L. Gerberich    1960       

  Fortran  .  
      1958      MIT    

       .  



 

 2  
      

    (IDE)           
          .         

     : 

                 
              

      

             (Debug) 

                 
         .  
                  

 : 

Allegro Common Lisp 

  FreeBsd  Apple Mac OS X      .Allegro CL  
   )     (          
     . 

Corman Common Lisp 

     . 

LispWorks 

  FreeBsd  Apple Mac OS X     . LispWorks  
  )       (        . 



     LISP  8

Scieneer Common Lisp 

         . 

Armed Bear Common Lisp 

              .   
   Java byte code                .

Armed Bear Common Lisp       .  

CMUCL 

                  .
CMUCL                 

     CL            Linux  BSD 
   x86  . 

GNU CLIPS 

            .  

CLIPS  
         . CLIPS      
      .        Apple Mac 

OS X  .  

(Steel Bank Common Lisp) SBCL 

   CMUCL  .SBCL        CMUCL   
  .SBCL   CMUCL      HP/UX.      

PowerPC SPARC  MIPS     Mac   . 

(GNU Common Lisp) GCL 

         Maxima  ACL2 . 



 2 /       9

OpenMCL 

     .                
Mac Darwin    PowerPC   . 

Movitz 

 Lisp    x86        .  

Eclipse-cusp plugin 

     eclipse   .          
.  
    Franz Xanalys Digitool Corman  Scieneer    

          .  
      ) CL      C   ( 

                   
         . 

                  
   : 

  jak and daxter    . 

 OpenMusic             . 

     ITA       orbitz  kayak.com  
  Continental Airlines  American Airlines  US Airlines  

 . 

            : 

 Maxima     . 

 Stumpwm  window manager          . 

 acl2                 
. 



     LISP  10

 Compo               . 

 Lisa          "".  

2-1       
         .        
      .  
                   
   :  

1.    
2.   

           .       
      "command, interpreter, terminal"   .   

   REPL    .  
>> (+ 6 2) 
8 
>> (print 'Hello-World!) 
HELLO-WORLD! 

            .lisp       
    .              

.  
(load "test.lisp") 

(test-compile) 

     load    .        .  

2-2 Eclipse – Plugin cusp  
     eclipse    .       

              .    
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 cusp            :  
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      cusp     eclipse   .     
eclipse   .  
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              .     

 File > New > Lisp Project   :  

  
2-1 

 
 CD      eclipse    cusp   
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  :new-lisp1.asd main.lisp defpackage.lisp  .  
 new-lisp.asd :         .  
 defpackage.lisp :      )      c/c++.(  
 main.lisp :       .  

              .  
 cusp            .    

         .    Window > Preferences 
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 Interpreter               .  

         package     new-lisp  
 .Packege                  

              .   
     common-lisp-user .  

 cusp         REPL   Change Package  
  .          load install package  

  .  

  
 2 -6  
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 2 -7  

  package     REPL        outline  
  package        .  Packege    common-

lisp-user   cl-user   .  

  
               

     .       REPL    cusp 
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                 .  

                  
 )syntax ( ) semantics (.  

             .    
    lisp :  

expression ::= atom | list atom ::= number | symbol number ::= [+ ]?['0' '9']+ symbol ::= ['A' 'Za' 'z'].* list ::= '('

expression* ')'

       :   
    atom      

  atom         

                    
      . 

           )   ( . 

                . 

"12345" "()" "1 ( 232 a b c)) ("           .  
                 

 .             .     :  
"    ."               

 .                
   .  
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                . 
                  

    .           
                .  

       S-expressions     interpreter  
   .         M-expressions    

car[cons[A,B]]             S-expressions  
  (car (cons A B)) .             
         .  

         (Atom)   (List)   :  
            .            
    . 

20         ;Atom 
16.6452    ;Atom 
a          ;Atom 
(2 5 7 8 10 14 20)      ;List 
(hello 3 why? 4.56 "bla" bla)     ;List 

                   
           .        
               .  

                   
  REPL       .         

             .    
                 

 .  REPL) Read-Eval-Print(           
          S-expression         
                   

      .     :  
:  

(+ 2 4) 
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     Read             
 Eval         Print        

   .  
                 Code mode  

 Data mode.   Data mode           
  .   Code mode             
           .  

(min 5 6 2 8 1) 

 

 
Function     A Forn 

   Code mode         min      
             .          

     .  
      Data mode      .     

  list  " ' "     .  
(list hello 4 "hello" 6.78) 
'(hello 4 "hello" 6.78) 

            .     
        prefix  .       

    prefix  .        .  
             "("         ")"  

  .      .  
            .      
                    

+ 2

NIL 

4 



     LISP  20

                    
           .  

                  .    
                   (Data Type)  

    .              
        .         PHP  .  

3-1     
   REPL           .       

       :  
1.     . 

2.        . 

3.              . 

  
 3 -1 

                   
  .  

    Read                
             .     

        Eval     .      
        :  

1.     : 

          . 


