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Tradi¢ni matematicka notace
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k=0

/ o(s)(t - 5) ds

my m; —m3



Tradiéni matematicka notace




Alternativni matematicka notace

Tradiéni forma

x*+1




Alternativni matematicka notace

Tradiéni forma

x*+1
x+1

M-expression (funkcionalni forma)

divide[plus[expt|[x, 4], 1], plus[x, 1]]



Alternativni matematicka notace

Tradiéni forma

x*+1
x+1

M-expression (funkcionalni forma)

divide[plus[expt|[x, 4], 1], plus[x, 1]]

S-expression (Lispova forma)

(divide (plus (expt x 4) 1) (plus x 1))



Alternativni matematicka notace

Tradiéni forma

x*+1
x+1

M-expression (funkcionalni forma)

divide[plus[expt|[x, 4], 1], plus[x, 1]]

S-expression (Lispova forma)

(divide (plus (expt x 4) 1) (plus x 1))
nebo

(/ (+ (expt x 4) 1) (+ x 1))



Rosetta Stone

Tradi&ni forma M-vyraz S-vyraz

f(x) fx] (fx)

a+b plus[a, b] (+ ab)

a—b minus[a, b] (—ab)

a—(b+¢) minus[a, plus[b, c]] (—a(+bc))

aP power][a, b] (power a b)

o sinx dx integrate[sin[x], x, 0, pi] (integrate (sin x) x 0 pi)

a, ifa>0 . . .
{—a, 220, if[lower[x, 0], minus[x], x] (if (< x 0) (- x) x)



Symbolickd derivace

#lang racket
(require racket/match)

(define (deriv exp var)
(match exp
((list ’+ a b) (list ’+ (deriv a var) (deriv b var)))
((list ’* a b) (list ’+
(list ’% a (deriv b var))
(list ’#* (deriv a var) b)))
((? symbol? varl) (if (eq? varl var) 1 0))
((? number?) 0)))

(a+Db)’ =a” +b’
ab’ = a’b + ab’

x’ =1
const’ = 0



Symbolické zjednoduseni

(define (simplify exp)
(match exp

((list ’+ a b) (simplify-sum (simplify a) (simplify b)))
((list ’* a b) (simplify-product (simplify a) (simplify b)))

(_ exp)))

(define (simplify-sum a b)
(match (list a b)
((list-no-order a 0) a)
((list (7 number? a) (7 number? b)) (+ a b))
((list a a) (list ’* 2 a))
(_ (list ’+ a b))))

(define (simplify-product a b)
(match (list a b)
((list-no-order a 0) 0)
((list-no-order a 1) a)
((list (? number? a) (7 number? b)) (* a b))
(_ (list ’% a b))

H

H

H

H

;a+0=0+a
; soucet Cisel
; a+a=2a

a*x0=0=%*a-=

a*x1=1%*a
soucin Cisel



Maxima

Svobodny pocitalovy algebraicky systém, napsany v Lispu.

®e wxMaxima 12.09.0 [ unsaved* ]
Ele Edit Cell Maxima Equations Algebra Calculus Simplify Plot Numeric Help

Pk 25 400 w0 00c—— B

(9%i78) implicit_plot{(x - abs(x)/x - abs(y)/y}~2 + (y - abs(x)/x - abs(y)/y)~2 = 4, [x, -5, 51, [y, -5, 5]);
(%078) done

Ba Gnuplot (window id : 0)
B eme@@aa@ y?

Vo ®

x
5.01858, -5.36858 ﬂ

Ready for user input

Welcome to wxMaxima

Obrazek : Maxima d&la domdci kol



Maxima

Svobodny pocitalovy algebraicky systém, napsany v Lispu.

MaximaOnAndroid MaximaOnAndroid

/ - e dr = VT
(%i23) X"3-6*x"2+11%x-6;

@* — 62" +11z—6
(%i24) solve(%);

z=1z=2z=3|
(%i25) diff(x"2+3+x, X);

2z +3
(%i26) (x*4-1)/(x-1);

2zt -1

z—1

(%i27) ratsimp(%);
AT NP |

ratsimp(%);

siukz+1) =ex”

(%i4) a+b*x+b*(a/b-x)

bz+b<%—z)+a

(%i5) ratsimp(%)
2a
(%i6) ((x-1)7(3/2)-(1+x)*sqrt(x-1))/sqrt(x-
1)/sqrt(1+x)
(z-1)% —Va—T(x+1)
Ve—1ya+1

(%i7) ratsimp(%)

2

vz +1

example(ratsimp);

Obrazek

- Maxima na Android




Wolfram Mathematica

Komeréni politatdvy algebraicky systém.

File Insert Format Cell Graphics Evaluation Palettes Window Help
Inf22= xA2+2 x // FullForm N1
Out[22)//FullForm=
Plus[Times[2, x], Power [x, 2]]
.
Infgl= D[xA2+2 x, x] ]
ouf1gl= 2 +2 X ]
xAd -1 &
In[20]:= Simplify[—]
x-1
outf20]= 1+ X+ %% + %3 ]

Obrazek : Mathematica 8



Dialekty Lispu

» Common Lisp

» Allegro CL, CLISP, Clozure CL, ECL, LispWorks, SBCL, ...
» Scheme

» Bigloo, Chicken, Guile, lkarus, Larceny, Racket, Stalin, ...
> Jiné Lispy

» Clojure

» Emacs Lisp
» Arc, AutolLisp, NewLisp, Picolisp, ...



» Prot se Lisp moc nepouziva?



» Prot se Lisp moc nepouziva?

» Jaké jsou nevyhody Lispu?



» Prot se Lisp moc nepouziva?
» Jaké jsou nevyhody Lispu?
> Jaké jsou vyhody Lispu?



Literatura |

» Recursive Functions of Symbolic Expressions and Their Computation
by Machine, Part | (John McCarthy)
http://www-formal.stanford.edu/jmc/recursive.pdf

» History of Lisp (John McCarthy)
http:
//www-formal.stanford.edu/jmc/history/lisp/lisp.html

» Lisp | Programmer’s Manual
http://history.siam.org/sup/Fox_1960_LISP.pdf

» On Lisp (Paul Graham)
http://paulgraham.com/onlisp.html
http://paulgraham.com/onlisptext.html


http://www-formal.stanford.edu/jmc/recursive.pdf
http://www-formal.stanford.edu/jmc/history/lisp/lisp.html
http://www-formal.stanford.edu/jmc/history/lisp/lisp.html
http://history.siam.org/sup/Fox_1960_LISP.pdf
http://paulgraham.com/onlisp.html
http://paulgraham.com/onlisptext.html

Literatura Il

» Structure and Interpretation of Computer Programs
http://mitpress.mit.edu/sicp/
http://deptinfo.unice.fr/~roy/sicp.pdf

» How to Design Programs
http://htdp.org/

» The Racket Language
http://racket-lang.org/

» Maxima, a Computer Algebra System
http://maxima.sourceforge.net/
https://sites.google.com/site/maximaonandroid/


http://mitpress.mit.edu/sicp/
http://deptinfo.unice.fr/~roy/sicp.pdf
http://htdp.org/
http://racket-lang.org/
http://maxima.sourceforge.net/
https://sites.google.com/site/maximaonandroid/

https://bitbucket.org/ujop/lisp/downloads/lisp.pdf


https://bitbucket.org/ujop/lisp/downloads/lisp.pdf

