Test Suite for the Maxima Plugin Maxima
t0:=time(0)
All formatted labels on the right margin should be green (pass).
MaximaControl ("restart")="Restart complete."
[fl—Test functions
Maxima version
"5.34.1"
"2014-11-11 09:57:09" T
T:=Test az( "S$args (build info () )S"] ; 9"i686-pc—-mingw32"
"GNU Common Lisp (GCL)"
"GCL 2.6.11"
Preset and switch for internal functions
Maxima can directly handle the functions int (), diff(), lim(), det () and sum/()
Current default is to let SMath handle all functions.
T:=Test |-9— sech (x) ; - sech(x) tanh(x)
dx
T
TH=STestL[sin(x)d><;"int(sin(x),x)"] ‘paSS
T
5
T:=STest|lim — ; "lim(x,x,«)"
X X T
T:= SameError(description(n_notDefined))
.
2 T
j=1
T:=STest||a- ; "det(a*mat(1,2,b,3,2,2))"
b 3
T
Alternatives for internal functions
Maxima provides alternatives to the functions int (), diff(), lim(), det () and sum/()

TH=Test(Diff(sech(xn;-—sech(x)tanh(xn

(R:Test(Diff(sech(x];x);—sech(x)tanh(xn

TH=Test(Diff(sech(x];x ;2);(tanh(x)—sech(xn{tanh(x)+sech(xnvsech(xn

T:=
T:=

T:=

T:=

Test(Int(sin(x);x);—cos(xn

N
Test Int[lO];; x; 0; 2n4; 20A4
2
STest Lim —_—; X ; | LIPS ]
X
2
Test |Det|a- ;a '(3—2~b)
b 3
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pass

pass
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1w¥westl5um\j;Aj; L;n);

Wrapping of the internal functions

,,‘12 I J DO

Il'\J_'l'h}

Sum(j ;3 ;1;n)= >

ware\SMath\Forumbeitrage\Plugin Maxima

(in order to use their operator representation)

az[ sech (x) '] =- sech (x)-tanh(x)

@E[f—x sech (x)

MaximaLog (n)=

=-sech(x) tanh(x)

MaximaLog ()=

az[fsin(x) dx]:—cos (%)

MaximaLog ()=

2 m
&L _[ 102 ax =20];g
0 " s MaximaLog ()=
b
@E qux:bq
0 MaximaLog ()=
2
AL| Mm ===
x> MaximaLog (n)=
12 2
E}E arl o Sl|=a (3-2-D)
MaximaLog ()=
‘ - __n~(1+n)
az Z 1= 2 MaximaLog ()=
j=1
lastError="n - not defined."
n
_ .| n(1+n)
T:=Test aE Z il ; 5

i can't

T:=Test

be

L

j=1

used as variable in Maxima

n

2: i, n(2+n)

i=

MaximaLog ()=

pass

T
T

"Request: diff (sech(x),x,1); .
Answer: Maxima
(%039) -sech(x) *tanh (x)
(%140)
Received bytes: 32
SMath get: "
"Request: -sech (x)*tanh (x);
Answer: SMath
(%3041) -sech(x)*tanh (x)
(%142)
Received bytes: 32
SMath get: "
"Request: integrate (sin (x),x); Maxima
Answer:
(%043) -cos (x)
(%144)
Received bytes: 23
SMath get: "
"Request: 20*%unitkg/ (%units”~2); SMath, wrong
Answer:
(%¥045) 20*%unitkg/%units~2
(%146)
Received bytes: 35
SMath get: "
"Request: integrate(q,x,0,b); Maxima
Answer:
(%049) b*g
(%150)
Received bytes: 19
SMath get: "
"Request: limit ((x"2)/x,x,1inf); Maxima
Answer:
(%$051) inf
(%152)
Received bytes: 19
SMath get: "
"Request: determinant (a*matrix([1,2],[b,3])):
Answer:
(%053) 3*an2-2*a”2*b Maxima
(%154)
Received bytes: 29
SMath get: "
"Request: determinant (a*matrix([1,2],[b,3]1)):
Answer:
(%053) 3*a~2-2*a”2*b
(%154)
Received bytes: 29
SMath get: "
expressions
"Request: sum(%i,%i,1,n);
Answer:
(%$059) %i*n
(%160)

Received bytes: 20

SMath get: "



Test of MaximaTakeover() option "sum()"

MaximaTakeover("sum")="sum() handled by Maxima"

T:=Test

Ji—sech(x);—sech(x}tanh(x)
d x

ﬂﬁ:STest\[sin(x)d>¢;"int(sin(x),x)"]

2

T:=STest| lim EL_; "lim(x, x,)"

x> o X

n
T:= STest Z j; "{n*(1+n)}/2"

j=1
12
T:=STest||a-
b 3

; "det(a*mat(1,2,b,3,2,2))"]

Test of MaximaTakeover() option "det()"

MaximaTakeover("det()")="det() handled by Maxima"

T:=Test

X

él—sech(x);—sech(x)tanh(x)

T:= STest J‘sin(x)d)i; "int(sin(x),x)"]

. X .
T:=STest|lim — ; "lim(x,x,>)"
X

X

. X .
T:=STest|lim — ; "lim(x,x,>)"
x> o X

n TH=SameError(description(n_notDefinedn

T:=STest||a-

b 3

2

2

: MaADk (3_2*b) "

Test of MaximaTakeover () option "none"

MaximaTakeover("none")="All functions handled by SMath"

T:=Test

Jl—sech(x);—sech(x)tanh(x)
dx

T:= STestUsin (x)dx; "int (sin(x) ,x) ]

2
T:=STest|lim 2— ; "lim(x,x,=)"
xw X
n TD=SameError(description(n_notDefinedn
2 3
j=1
T:=STest a.b 3 ; "det(a*mat(1,2,b,3,2,2))"

Test of MaximaTakeover() option "all"

pass

pass
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MaximaTakeover("all")="diff (), int(), lim(), sum(), det() handled by Maxima"

T:=Test

il—sech(x);—sech(x}tanh(x)
dx

T:= STest Jsin (x)dx; "-cos(x)"

2
T:=STest|lim X—; "oo"]

xw X
n
T:= STest Z i ; "{n*(1l+n)}/2"
j=1
12
T:= STest ||a- ; "an2* (3-2%p) "
b 3

Unit handling
2 m
N
T:=Test j 10; dx; 20N
0
T=Test (BL(2m+3 km) ; 3002 m]

T:=Test (Solve(a+3m=500 cm ; a); (a=2 m))

X =10 mm y =50 mm e =0,05 2
0 0 0 (x) (x) b4
elx)=¢ -|— yix)=y |—
0 0
%0 %0
3
" 2 1 10151
T:=Test J s(x) 1+ ii—y(xﬂ dx; il i
dx 600000
0

Translation tests

T:=Test g\E[APA(@AEHmm] ; APA@AEHZWQ]

T:=Test au:[aBYéséneLKApVEOHpOIU@wa]; anéaneLKAuvgonp0TU@X¢w

{na b\\C" ] ) {ua b\\C"

abc abc

T:=Test a\E

T:= Test[a\j:( "asub ") ; aouB]

T:= Test[a\E( "atb") ; "a+b"]

T=Test (&L (strrep("a\b” ; "\" ; "/")); "a/b")
T=Test (BL("a\\b") ; "a\\b"|

T=Test (L "$"a\\b"$") ; "a\\b")

T:= Test[az( a+"$b_c$"+d); d+b_c+a]

T:=Test

AL ("six,v15") ; {;]

{ (%=1 ]

pass
pass

pass

pass

pass

pass

pass

pass

pass
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pass
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T:=Test

T:=Test

T:=Test

T:=Test[a2(2~n) ; 2'1‘[]

=2
AL ("slix=1,y=21, [x=2,y=3118") ; {X

AL ("$2.11008") ;2,110

AL ("$2.1p100$"); 2,1-10

+100]

100]

T:= Test[az( sin (1)] ; i~sinh(1)]

T:=Test

aﬁl[ei-ei]; ei~e

i

T:=Test[a2(2,3-n) ; 2,3~H]

T:= Test[az( dummy (a ; b)) ; dumny (a ; b)]

T:=Test

T:=Test

T:=Test

AL
AL

}@E[

1 2 1 2
Xy all? xy a
nim 2] [rin o2
Xy all’? Xy a
Vk]"vk

T:=Test[a\E[Mj k] Py k]

T:Taﬁ[@i(asb];asq

T=T&ﬂ[§i(a2b];a2q

T:= Test[az((aaeb)] : (a#b)]

T=Test (8L (anb); anb)

T:=Test[a\2(avb] ; aVb]

T:=Test

T:=Test

T:=Test

c:=a-b

T:=Test

T:=Test

AL
AL

AL

T:=STest

AL

{elfs o1

{f(X;Y)

string

x=1 x=2
y=2 |(y=3

2

a

.
r

@E[ c 2] ; "ar2*pr2"

&\E[ string[log y(x)]] ; "log(x) /1log (y) ]

{a]]_..[ bl"
b ; ar

Vector indices

Matrix indizes

Boolean and relational
operators

matrices of lists

Lists and functions with
multiple arguments

f(X; Y) 2 Matrices, lists and
"an functions with
Xy a multiple arguments
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Function ODE.2 and handling of Maxima asking questions about signs

2

"w is assumed to be positive."

T:=Test|ODE, 5 w(t)+m2-w(t)=0 ;w(t); el (i-0-t) ~(i-0-t)
dt w(t)=kl-e +k2-e
T:= Test[az( assume (o> 0)) ; {(oo> 0) ]
2
: 2 .
T:=Test|Assign ODE2 > w(t)+o w(t)=0|; w(t); t||; k1-sin(w-t)+ k2 -cos (0-t)
dt

Functions Solve(), Algsys(), LinSolve() and Assign()

Clear(x; y)=1

pass

pass

pass

pass

fail

LRI

-3+.45
2 2 _ % B 2
T:=Test|Assign|Solve||* +(3-x)y+y =0 =
3x+y=1 Y Z7+345
1 2
0 a =
a +a2- al 1-2
T:=Test|Solve 17 ; 1
al—az- a2 a -
2 2
"Request: solve([el(a,1l)+el(a,2)=0,el(a,1)-el(a,2)=1],[el(a,1),el(a,2)]);
Answer:
: _(%0167) [[all] = 1/2,a[2] = -1/2]]
Max1maLog(l)—(%1168)
Received bytes: 44
SMath get: "
2 2
eq, =[x 2 +(3%) y+y P20) eq,=(3-xsv=1)
X__-3+45 X_3+45
T:=Test |Al eql * ) ’ ’
=Tes gsys ; ;
ed, Y _-7+3-45 _|_7+3-45
Y-_2 y= 2

eq 1:=(x+z=y] eq2:=[(2~a)~x—y=2~a2] eq3:=(y—(2-z]=2]

a
X
T:= Test |Unknowns (eq) ;
y
z
b
T:=Test|LinSolvel|eq; <y
z

(x=(1+an
; (y=2~a]
(z=(—1+a)]

Cross product with scaled vectors

1 1 1
a:= a2 b:= b2 C:= C2
a3 by €3

T:Test[a(bxc);al{b2~c3-b3~c2}+a2{b3~cl

a-«A:b)xc)=|

T:=Test

Clear(a;b;c)=1

(A-a)xb=1n

A{az-b3—a3~b2]
T:=Test a\E((}va)xb]; )"[a3'b1‘a1'b3]
A{a1~b2—a2~bﬂ

—bl-c3]+a3{bl~c2-b2~cln



Handling of warnings and messages

T:=Test
T:=Test
T:=Test

I

.

X

X

Solve[cos(x]:

_lldx-

ilt

A2

|

(2 (o-

-2

"Principal Value"

; X

II
X=—
4]

2

"a*b* (a*b-1)

a)) (s +a)

s 3-[b~s 2+a~(1—(a~b))]

Back-translation of at()

T:=Test a\z laplace

2

2

Plotting with plot2d

p:=

AL

set plot option

plot2d

CurrentDirectory(DocumentDirectory(|n

set plot option

|
|

;s tl|

delta(t); t; s ;—Ji—delta(t]
dt

gnuplot preamble
"set key bottom right;

-2

cosh

pass

pass

T
T

is assumed to be positive."

2
t

3.2 2
[a ‘b -2-a 4b+a]

+

a- +
(a-b-1) [ 3.2
a ‘b -

pass

T
2
+s -delta(0) s T
t=0
set grid"

gnuplot term

"png small size 250,
asin(x)
b4
acos (x)
. 7y~
asinh (x) -

(
atanh(x

200"

concat[az(maxima_tempdir] ;"/" ; "maxplot.png"

|

4 . 4 .
3t | 3t |
2t — 2t i
1t 1t
0 0
T o ' asin(x) —— T o | asin(x) ——
-2 acos(x) —— =2f acos(x) ——
-3t asinh(x) —— -3t asinh(x) ——
4 L X | catanh(x) —— a L X | catanh(x) ——
-3 -2 - 0 1 2 3 -3 -2 - 0 1 2 3
X X
j8) "maxplotref.png"
Draw2D () with special characters and automatic temporary filename

title="Griine Kurve auf WeiB bei 20°C"

color=green

300

p:=Draw2D

grid=true

explicit(sin(x];x ;- 10 ;H)

Griine Kurve auf Weil3 bei 20°

|

150

"C:\FHB\Software\SMath\Activebook\activebook\"



b~ 7

; "grun.png" ; {

-3 -2 -1 0 1 2
p
title="Griine Kurve auf WeiB bei 20°C"
color=green
p:=Draw2D Lo .
expllc1t(51n(x];x ;-1 ;n)
grid=true
Grune Kurve auf Weill bei 20°C
1 :
05 k- e :
-1 1 i 1 1 1 1 1
-3 -2 -1 0 1 2 3
p

Result format of Eigenvalues and -vectors

=)

T:=Test

T:=Test

Translation of derivatives improved

AL

AL

eigenvectors

eigenvectors

50 0

50-25-2
1

1m 3
2 1

.

3

|

100
001

25-2

|

[0 1 0]

diff(3) is used only if exponent is greater than 1

T:=STest

T:=STest

Ti=STest (Diff (f(x); x ; 2);

T:=STest

T:=Test

d

4 4 d i,
dx dy dz P
f(r

jacobian
QL %g(r

dx

d

X

2
2

Test of diff (1)

T:=Test

T:=Test

T:=Test

T:=Test

[sin(x)ln(xn';

(£(a(x) s 2 £(g(x

dx

i o)
; 0)

sin (x)

)

sinle?) ;2 xcos )

r
“le

(£(x)-9(x)) s £(x)} s= ()4 g (x) == £(x)

+cos (x) 1n(x)

d
'H
"1 4
dr

f(x;y); "diff (f(x,vy),x,2) ]

"diff(f(x,y),x,Z)")

- fx; y); "diff (diff(f(x,y),y),x)"

£(r; o)

d

do

3

2

|

+50 [

£(r; o)

g(r; o) ;—(pg(r ;)

300
150

(1 -/7-1)
[+ 47-1)

;z); "diff(diff(diff(f(x,y,2),2),y),x)"

pass

pass
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pass

fail
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pass

pass
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Function calls

f(a}=a

a\E( £ (b mm)) ; m 2b_2]
1000000

2
AL (£((pmm); m Z'm]

T:=Test [az( a_b_c d); a_b_c_d]

T:=Test

T:=Test

T:= Test[az( string(a_b_c_d)) ; "a_b_c_d"]
T:=Test ax[ab,c,d] 7 ab,c,d]
T:=Test aE[ string[ab,c’d]] ; "a_%_b_%_c_%_d"]
T:=Test a\f[ ab,c] ; ab,c]
T:=Test aE[ string[ablc]] ;"a_% b % c"
{1,2 _{1,2 ]

2,3 1"12,3

Loading of abs_integrate

T:=Test g\E

f(x):=x3—[6~x2]+8-x

3
T:=Test Jlf(x)l dx; %
0

Definition in SMath and Maxima

TH=Test(MaximaDefine(A; 3];3)
T:=Test (A ; A) Variable A wird in SMath nicht definiert.

Te= Test[a\z( "sas") ; 3]

Transfer of an existing SMath-Definition to Maxima

():{2 D:=4 E=12 Definition in SMath
2

T:= Test |MaximaDefine(C ; D); {|3
4

TH=Test(MaximaDefine(E];12)

T:=Test (E; 12)
Clear(D; C)=1 Clear the definition in SMath

T:=STest (D-C ; "D*C")

T:=Test

D-c) 8 Still available in Maxima
ESE( )’ 12

pass

pass
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pass

i

pass

pass
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pass

pass
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7

\ \
ﬂh=Test[a§:(kill(D; CH ;done] Clear the definitions in Maxima

T=Test (8L (D) cD)

T:=Test (MaximaDefine (fpprec ; 40) ; 40)

0
T:=Test aﬁ:(bfloat(nn ; 3,141592653589793238462643383279502884197-10

T:=Test (MaximaDefine (fpprec ; 16) ; 16)

T=Test | QL (bfloat (m)); 3,141592653589793-10 0]

waon

a
o

T:=Test az( split("a,b" ; ",")) ; {

pass

pass

pass

pass

'_]l'_:‘..al'_]l._:
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pass
T:=Test a\j_‘,( "Sat (diff (delta(y),y),y=0)$"); didelta(y) T
Y y=0 v
: a
T:=Test|AY | — delta(y) ; — delta(y) -
@ dy y=0 dy y=0
T:=Test aE[XO'S];XO'5]
T
0,5 ,
T:=Test @E( "$%$") ; X ] ‘ fail
T
Access to Lapack functions
msq:= QZ( load(lapack))
1 2 3 14,47444340493696
[3/5 0,5 8| T:==Test &(dgesvd(M; true ; true)) ;<6,386367492469741 ‘pass
-1 2 =3 1 0,452546537278426 T
4 9 7
T:=Test QE laplace Z [(— l]n~unit_step(t—n~n)~sin(t]]; t;os||; <
n=0 [—1+eHS]~(s—i]-(s+i)
‘pass

time(O)—t0=21, 353 s

T



