(defun mlist (u)

  (cond ((null u) nil

        ((null (cdr u)) (car u))

        (t (max (car u) (mlist (cdr u))))

))

(defn del (x u)

  (cond ((null u) nil)

        ((equal x (car u)) (cdr u))

        (t (cons (car u) (del x (cdr u))))

))

(defun revlist (u)

  (cond ((null u) nil)

        (t (append (revlist (cdr u)) (list (car u))))

))

                 nil

(defun reversa (u r)

  (cond ((null u) r)

        (t (reversa (cdr u) (cons (car u) r)))

))

(defun subst (x y u)

  (cond ((null u) nil)

        ((equal x u) y)

        ((atom u) u)

        (t (cons (subst x y (car u))

                 (subst x y (cdr u))))

))

(defun substll (x y u)

  (cond ((null x) u) 

        (t (substll (cdr x) (cdr y) (subst (car x) (car y) u)))

))

(defun pair (u v)

  (cond ((null u) nil)

        (t (cons (cons (car u) (car v)) (pair (cdr u) (cdr v))))

))

(defun assoc (x a)

  (cond ((null a) nil)

        ((equal x (caar a)) (car a))

        (t (assoc x (cdr a)))

))

(defun sublis(a u)

  (cond ((null a) u)

        ((assoc u a) (cdr (assoc u a)))

        ((atom u) u)

        (t (cons (sublis a (car u)) (sublis a (cdr u))))
))
(defun fiblist(n defined)

  (cond ((assoc n defined) defined)

  (t ((lambda (x)

        (cons (cons n (+ (cdr (assoc (- n 1) x))

                         (cdr (assoc (- n 2) x))))

               x)

     )(fiblist (- n 1) defined)))

))

(defun fibn (n)

  (cdr (assoc n (fiblist n (pair '(2 1) '(1 1)))))

)

{dont work}

(defun  permlist (ms)

  (cond ((null  ms) nil)

        (t (perm2 ms ms))     

))

(defun  perm2 (unused m)

  (cond ((null unused) nil)

        (t (append (multicons (car unused) 

                              (permlist (delete (car unused) (copyt m))))

                   (perm2 (cdr unused) m)))

))

(defun multicons (x ls)

  (cond ((null ls) nil)

        (t (cons (cons x (car ls)) (multicons x (cdr ls))))

))

(defun  copt (s l)

  (cond ((null  s) l)

        (t (copt (cdr s) (append l (list(car s)))))

))

(defun  copyt (s)

  (copt s ())

)

(defun  permt (ms)

  (cond ((null  ms) (list nil))

        (t (insertlist (car ms) (permt (cdr ms)) t))

))

(defun  insertlist (x permlist bool)

  (cond ((null  permlist) nil)

        ((eq bool t) (append (insert x (car permlist))

                             (insertlist x (cdr permlist) nil)))

        (t(reversa (insert x (car permlist))

                   (insertlist x (cdr permlist) t)))

))

(defun  insert (x permutation)

  (insert1 x () permutation)

)

(defun  insert1 (x passed permutation)

  (cond ((null  permutation) (list (reversa passed (list x))))

        (t (cons (reversa passed (cons x permutation))

                 (insert1 x (cons (car permutation) passed) (cdr permutation))))

))

(defun  permt (ms)

  (cond ((null  ms) (list nil))

        (t (insertlist (car ms) (permt (cdr ms)) '(append reversa)))

))

(defun  insertlist (x permlist fnlist)

  (cond ((null  permlist) nil)

        (t (funcall (car fnlist) (insert x (car permlist))

                      (insertlist x (cdr permlist)

                      (nextfun fnlist))))

))

(defun nextfun(fnlist)

  (append (cdr fnlist)(list(car fnlist)))

)

(defun  insert (x permutation)

  (insert1 x () permutation)

)

(defun  insert1 (x passed permutation)

  (cond ((null  permutation) (list (reversa passed (list x))))

        (t (cons (reversa passed (cons x permutation))

                 (insert1 x (cons (car permutation) passed) 

                            (cdr permutation))))

))

(defun  permlist (m)

  (cond ((null m) (list nil))

        (t (mapcan (function (lambda (element)

                             (mapcar (function (lambda (permutation)

                                               (cons element permutation)

                                               ))

                                     (permlist (delete element (copyt m))) 

                             ))

                   )m))

))

(defun mapcar (fun s)

  (cond ((null s) nil)

        (t (cons (funcall fun (car s))

                  (mapcar fun (cdr s))))

))

(defun mapcan (fun s)

  (cond ((null s) nil)

        (t (nconc (funcall fun (car s))

                  (mapcan fun (cdr s))))

))

(defun neighbour(vertex edlist)

  (cond ((null edlist) nil)

        ((neighb vertex edlist nil))

))

(defun neighb(vertex edlist found)

  (cond ((null edlist) found)

        (t (function (lambda (x)

                       (cond ((eq x 'false) nil)

                             ((and x (not (member x found)))

                                (neighb vertex (cdr edlist)(append x found)))

                             (t (neighb vertex (cdr edlist) found))

                        )) (farend vertex (car edlist))))

))

(defun farend(vertex edge)

  (cond ((eq vertex (car edge)) (cdr edge))

        ((equal (list vertex) (cdr edge)) (list (car edge)))

        (t nil)

))

(defun neighbour1(vertex mtr)

  (cond ((null mtr) nil)

        ((nbrs (nth vertex mtr) 1 nil))

))

(defun nbrs(row col found)

  (cond ((null row) found)

        ((>= (car row) 1) (nbrs (cdr row) (1+ col) (cons col found)))

        ((= (car row) 0) (nbrs (cdr row) (1+ col) found))

        (t(prog () (prin2 (car row)) (print " *** INVALID AS MATRIX ENTRY")))

))

(defun nth(j mtr)

 (cond ((or (< j 1) (null mtr)) (print "INDEX OUT OF RANGE"))

       ((= j 1) (car mtr))

       (t (nth (1- j)(cdr mtr) ) )

))

(defun neighbour2(vertex adjstr)

  ((lambda (z)

     (cond ((null z) nil)

           (t (cdr z)))

  )(assoc vertex adjstr))

)

(defun depth_first(graph root)

  (cond ((null graph) nil)

        ((de_fi graph (list root)(list root)))

))

(defun de_fi(graph visited path)

  (cond ((null path) (reverse visited))

        (t ((lambda (x)

              (cond ((null x) (de_fi graph visited (cdr path)))

                    ((de_fi graph (cons x visited) (cons x path)))

           ))(expnd graph visited (car path))))

))

(defun expnd(graph visited vertex)

  ((lambda (z)

     (cond ((null z) nil)

           ((first_not_visited visited z))

  ))(neighbour2 vertex graph) )

)

(defun first_not_visited(visited vlist)

 (cond ((null vlist) nil)

       ((null (member (car vlist) visited))(car vlist))

       (t (first_not_visited visited (cdr vlist)))

))

(defun conn_lists(graph)

  (conn_lsts graph nil)

)

(defun conn_lsts(graph lists)

  (cond ((null graph) lists)

        ((null (l_member (caar graph) lists))

          (conn_lsts (cdr graph) (cons (depth_first graph (caar graph))

                                       lists)))

        (t (conn_lsts (cdr graph) lists))

))

(defun l_member(vertex lists)

  (and lists (or (member   vertex (car lists))

                 (l_member vertex (cdr lists))))

)

(defun span_df(graph root)

  (cond ((null graph) nil)

        ((sp_df graph (list root)(list root)))

))

(defun sp_df(graph visited path)

(cond ((null path) nil)

      (t ((lambda (x)

          (cond ((null x) (sp_df graph visited (cdr path)))

                (t (cons (cons (car path) x)

                         (sp_df graph (cons x visited) (cons x path))))

         ))(expnd graph visited (car path))))

))

 (defun countatoms(s)

       (cond ((null s) 0)

             ((atom s) 1)

             ((+ (countatoms (car s))

                    (countatoms (cdr s))))))

