Functional and Logic Programming using Lisp (NCS-455)
INDEX
	
S.NO
	
OBJECTIVE

	
DATE
	
SIGNATURE

	
1
	
Write a function for the binary operations like addition, subtraction, multiplication and division in Lisp.
	
	

	
2
	
Write a function that computes the factorial of a number in LISP(Factorial for 0 is 1, and factorial for n is n*(n-1)* ..1)
Sol.
(defun factorial (number)
(if (= number 0) 1
(* number (factorial (- number 1)))))



	
	

	
3
	
Write a function SPLUS which takes two arguments from the user, and make addition of them no matter if they are number or character.


	
	

	
4
	
Write a function that computes the average of three numbers in LISP.
(defun average3(a b c)
(princ “the average of three numbers are:”)
(/ (+ a b c) 3)
)




	
	

	
5.
	Write a function that computes area of a circle in LISP.
Solution.:
(defun circle()
(princ “Enter the radius for the circle:”)
(setq r (read))
(princ “the area of circle is:”)
(* 3.14 r r)
)

	
	

	
6.
	
Write a function for Linear searching in LISP after making the list.


	
	

	
7.
	
Write a function that Computes maximum of three numbers.
Sol
(defun max3(a b c)
(cond ((> a b)(cond((> a c)a)
(t c)))
((> b c) b)
(t c))

	
	

	
8.
	
Program for the Fibonacci series using LISP.
Solution:
(defun fibonacci(n)
  (cond
    ((eq n 1) 0)
    ((eq n 2) 1)
    ((print (+ (fibonacci (- n 1)) (fibonacci (- n 2)))))))

	
	

	
9.
	
Write program in lisp for the Binary searching.
(defun binsearch(n)
    (format t "~&<<BINARYSEARCH>>~&")
    (bsreadn n)
    (bssortn n)
    (format t "~&Enter the number to be searched:")
    (setf p (read))
    (setf flag 1)
    (setf first 0)
    (setf last (- n 1))
    (dotimes (x n t)
        (setf mid (floor (+ first last) 2))
        (if (= (aref arr mid) p)(setf flag 0))
        (cond
            ( (>(aref arr mid) p) (setf last (- mid 1)))
            ( (<(aref arr mid) p) (setf first (+ mid 1)))
        )
    )
    (if (= flag 1)
        (format t "Number Not found..."))
    (if (= flag 0)
        (format t "Number found..."))
)
(defun bsreadn(n)
    (setf arr (make-array n))
    (format t "Enter the ~d numbers:" n)
    (dotimes (x n t)
        (setf (aref arr x) (read))
    )
)


(defun bssortn(n)
    (do (( i 1 (+ i 1))) ((= i n))
        (do ((j 0 (+ j 1))) ((= j (- n 1)))
            (if (> (aref arr j) (aref arr (+ j 1)))
                (bswap j (+ j 1))
            )
        )
    )
    (format t "Sorting....")
    (bprintn n)
)
(defun bprintn(n)
    (dotimes(x n t)
        (print (aref arr x))
    )
)
(defun bswap(x y)
    (setf temp (aref arr x))
    (setf (aref arr x) (aref arr y))
    (setf (aref arr y) temp)
)

	
	

	10.
	Water jug problem using LISP.
Sol.
(setf *initial-state* `(0 0))
(setf *goal-states* `((2 0) (2 1) (2 2) (2 3)))

;;; Print volumes of 4 and 3 liter jugs.
(defun print-state (state)
  (princ "      ") (princ (car state)) (princ "   ") (princ (cadr state)) (terpri))

;;; Print operator nemonic, note my operators are a little different than class 
;;; as descibed below.
(defun print-operator (operator)
  (princ "Do  ") (princ operator) (terpri))

;;; Return T if state1 and 2 are equal, Nil otherwise.
(defun state-equal (state1 state2) (equal state1 state2))

;;; Return the estimated cost in reaching a goal
(defun state-cost (state) 0)

;;; Return the cost of performing a given operation
(defun operator-cost (operator) 1)

;;; Return T if state is equla to any of the *goal-states*
(defun goal-state-p (state) (dolist (one *goal-states*) (cond ((state-equal state one) 
							     (return-from goal-state-p T))))
  (return-from goal-state-p NIL))


(defun op-fill4 (state) (cons `4 (cdr state))) ; Fill jug 4

(defun op-fill3 (state) (cons (car state) `(3))) ; Fill jug 3

(defun op-empty4 (state) (cons `0 (cdr state))) ; Empty jug 4

(defun op-empty3 (state) (cons (car state) `(0))) ; Empty jug 3

;;; Pour Jug 4 into Jug 3 partially or fully depending on how much
;;; water each has. Combines pour 4-3 with empty 4-3.
(defun op-pour-4-3 (state) 
  (let* ( (x (car state))  (y (cadr state)) (sum (+ x y)))
    (if (<= sum 3) (cons `0 (cons sum `())) (cons (- sum 3) `(3)))))

;;; Similarly as above pour jug 3 into 4.
(defun op-pour-3-4 (state) 
  (let* ( (x (car state))  (y (cadr state)) (sum (+ x y)))
    (if (<= sum 4) (cons sum `(0)) (cons `4 (cons (- sum 4) `())))))

;;; Given state, return a list of possible child states.
;;; This is not used in asg1b.
(defun next-states (state) 
  (let ( (x (car state))  (y (cadr state)) (temp-list `()))
     (cond ((< x 4) (setf temp-list (cons (op-fill4 state) temp-list))))
     (cond ((< y 3) (setf temp-list (cons (op-fill3 state) temp-list))))
     (cond ((> x 0) (setf temp-list (cons (op-empty4 state) temp-list))))
     (cond ((> y 0) (setf temp-list (cons (op-empty3 state) temp-list))))
     (cond ((and (> x 0) (< y 3)) (setf temp-list (cons (op-pour-4-3 state) temp-list))))
     (cond ((and (> y 0) (< x 4)) (setf temp-list (cons (op-pour-3-4 state) temp-list))))
    (return-from next-states temp-list)))


;;; Given state returns a list of all legal operators.
(defun legal-operators (state) 
  (let ( (x (car state))  (y (cadr state)) (temp-list `()))
     (cond ((< x 4) (push `op-fill4 temp-list)))
     (cond ((< y 3) (push `op-fill3 temp-list)))
     (cond ((> x 0) (push `op-empty4 temp-list)))
     (cond ((> y 0) (push `op-empty3 temp-list)))
     (cond ((and (> x 0) (< y 3)) (push `op-pour-4-3 temp-list)))
     (cond ((and (> y 0) (< x 4)) (push `op-pour-3-4 temp-list)))
    (return-from legal-operators temp-list)))

;;; Apply the operator to state and return the resulting new state.
(defun apply-op (operator state)
  (apply operator (cons state `())))

;;; Call in listener
(op-fill4 `(0 3))
(op-fill3 `(0 0))
(op-fill3 *initial-state*)
(op-pour-4-3 `(4 0))
(op-pour-4-3 `(1 0))
(op-pour-3-4 `(3 3))
(op-pour-3-4 `(1 3))
(op-pour-3-4 `(0 3))
(op-pour-3-4 `(1 2))

	
	

	11.
	Write a function that performs a depth first traversal of Binary Tree.

	
	

	
	
	
	



