File tree traversal Example * (app '(a b) '(c d))

(defun dir (root filefn dirfn)

(let ((files (directory root))) (A B C D)
(loop for f in (reverse files) do * (app '(a b) 'c)
(if (pathname—-name f)
(funcall filefn f) (A B . C)
(funcall dirfn £))))) * (app 'x 'y)
(defun listdirs (root)
(labels ((dirfn (root) Type-error in KERNEL: :OBJECT-NOT-LIST-ERROR-
(print root) HANDLER: X is not of type LIST
(dir root
#' (lambda (f) Restarts:
(declare (ignore f)) 0: [ABORT] Return to Top-Level.
nil)
#'dirfn))) Debug (type H for help)

(dirfn root)))
(CAR 1 X) [:EXTERNAL]

(defun listall (root) 01 :gq
(labels ((dirfn (root) .
(print root) Copylng
(dir root (defun shallow-copy (1lst)
#' (lambda (f) (print £)) (cond ((null 1st)
#'dirfn))) nil)
(dirfn root))) (t (cons (car 1st)

(shallow-copy (cdr 1lst))))))
(defun recurse (root filefn dirfn)

(labels ((dirfn (root) * (shallow-copy '(x y z))
(funcall dirfn root)
(dir root (X Y Z)
filefn
#'dirfn)))
(dirfn root))) (let ((x '"(a b c)))
(let ((y (shallow-copy x)))
OUtPUt (eq x y)))
* (listall #p"../")
NIL
#pll . /ll
#p"/home/fac/swm/PLC/Lecture/tmp/perl/" (defun deep-copy (lst)
#p" /home/fac/swm/PLC/Lecture/tmp/perl/x.pl~" (cond ((atom 1lst)
#p" /home/fac/swm/PLC/Lecture/tmp/perl/x.pl" 1st)
#p"/home/fac/swm/PLC/Lecture/tmp/perl/filter.pl" (t (cons (deep-copy (car 1lst))
#p" /home/fac/swm/PLC/Lecture/tmp/lisp/" (deep-copy (cdr 1st))))))
#p"/home/fac/swm/PLC/Lecture/tmp/flex/"
#p" /home/fac/swm/PLC/Lecture/tmp/flex/pascal.l~" (let ((x '((a) b c)))
#p"/home/fac/swm/PLC/Lecture/tmp/flex/lex.yy.c" (let ((y (shallow-copy x)))
#p"/home/fac/swm/PLC/Lecture/tmp/flex/a.out" (eq (car x) (car y))))
#p"/home/fac/swm/PLC/Lecture/tmp/bison/"
#p" /home/fac/swm/PLC/Lecture/tmp/bison/tests/" T
#p" /home/fac/swm/PLC/Lecture/tmp/bison/calc/a.out"
NIL (let ((x '((a) b c)))
(let ((y (deep-copy x)))
* (listdirs #p"../") (eq (car x) (car y))))
#pu . /ll NIL
#p" /home/fac/swm/PLC/Lecture/tmp/perl/" . .
#p"/home/fac/swm/PLC/Lecture/tmp/lisp/" ReverSIng a list
#p" /home/fac/swm/PLC/Lecture/tmp/flex/" (defun rev (lst)
#p" /home/fac/swm/PLC/Lecture/tmp/bison/" (revl lst nil))
#p"/home/fac/swm/PLC/Lecture/tmp/bison/tests/"
#p" /home/fac/swm/PLC/Lecture/tmp/bison/calc/" (defun revl (1lstl 1lst2)
NIL (cond ((null 1stl)
. 1st2)
Functions (t (revl (cdr 1stl)
(cons (car 1lstl) 1st2)))))
(defun square (x)
(* x x)) * (rev '(a b c d))
(square 6) (D C B A)

(square (square 3))

(defun app (x y)
(cond ((null x)
y)
(t (cons (car x)
(append (cdr x) y)))))



Mapping

* (mapcar #'cons '(l1 2) '(a b))

(1 . a) (2.B))

* (mapcar #'list '(1 2) '(a b))

((1 2) (2 B))

* (mapcar #'(lambda (x) (+ x 1)) '(1 2 3))
(2 3 4)

(defun mc (fn 1lstl 1st2)
(cond ((and (not (null 1lstl))
(not (null 1st2)))
(cons (funcall fn (car 1lstl) (car 1lst2))
(mc fn (cdr 1lstl) (cdr 1lst2))))
(t nil)))

Generating Permutations
(defun skip (1lst skp)
(cond ((eq 1lst skp)
(cdr 1st))
(t (cons (car 1lst) (skip (cdr 1st)
skp)))))

(defun permute (lst £n)
(cond ((null 1st)
(funcall fn 1lst))
(t (mapl #' (lambda (x)
(let ((tail (skip 1lst x))
(head (car x)))
(permute tail
#' (lambda (taillist)
(funcall fn
(cons
head

taillist))))))
1st)))
nil)

* (permute '(a b c) #'print)

(a B C)
(a ¢ B)
(B A C)
(B C A)
(C A B)
(C B A)
NIL

Factorial
(defun fact (n)
(if (zerop n)
1
(* n (fact (- n 1)))))

* (fact 10)

3628800
* (fact 100)

93326215443944152681699238856266700490715968264381
62146859296389521759999322991560894146397615651828
62536979208272237582511852109168640000000000000000
00000000

* (fact 1000)

40238726007709377354370243392300398571937486421071
46325437999104299385123986290205920442084869694048
00479988610197196058631666872994808558901323829669
94459099742450408707375991882362772718873251977950
59509952761208749754624970436014182780946464962910
56393887437886487337119181045825783647849977012476
63288983595573543251318532395846307555740911426241
74743493475534286465766116677973966688202912073791
43853719588249808126867838374559731746136085379534
52422158659320192809087829730843139284440328123155
86110369768013573042161687476096758713483120254785
89320767169132448426236131412508780208000261683151
02734182797770478463586817016436502415369139828126
48102130927612448963599287051149649754199093422215
66832572080821333186116811553615836546984046708975
60290095053761647584772842188967964624494516076535
34081989013854424879849599533191017233555566021394
50399736280750137837615307127761926849034352625200
01588853514733161170210396817592151090778801939317
81141945452572238655414610628921879602238389714760
88506276862967146674697562911234082439208160153780
88989396451826324367161676217916890977991190375403
12746222899880051954444142820121873617459926429565
81746628302955570299024324153181617210465832036786
90611726015878352075151628422554026517048330422614
39742869330616908979684825901254583271682264580665
26769958652682272807075781391858178889652208164348
34482599326604336766017699961283186078838615027946
59551311565520360939881806121385586003014356945272
24206344631797460594682573103790084024432438465657
24501440282188525247093519062092902313649327349756
55139587205596542287497740114133469627154228458623
77387538230483865688976461927383814900140767310446
64025989949022222176590433990188601856652648506179
97023561938970178600408118897299183110211712298459
01641921068884387121855646124960798722908519296819
37238864261483965738229112312502418664935314397013
74285319266498753372189406942814341185201580141233
44828015051399694290153483077644569099073152433278
28826986460278986432113908350621709500259738986355
42771967428222487575867657523442202075736305694988
25087968928162753848863396909959826280956121450994
87170124451646126037902930912088908694202851064018
21543994571568059418727489980942547421735824010636
77404595741785160829230135358081840096996372524230
56085590370062427124341690900415369010593398383577
79394109700277534720000000000000000000000000000000
00000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000
000000000000000000



Generating partitions
(defun partition (1st)
(cond ((null 1lst)
(list nil))
(t (let* ((head (car 1lst))
(tail (cdr 1st))
(tailpart (partition tail)))
(append (mapcar #' (lambda (part)
(cons (list head)

part))
tailpart)
(mapcan
#' (lambda (part)
(maplist
#' (lambda (piecel)
(maplist
#' (lambda
(piece2)
(if (eq
piecel
piece2)
(cons head
(car
piece2))
(car
piece2)))
part))
part))
tailpart))))))

Output

* (partition ' (a))

@)))
* (partition '(a b))

(@) (B))
((A B)))

* (partition '(a b c))

(@) (B) (C))
((a) (B C))
((a B) (C))
((B) (A C))
((A B C)))
* (partition '(a b c d))

(((@a) (B) (c) (D))
((a) (B) (C D))
((a) (B C) (D))
((a) (C) (B D))
((a) (B CD))
((a B) (C) (D))
((B) (A C) (D))
((B) (C) (A D))
((a B) (C D))
((B) (A CD))
((a B C) (D))
((B C) (AD))
((p C) (B D))
((c) (A B D))
((A B CD)))



