Test Suite for the Maxima Plugin Maxima

All formatted labels on the right margin should be green (pass).

MaximaControl (‘restart')="Maxima started successfully."

t0:=t|me(0)

[fl—Test functions

Maxima version

"5.40.0"

'"2017-06-01 18:54:43"
T:=Test @E(args(bui Id_info())), | ""x86_64-w64-mingw32"

"“"SBCL"

"1.3.15"

_iI
o))

Preset and switch for internal functions

Maxima can directly handle the functions int(), diff(), 1im(), det() and sum()
Current default is to let SMath handle all functions.

T:=Test % sech(x) , - sech(x)- tanh(x)
=
T:=STestUsin(x)dx, "int(sin(x),x)']
=
: =
T=STest|lim 2— , "lim(x,x,=)"
X w X T
n T:= SameError(description (_notDefined)
" e T
J=1
T:=STest|a é g , "det(a*mat(l,z,b,3,2,2))]'
T

Alternatives for internal functions

Maxima provides alternatives to the functions int(), diff(), 1im(), det() and sum()

T=Test(Diff(sech(x)) , - sech(x)- tanh(x))
T=Test(Diff(sech(x), x) , - sech(x)- tanh(x))
T=Test(Diff(sech(x), x, 2), (tanh(x)- sech(x)):(tanh(x)+ sech(x))- sech (x))
T=Test(Int(sin(x), x], - cos(x))
T
T=Test Int[lO%,x,O,Zm],ZON]
T=STest|Lim X—X2 X, |, e
T:=Test|Det|a: é g” , a2-(3—2-b)

n-(1+ n)]

Te= Test[Sum(j i1, m, den) cot= = . n(1+n) bass
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Wrapping of the internal functions (in order to use their operator representation)

@E [ sech(x) ] =-sech(x): tanh(x)
@E[% sech(x)

@E[Isin(x) d x]=—cos(x)

2m
gr| [ 105 ax|-227
0 S
b
@E‘qux=bq
0
] 2
QL im S-|=-
@E‘a-é§”=a2(3—2d
0. n-(1+n)
ax| 3 |-
: (1+n)
T:=Test@E Z j %
J=1
i can"t be used as variable
: (1+n)
T:=Test@E _Zli %
1=

"Received Bytes: 34

MaximalLog (n)= (%i29) diff(sech(x),x,1);

(%029) -sech(x)*tanh(x)"

=-sech(x)- tanh(x)

"Received Bytes: 34

MaximalLog ()= (%i130) -sech(x)*tanh(x);

MaximalLog(n)= (%i34) integrate(q,x,0,b);

(%030) -sech(x)*tanh(x)"

""Received Bytes: 25

MaximaLog(n)= (%i31) integrate(sin(x),x);

(%031) -cos(x)™

""Received Bytes: 39

"Received Bytes: 21

(%034) b*q"

"Received Bytes: 21

MaximaLog(n)= (%i35) limit(x,x,inf);

(%035) iInf"”
""Received Bytes: 31

(%036) 3*an2-2*a”2*b"

""Received Bytes: 27

MaximaLog(n)= (%i37) sum(§,j,1,n);

(%037) (n"2+n)/2"

in Maxima expressions
"Received Bytes: 22

MaximaLog(n)= (%i139) sum(%i ,%i,1,n);

(%039) %i*n’

Test of MaximaTakeover() option "sum()"

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

T:=Test

é%zsech(x),—sech(x)tanh(ﬂ

'P=STest[[sin(x)dx, "int(sin(x),x)j

T:=STest

I
X
T:=STest 2:

im
n
=

J

T:=STest a{i

2

2%—, "Iim(x,x,w)i

3, "{n*(1+n)}/2

2

"det(a*mat(1,2,b,3,2,2))7

SMath, wrong
MaximaLog(n)= (%i32) (20*%unitkg)/(%units”2);
(%032) (20*%unitkg)/%units 2"

MaximalLog ()= (%i36) determinant(a*matrix([1,2],[b,3])):;

ES

fail
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Test of MaximaTakeover() option "det()"
MaximaTakeover ('det()")="det() handled by Maxima"

T:= Test % sech(x) , - sech(x)- tanh(x) pass
Te= STestUsin(x)d X, "int(sin(x),x)'] pass
% 2 pass
T:=STest|lim — | "lim(X,X,=)"
X o X
% 2 pass
T:=STest|lim — | "lim(X,X,=)"
X-> e X
T:= SameError(description (h_notDefined) pass

n
> e
i=1

T:= STest pass

1
a-

HANDKR(A_D*h)’
b3]’ an2*(3-2*b)

A HEHEN

Test of MaximaTakeover() option "none"

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

T:=Test %sech (x) , - sech(x) tanh(x)
=
Te= STestUsin(x) dx, "int(sin(x),x)']
=
: =
T=STest|lim 2— , "lim(x,x,=)"
X X T
n T:= SameError(description (_notDefined)
Z i= T
i=1
T:=STest|a é :] , "det(a*mat(l,z,b,3,2,2))]'
T

Test of MaximaTakeover() option "all"

MaximaTakeover('all')="diff(), int(), limQ), sum(), det() handled by Maxima"

T:=Test 2B

% sech (x) , - sech(x)- tanh(x)

T:= STestU sin(x)d x, "—cos(x)'j pass

2 pass
T:=STest , et

X
X

Iim
X o
n pass
T:= STest Z j. rn* ()32
g=1

12
b3

T:=STest|a pass

” ) "a"2*(3—2*b)']

Unit handling
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2m

j 10N 4 x . 20N
m

0

Ti=Test(@L(2m+3kn), 3002m)

T:=Test

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

Xg=10mm — yg=s50mm ey=0.05 e e | 2] y(xe=y x|
0 XO 0 X0
3
X0 q 1101 2
m-{-1+
e £ byl gx Y] 9 —g50000

Translation tests

Ti= Test[@E[AI‘A@AEHZ@MJ , AI‘A@AEHZ@\K}

T:= Test[@E[ apBydeln6d LKMW ﬁonpotucpxllr(L , aBydelnd LK)\p\) ﬁonpotucpxllr]»
"a b\\c" "a b\\c"
T=Test @E {abc ’ {abc

Ti=Test(@L ("aour®") , “asus="]

T=Test (3L (“a+b”] , “a+b’)

T=Test (AL (strrep("a\b”, "\", /")), "a/b"]
Ti=Test(@L("a\b") , "a\b")

Ti=Test (AL ("a\\b"] , "a\\b

Ti=Test (AL ("$7a\\b"$") , "a\b']

T:=Test a+"$b c$"+d], d+b c+a
] ) )

T:=Test @E[ "$[x,y1$") , {;(,

N

—_——
< X

T=Test|@L ( "$[Ix=1,y=21. [x=2,y=311$},

X

W N

—N—,
<

T=Test “$2_1e100%") | 2.1-10" 100
AL )

T="Test|@L("$2.1b100$") , 2.1-10 100]

T=Test(@L (2 n), 20
T:=Test[@E(sin(i)] , i-sinh(l)]

T:=Test[@E[ei-ei] s ei-ei]
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T=Test(3L (2.3 n), 2.3 1]

T:= Test[@E(dummy(a , b)), dummy(a, b)]

1 2 1 2
T:=Test
X E]
&gi y a y a
"1t 2 "1t 2
T:=Test
X s | X
agE y @ y @

T:=Test @E[VKJ , Vk]

T:=Test[@2[ M k] M k]

T= Test[@E( a<b), a<b)

Vector indices

Matrix indizes

Boolean and relational
operators

T= Test[@E(az b) , azb)
T= Test[@E((wﬁ b)) , (a= b)]
T=Test(@L (anb) , anb)

T=Test(4L (avb), avb)

matrices of lists

T:=Test @E
T:=Test @E {f

Lists and functions with
multiple arguments

Matrices, lists and
a' functions with
multiple arguments

T:=Test @E

ab 2
T:= STest[@E[c ] , "a"2*b"2']

T= Test[@E[string [Iogy(X)]] , "|09(X)/|09(Y)']

T:=Test

stringH? ],"[a,b]n

o=

Function ODE.2 and handling of Maxima asking questions about signs

2

dt2

T:=Test|ODE,, W(t)+w2-w(t)=0 ,w(t, t

it -t
w+k2-e ®

w(tl=kl e

Ti=Test (&L (assume > 0)) , {(v>0) |

T:= Test|Assign [ODE w(t), t||, k1 sin(t o)+ k2 cos(t w)

2dt

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

_—3+4/§|

o R
? V ?

Clear(x =1
i mE (x, V)

T:=Test|Assign

2 2
Solve”x +(3'x)y+y =0

D v 1

{"m is assumed to be positive.

|
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pass
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1 -
a1+a2=0 a, al=§ fail
T:=Test|Solve =1 T
a,-a,= a,

""Received Bytes: 42
MaximaLog(n)= (%196) solve([el(a,1)+el(a,2)=0,el(a,1)-el(a,2)=1],[el(a,1),el(a,2)1);
(%096) [[a[l] = 1/2,a[2] = -1/2]]"

eq = [x2+(3 X)- y+y2;0] eq = (3 x+y=1)
ot =25 |
o 1)

[ =38 ||
eq y=(x+2z=Yy) eq2:=[(2-a)-x—y=2-a2] ed g=(y-(22)=2)

55 ass

T
7+ 32f]]

T:=Test Algsys

y

a pass
X
T:= Test|Unknowns (eq) , y !
z
X (X=(1+ a)]
T:=Test|LinSolveleq, Yy |, J(y=2-a) T
zZ (Z:(— 1+ a)]

Cross product with scaled vectors

1 b, c, [ s bs-a b]
a=|25| b:=|Py| c:=[CH [_é]xb= )\-[a3 b,-a;b ]
3 b3 C3 Magbymayby)
"2°37% 72 (ra)x b1
T:=Test @E(()\-a)xb], a3' 1~ 1'b3-)x - T
ayby-ayhby
a-(bxc)=a1-[b2-c3—b3-02]+a2-[b3 170y 3]+a3[b1-02 b, 1]
T:=Test[@E(a-(bxc)],al-[bz-c3 byc))+a, [ 3C-bcgvag [b ‘c,-b Cl]]
a-[ﬂo)xc] [[b ‘cy-by cz] al+[b ‘c,-b c3] a2+[b ‘c,-b Cl] a3] !
@E[ (> bxc] [ [b2 5" b302] 2-[b3-cl—bl-c3]+a3-[bl-cz—b2-cl]]-)\

"Received Bytes: 118
MaximaLog(n)= (%i1103) 2*((b_% 2*c_%_3-b_% 3*c_%_2)*a % _1+(b_% 3*c_%_1-b % _1*c_%_3)*a_%
(%0103) (a_%_1*(b_% 2*c_% 3-b_% 3*c_%_2)+a_ % 2*(b_%_3*c_%_1-b_%_1*c_% 3)+

w1 (a (3B o)) -
T= Test[M , )\-[[bz-c3— b3-02]-a1+[b3-cl— bl-c3]-a2+[bl-02— b2-Cl]-a3]]

T
""Received Bytes: 138

MaximaLog(n)= (%1104) matrix([a_%_1],[a_% 2],[a_%_3])*vectorize(x*matrix([b_%_17,[b_%_ 2
(%0104) matrix([-a_% 1],.[-a % 2],[-a_ % 3]D*matrix([c_% 1],[c_% 2],[c_%_3]



Clear(a, b, c)=1

Handling of warnings and

Solve

|

T:=Test

cosbd:;%?

|x-
X

T:=Test

1|dx

(2:(s-

messages

, X

x-z]
17T 4
2

a))(s+a)

T:=Test@E ilt 3
S -[b-s

Back-translationof at()

2

2

T:=Test @E laplace
dt

Plotting with plot2d

<=
<=

P set_plot_optionE

set_plot_optionE

asin(x)
acos(x)
asinh(x)
atanh (x)

plot2d

o=

CurrentDirectoryDocumen

2+a{1—(abﬂ

concat maxima_tempdir ,
B ( y

delta(t), t,

{"Principal value"
-2

S,

S

t

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

ES

ES

Al

is assumed to be positive."

coshLJa-b(a-b—1)~E] 2
27 2 e tbl+ 3 2
[a-b —2a-b+$ (a-b-1) [a-b -
=
T
pass
—d—delta(t) +52—delta(0)-s -
dt =0 T

gnuplot_preamble

gnuplot_term

"png small size 250, 200’

X
, 9 I
II

tDirectory{))

'set key bottom right; set gridi]

VA "maxplot_pngj

vasinhix

asintx) —— |
Vacos(x) —

atanhix) ——

-1 0 1 Z

3

™

azin(x) ——

acos(x) —
azinhixl
catanhix) ——

-1 0 1 Z 3

x

"maxplotref.png"

Draw2D() with special characters and automatic temporary filename

title=
color=green
explicit(sin(x), x
grid= true

cmd:=

Maxima> Draw 2D() regio

—H,H)

n, format png

Maxima draw error:
error("[Maxima]: No data

available™)

"Grune™2 Kurve_1 auf Weill bei 20°C"

Image region

Grine? Kurve; auf Weilk bei 20°C

1
I

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



0.5
0
-0.5
-1 I i | I I I I
3 2 1 0 1 2 3
300
Draw2D|cmd , {150]
cmd
Maxima> Draw 2D() region, format svg Image region
Maxima draw error:
error("[Maxima]: No data available") Wt oy it R 001 20°G
1 | | 1 | 1
] 2 1 0 1 2 3
" .. | 300
Draw2D|cmd , *"gruen.svg"”, {150]

cmd

In the Draw2D() function, svg terminal is
enhanced (for full feature images, they
display correctly in inkscape

In the Draw region, svg terminal is
noenhanced (for correct alignment)

Result format of Eigenvalues and -vectors

3 3 ass
T=Test eigenvectors 100 50“ [i] 2 [1 ~f2- l] T
ar 50 olll- 50-25;-2 25-2l +50| | 11 /7 1]
1m0 0 [1 0 o]
_ im 3
T:=Test @E eigenvectors| 0 3 0 ||/, |7, 001 T
0 01m [0 1 0]
Translation of derivatives improved
diff(3) is used only if exponent is greater than 1
T STest %dd—yf(x, y), "diFFIFRCROGY) . y) DO
T
2 fail
T:=STest d 5 f(x,y), "diff(F(x,y),x,2)T T-
dx
T:= STest(DiFF(F(X), x, 2), "diFF(F(X,Y).x,2)}
T
T=STest %dd—y%f(x, y. 2), "diffF(diFFdiFF(F(X,Y,2),2),Y). )"
T
L, o 2 t(r, 0
dr d ® T

jJacobian

{f(r,@) {r
glr, o ” e

T:=Test @E

Test of diff(1)

d d
Fg(r’ o) d—@g(r, o)

T:=Test|(F(x)-g(x) , f(x)-%g(XH g(X)'%f(X)

ES

i



11=Test(sin(x)In(xn', Si?((X)+cos(x)-ln(x)

'F=Test[f(g(xny,-——-f(g(Xn

'F=Test[sin[x2HI,2-x-COS[X2H

Function calls

f(a):=a2
2 b2
T:= Test @E(f(b mm)) , m 1000000
2 b2
Ti=Test| &L (F(bmm)) , m © omroses

T= Test[@E( abcd,abcd

T= Test[@E( stringla_b_c_d), "a_b_c_d'j

T= Test[@E[ab_C_d] , ab-c.d]

T= Test[@E[ ab.c] , ab_(g

T:= Test[@E[string [ab_(g] , "a_%_b_%_c']

ae({33)-453)
Ti= Test[@E[f[a#, #bC#]] ’ f[a#, #bc#]]

Loading of abs_integrate

T:=Test

ﬂﬁ=x346x%+8x
3

j|f(x)|d X, %
0

T:=Test

Definition in SMath and Maxima

T:= Test(MaximaDefine (A , 3), 3)

T:=Test(A, A Variable A wird in SMath nicht definiert.

T= Test[@E( "$AS") , 3|

Transfer of an existing SMath-Definitionto Maxima

o={§ D=4 Definition in SMath
_ _ 2

'D=Test[MaX|maDef|ne@),{3]

T:= Test(MaximaDefine D) , 4)

Clear(D, C)=1 Clear the definition in SMath

ES

pass

ES

el

ES

ES

ES

ES

ES

ES

ES

ES

ES

ES
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ES

i

ES

ES

ES

A

ES
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T:= STest(D-C, ""D*C")

T:=Test

T= Test[@E(kill(D ,0), done]

aL(oc). ﬁz] Still available in Maxima

Clear the definitions Iin Maxima

T=Test(AL(D-C), C-D|

T:= Test(MaximaDefine (Ffpprec, 40), 40)

T= Test[@E( bfloat (m)) , 3.14159265358979323846264338327950288419710 0

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

T:=Test

T:=Test

T:=Test

T:=Test

T:=Test

T:=Test

@E( bfloat () , 3.14159265358979310 0]

g

@E(split("a,b", "), {b

@E( "sat(diff(delta(y).y),y=0)$}, dd_y delta(y)
0]

s dd—ydelta(y)

@E[dd—ydelta(y) yeo
@E[XO.S] Xo.5]
ax (%), %"

y=0

Access to Lapack functions

msg:= @E( load(lapacK)

1

M=l 7

4

T:=Test @E laplace Z [(— 1) n-unit_step(t—n-n)-sin(t)] ,t,s||,
n=0

T:=Test

T:=Test

2 3 14.47444340493696
3.5 0.5 8| T=Test @E(dgesvd M, true, true))

9 7

6.386367492469741
2 -3 1 |0.452546537278426

ES

ES

ES

pass

ES

ES

ES

ES

ES

ES

ES

ES

ES
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T:= SameError [description (_notDefined)




time(O)—t0= 11.02s



