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1, QCoreral Dnacription o : »

Aloplify ie & cowpileble aet of 55 B-expression-dafined
funstions which pimplifly algobrale oxpreusions, The expreasions
which ara nppruprﬂ.nh for olmplify m definad recursively as
followns '

P = pll atoma, fixed and fleoating point numbers -

& = all exprensiona of the forms :
(pLuUs, Bys Hop ses, O ]l
(PRDCT, Bas Boy eesy n}r
(MINTS . b)), - S
(REGIP » ), .
(DxviCe, Bys 53}1-
(POWER, B4, B5),

. (SUBT, 84, 83) ,

where 8, 85, 8n, ses, 8,€PUQ.,

pinplify 1s & flmu‘tir:-n, net & paeuﬁu-rm %ion, theat 1o, the
liot structure of an expression is not modified by simplify.
2implify telies sbout 6000 words of free storage when stored ssfn.
S-expraccion and gbout G000 words when ccmpiled. I talwes aboub

5 minutes to resd sll the funotions into the TO09 using the oniine

eard reader, and sbout & minutes from tapo.

2 Grd:rr*__...nﬂg" -

It is poszible for two exprassicns having the oame algsbreie
ptructure to be ropreszanted by differont list structures, 0. .

(PLUS 2 X) snd (PLUS X 2). [This oreates a sorious problem, for a .

LISP funotion to recognize equality of algebrale form would be
quite complex and time consumlng. Therefore the eimplification
routines 'l.ma the device of canpnicelly ordering all the aigsbrelc
expressions which thoy oraate, Thus it is pomsible to recognice
equality of form with squal, : '

n
A

. The opdering schema used provides a hierarchy of S-expressions
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T+ parform all the zbove oimplifisatlions on tormo cocowrring
in the denomingtor 1f the srgument contelins DIVIDE's ond RECIP's.

ﬂilETT'T.H[II will: -

is chanze the sign of x 4if 1t im n nuzber

2, throw sway the MINUS if x is of the form {H.T.FUE .« E)
3 reverse tha oprder of SUET exprasslons, . -

lgw-cg{x] wills

‘1, divide 1.0 by x If X J9 & nurbor s
| 2, yle1a cons[MINUS;oimrep(E)] 4f x 1s (MINUS . E)
3. throw away initlal RECIP.
k. reverao the order of DIVILCE expressions, keeping numeri-
cal terms (if present) in the numerstor o
e a:l.mplii'g' am:h term in PRCCT nm;pmnsiﬁnﬂ mhly.

sirdivxsy] = uimpni[uut[::,uzmrup[ﬂ]] | :

siooaribsel] wills ,
Le yield 1 if o ia O, '
2, yleld 0 if b i3 0.
3s yiald b if e 15 1. .
4. parform the preopor nusorieal upﬂrnt*un if icoginary
' nucbers are not involved, @. g (-1] - =i, {i] 2.8 4, .
(-2)2°% = (PCHER -1 2.%). ‘
5. yield oonso{RECIP;simpwr[E;e]] if b = (RECIP E).
6, simplify esch term individually in PRECT or DIVIDE expreccions.
e treat a syobollc minus sign if poosible (if e is an integar).
" 8. multiply exponents Af b is itself a POWER expression.

:-s.ﬁ‘uauh [xey] = uini?ls [ :I.:Iéﬁt{::; simmin{y]]]

ke Uaing Simplify - S

It is quite scceptsble to use the subfunctions pimplz(£],
slzprd( L], simmin(x], etc. separately, provided that the argu-
mants of these funotions have been pimplified. In fact thia ls
edvissble, for if one lets these funotiocma put the connectives \
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phalx] gots the chmolute walue of fixed or floating point
nurbors. If X i not o nucher an error will muesuls,
dimixiy] 1s primarily for fixed point numbers. If x is
divisgbie by v or £ is a flouting point number it 1s T; F olther-
wise, If either x or ¥ is not a nuwber zn error will coccws,
Eﬂ[lﬂ}"] is for fixed point numbers. It finds the greatost
eommen divieor if x4 O and v £ 0, and x and ¥y are fixed point
nurbers. If x = O gedlxyy] = y, if ¥ = O ged{x;y] = x. .
mepand{£;fn] is ¢the some as mepeon, except it appends ‘To=
sulf:-a.nt 1ists instesd of neens-ing them.
wm-nrﬂg.ﬂ-p] p is o predlcate in ons voriable. mrcpend i
T af p[:l: lJis T fn:'_- every x, €24 (£ = [xi,xz,z:,),...,xn}}.
malta '1.;':[&] is sn output functlon - it turns the expression
e into n list which will print out like Fortran. This is for
convenience in reading ths output. .
grecteri{x;y] gives a unique ordering of atomio sycbols, - If
x end ¥y ere atoms, gﬁmts-r[x,ﬂ = T if y ocoupies a higher Btoroge
' locatlon that X.
dorgenx;y] ordera S-expressions uniquely. The relation be-
tuween 'r.}*s ¢ifferent popeible elements x and y 1a: '
' NIL < number < atom <list.
The “order smeng nucbers is by incrsacing weasnitude, the atons
gre ordered by pgreater (sec above), and liats are ordered sccord=
ing to the firot element, or by succeeding elewents in the case -
when earix] = ear[y], and by length if corresponding elemernts are
.aqugl. ' '
ordarl 4] = orders the top level of the 1list £ by the scheme
' given ahave.
Expmples: nrdﬁr[(I (4,B,C) {a} {a,a] 3 NIL &)]
= (WiL 3 & x (a) (a,B) (4,B,C))
innordix;e] reccples tha top level of £, inserting x inbo -
the proper position to yield sn ordared list.

All subfunstions have been tested on a limited nurber of
trisl eases, The connective fumeticdns ere lnowm to work cn a
lsrge olags of expressions, bub _m:-m;i bugs may remain. Please
bring 4ny information about bugs to 26-265. J



