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(%o1)  0.2757205647717832 

 

cspline (list) 

returns the cubic spline interpolation polynomial for the given list. 

To use this function first call, load(interpol)$.  

(%i1)  load(interpol)$  /* output suppressed */ 

(%i2)  a:[[0, 1], [1, 2], [2, 33], [3, 244]]$ /*  [x, y] list  */ 

(%i3)  cspline(a);   

(%o3) (−4x� + 5x + 1)charfun 2(x, −∞, 1) + (−46x� +

414x� − 985x + 715)charfun 2(x, 2, ∞) + (50x� − 162x� + 167x −

53)charfun 2(x, 1,2)    

/*  find ‘y’ by interpolation from ‘x’ values  */  

/*    Conditions 

(−4x� + 5x + 1)     x1 ≤  x  ≤ x2.  (0 ≤  x  ≤ 1) 

(50x� − 162x� + 167x − 53)  x2 ≤  x  ≤ x3  (1 ≤  x  ≤ 2) 

(−46x� + 414x� − 985x + 715)  x3 ≤  x  ≤ x4  (2 ≤  x  ≤ 3) 

For more details on cubic spline refer: Basics of Mathematical modeling for Science 

& Engineering Numerical Data Analysis, Dr. M Kanagasabapathy,  Tech-Center, 

Amazon Co., (USA) 2013 I Edition,  ISBN: 978-1492983125.      */ 

 

cv (list) or cv (matrix) 

returns the variation coefficient from the standard deviation and the 

mean for the given list or matrix. /*  cv = 
�������� ���������

�������
   */ 

To use this function first call, load (descriptive)$. 

 (%i1)  load (descriptive) $   

(%i2)  a:[15.6, 17.5, 36.6, 43.8, 58.2, 61.6, 65.2, 72.6, 98.9]; 

(a)   [15.6, 17.5, 36.6, 43.8, 58.2, 61.6, 65.2, 72.6, 98.9]; 

(%i3)  cv (a), numer;   
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(%o3) �

a 2a b 2b
3a 4a 3b 4b
c 2c d 2d

3c 4c 3d 4d

� 

(%i4)  kronecker_product (y, x); 

(%o4) �

a b 2a 2b
c d 2c 2d

3a 3b 4a 4b
3c 3d 4c 4d

� 

 

kurtosis ([list]) 

returns kurtosis coefficient, for 

the list of data (for x and y set). 

To use this function first call, 

load (descriptive)$. It measures 

the sharpness of the peak of a 

frequency-distribution curve. 

k =
∑

������

�
�
���

� �� − 3;  s – standard deviation; x – mean; n – data number 

(%i1)  load (descriptive)$ 

(%i2)  k:  [0.021705365,0.040225261], 

[2.175768116,1.26307321],    

[3.448723255,3.032984714], 

[3.898781151,5.913113435], 

          [4.320785997,9.967819791], 

[4.924920596,6.090104586], 

          [5.601855942,2.968624296], 

[6.540301992,1.777956557], 

          [7.941326922,0.796460177], 

[9.97836439,0.056315366])$ 
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(%i3)  kurtosis (k), numer; 

(%o3) –2.0 

 

lagrange (list, option)  

returns the polynomial interpolation by the Lagrange method. To use 

this function first call, load(interpol)$. 

The following example is the interpolation at irregular (unequally 

spaced) intervals for: y=f(x)=sin(x). 

x 21 25 26 31 22 
y=sin(x) 0.3584 0.4226 0.4384 0.5150 ? 

For further details on Lagrange interpolation refer: Basics of Mathematical modeling 

for Science & Engineering Numerical Data Analysis, Dr. M Kanagasabapathy,  Tech-

Center, Amazon Co., (USA) 2013 I Edition,  ISBN: 978-1492983125.       

(%i1)  load(interpol)$   

(%i2)  a:[[21, 0.3584], [25, 0.4226], [26, 0.4384], [31, 0.5150]]$ 

(%i3)  lagrange(a);  

(%o3) 0.001716666666666667*(x–26)*(x–25)*(x–21)–

0.017536*(x–31)*(x-25)*(x–1)+ 

0.01760833333333333*(x–31)*(x–26)*(x–21)– 

0.001792*(x–31)*(x–26)*(x–25) 

(%i4)  f(x):=''%; 

(%o4) f(x):=0.001716666666666667*(x–26)*(x–25)*(x–21)–

0.017536*(x–31)*(x–25)*(x-1)+0.01760833333333333 

*(x–31)*(x–26)*(x–21)–0.001792*(x-31)*(x-26)*(x–25) 

(%i5)  f(22);  /* interpolation for sin(22) */ 

(%o5) 0.374564  

 

lambda ([i], function(i)) 

returns a lambda expression for the given defined function. 
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(%i1)  f: lambda ([x], x^3+2); 

(f)  lambda ([x], x3 +2) 

(%i2)  f(2*i); 

(%o2) 8i3+2  

(%i3)  f(3); 

(%o2) 29 

 

laplace (expression, t, s) 

returns the Laplace transform of expression with respect to the 

variable ‘t’ and transform parameter ‘s’.  

(%i1)  laplace (cos(a*t),t,s); 

(%o1) 
�

����� 

(%i2)  laplace (sin(a*t),t,s); 

(%o2) 
�

����� 

(%i3)  laplace (exp(a*t),t,s); 

(%o3) 
�

���
 

(%i4)  laplace (diff(f(t),t),t,s); 

(%o4) s laplace(f(t),t,s)–f(0) 

 

last (expression)   lastn (expression, count) 

returns the last expression or the count from the list. 

(%i1)  u:[–i/n, 2*j^k, 3*s^–g, exp(–u/n), z^k*y]$ 

(u)  [−
�

�
, 2j�,

�

�� , %e�
�

�, yz�] 

(%i2)  m:last (u)*i; 

(m)  iyzk 

 

lcm (expression) 
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returns the least common multiple for expression(s) or numbers. To 

use this function first call, load ("functs")$. 

(%i1)  load ("functs")$ 

(%i2)  lcm(–n/r,–r/n,–3*g/(4*u)); 

(%o2) –3gnr 

(%i3)  lcm(3,21); 

(%o3) 21 

(%i6)  a:x^3+4*x^2+4*x; 

b:2*x^3+5*x^2+2*x; 

c:x^4–x^2+2*x^3–2*x; 

(a)  x� + 4x� + 4x 

(b)  2x� + 5x� + 2x 

(c)  x� + 2x� − x� − 2x 

(%i7)  lcm(a, b, c); 

(%o8) (x − 1)x(x + 1)(x + 2)�(2x + 1) 

 

ldefint  (expression, x, lower_limit, upper_limit)  

returns the definite integral of expression with respect to ‘x’ between 

the upper limit ‘b’ and the lower limit ‘a’. 

(%i1)  ldefint (2*x^4, x, a, b);  

(%o1) 
���

�
−

���

�
 

(%i2)  ldefint ((2*x)^4, x, a, b); 

(%o3) 
����

�
−

����

�
   

 

ldisp (expression)    ldisplay (expression) 

returns expression into intermediate expressions and returns the list 

of labels. 
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(%i1)  a:((n–r)^3); 

(a)  (n–r)3 

(%i2)  b:expand(a); 

(b)  −r� + 3nr� − 3n�r + n� 

(%i3)  ldisp (a,b); 

(%t3) (n–r)3 

(%t4) −r� + 3nr� − 3n�r + n� 

(%o4) [%t3,%t4] 

 

legendre_p (n, x); 

returns Legendre polynomial of first kind of degree ‘n’. To use this 

function first call, load ("orthopoly")$. 

(%i1)  load ("orthopoly")$ 

(%i2)  legendre_p (2, x);   /* for II order polynomial */  

(%o2) −3(1 − x) +
�(���)�

�
+ 1 

(%i3)  legendre_p (4, x);   /* for IV order polynomial */  

(%o4) −10(1 − x) +
��(���)�

�
−

��(���)�

�
+

��(���)�

�
+ 1 

 

legendre_q (n, x); 

returns Legendre polynomial of second kind of degree ‘n’. To use this 

function first call, load ("orthopoly")$. 

(%i1)  load ("orthopoly")$ 

(%i2)  legendre_q (2, x);   /* for II order polynomial */  

(%o2)/R/ 
� �����

���

���
������������

���

���
�

�
 

 

length (expression) 
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returns the number of parts in the expression. 

(%i1)  u:[–i/n, 2*j^k, 3*s^–g, exp(–u/n), z^k*y]$ 

(u)  [−
�

�
, 2j�,

�

�� , %e�
�

�, yz�] 

(%i2)  v:length(u)+i; 

(v)  i+5 

 

let (x, r)    letrat  letsimp (expression(x)) 

defines a substitution rule for the function ‘letsimp’ such that ‘x’ is ‘r’. 

and ‘x’ is a product of powers. And the function ‘matchdeclare’ for ‘x’ 

is set to true. Expression at letsimp can be executed by setting the 

function ‘letrat’ to true. 

(%i1)  matchdeclare (a, true)$ 

(%i2)  let (a/(a^2), b); 

(%o2) 
�

�
 →b     /*  

�

�
= b  */ 

(%i3)  letrat: true$ 

(%i4)  letsimp (a/(a^4));  /*  
�

�� =
�

��  */ 

(%o4) b3 

 

lfreeof ([list], expression) 

returns false, if any call to freeof function does. Refer ‘freeof’ function. 

(%i1)  lfreeof ([ i, o], x^(a)); 

(%o2) true 

(%i2)  lfreeof ([ i, o], i^b); 

(%o2)  false 

(%i3)  lfreeof ([ i, o], b^i); 

(%o3)  false 
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limit (expression, variable, value)   

returns limit of expression for the variable approaches the value. 

(%i1)  limit(log(x), x, 1); 

(%o1) 0 

(%i2)  limit(sin(x), x, 0); 

(%o2) 0 

(%i3)  limit(log(x), x, %e); /* %e = 2.718281828459045 */ 

(%o3) 1 

 

linear (expression, variable) 

returns a list of three equations for the variable, if expression of the 

linear form a*x + b where a ≠ 0 and a and b are independent of x. To 

use this function first call, load (antid). 

(%i1)  load (antid”); 

(%o1) "C:\maxima-5.38.1\share\maxima\5.38.1_5_gdf93b7 

b_dirty\share\integration\antid.mac" 

(%i2)  linear (((1– a)*(1+b))*(x)*c, x); 

(%o2) [bargumentb=0,aargumenta=((1–a)*b–a+1)*c, 

xargumentx=x] 

 

linear_regression (x)   

estimates the linear regression for ‘x’ with confident level 95%. To 

use this function first call, load(“stats”)$. 

(%i1)  load(“stats”); 

(%o1) "C:\maxima-5.38.1\share\maxima\5.38.1_5_gdf93b7 

b_dirty\share\stats\stats.mac" 

(%i2)  a:matrix([1.00,1.00],[2.00,2.00],[3.00,1.30],[4.00,3.75], 

[5.00,2.25]); 
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(a)  

⎣
⎢
⎢
⎢
⎡
1.0 1.0
2.0 2.0
3.0 1.3
4.0 3.75
5.0 2.25⎦

⎥
⎥
⎥
⎤

 

(%i3)  linear_regression(a); 

(%o3)  

LINEAR REGRESSION MODEL
b���������� = [0.7850000000000019,0.4249999999999998]

b���������� = [0.7760210016181804,1.393442622950819]
b_p_values = [0.4942986846956039,0.2577773028538888]

b������������ = [student�, 3]
v���������� = 0.9302499999999999

v_conf_int = [0.2985269055625475,12.93239576911373]
v������������ = [chi2,3]

adc = 0.1905590602566893

 

 

linearinterpol ([matrix]) 

computes linear polynomial interpolation. To use this function first 

call, load(interpol)$. 

(%i1)  load(interpol)$ 

(%i2)  x:matrix([2.1,6.5], [3.1,8.5], [3.4,9.1], [5.2,12.7],  

[6.5,15.3], [8.2,18.7], [8.5,19.3]); 

(x)  

⎣
⎢
⎢
⎢
⎢
⎢
⎡
2.1 6.5
3.1 8.5
3.4 9.1
5.2 12.7
6.5 15.3
8.2 18.7
8.5 19.3⎦

⎥
⎥
⎥
⎥
⎥
⎤

 

(%i3)  linearinterpol(x); 

(%o3) (2.0*x+2.3)*charfun2(x,–inf,3.1)+(2.0*x+ 

2.300000000000001)*charfun2(x,8.2,inf)+(2.0*x+2.30

0000000000001)*charfun2(x,6.5,8.2)+(2.00000000000

0001*x+2.299999999999992)*charfun2(x,5.2,6.5)+ 
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(2.0*x+2.300000000000001)*charfun2(x,3.4,5.2)+(2.0*

x+2.3)*charfun2(x,3.1,3.4) 

(%i4)  f(x):=''%; 

(%o4) f(x):=(2.0*x+2.3)*charfun2(x,–inf,3.1)+(2.0*x+ 

2.300000000000001)*charfun2(x,8.2,inf)+(2.0*x+2.30

0000000000001)*charfun2(x,6.5,8.2)+(2.00000000000

0001*x+2.299999999999992)*charfun2(x,5.2,6.5)+(2.

0*x+2.300000000000001)*charfun2(x,3.4,5.2)+(2.0*x

+2.3)*charfun2(x,3.1,3.4) 

(%i5)  f(2.8); /* interpolate at x = 2.8 */ 

(%o5) 7.9  f(x) = 2.0x+2.3 = (2.0×2.8)+2.3 

 

linsolve ([equations], [variables]) 

solves simultaneous linear equations for the list of variables.  

(%i1)  linsolve([x+y=–1, 3*x–y=–11], [x,y]); 

(%o1) [x=–3,y=2] 

 

linechar 

it is the prefix for the labels of intermediate expressions. Default 

value is ‘%t’. It can be changed with this function. 

(%i1)  a:((n–r)^3);  

(a)  (n–r)3 

(%i2)  b:expand(a); 

(b)  −r� + 3nr� − 3n�r + n� 

(%i3)  ldisp (a,b);   /* Refer ldisp function */ 

(%t3) (n–r)3   /* default linecahr: ‘t’ */ 

(%t4) −r� + 3nr� − 3n�r + n� 

(%o4) [%t3,%t4] 
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 call, load ("lrats")$. 

(%i1)  load ("lrats"); 

(%o1) "C:\maxima-5.38.1\share\maxima\5.38.1_5_gdf93b7 

b_dirty\share\simplification\lrats.mac"  

(%i2)  lratsubst ([a^n = b, g/n = b, 1/r=i], a^n + g/n–1/r); 

(%o2) 2b–i 

 

lreduce (f, [List])   

extends the binary function ‘f’ to the list. 

(%i1)  lreduce (f, [n,j]); 

(%o1) f(n,j) 

 

lsquares_estimates ([List], [Variables], Equation, [Coefficients])   

returns the least square best fit coefficients from the given list or 

matrix for the proposed polynomial equation containing variables, 

which are given as list. To use this function first call, load(lsquares)$. 

(%i1)  load(lsquares)$ 

(%i2)  k:matrix([1.0,15.6],[2.0,17.5],[3.0,36.6],[4.0,43.8], 

[5.0,58.2], [6.0,61.6],[7.0,65.2],[8.0,72.6],[9.0,98.9]); 

(k)  

⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎡
1.0 15.6
2.0 17.5
3.0 36.6
4.0 43.8
5.0 58.2
6.0 61.6
7.0 65.2
8.0 72.6
9.0 98.9⎦

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎤

    

/* List of independent and its dependent values are given as matrix*/  

(%i3) lsquares_estimates(k, [x, y], y = a*x^3 + b*x^2+c*x+d, 

[a,b,c,d]);  /* 3rd order polynomial curve fit */ 
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(%o3) [[a =
���

����
, b = −

���

���
, c =

�����

����
, d = −

���

��
]] 

(%i4)  %,numer; 

(%o4) [[a=0.2091750841750842,b=–3.065656565656566, 

c=22.05850168350169,d=–8.055555555555555]] 

Based on the above data, the 3rd polynomial curve fit 

(trendline option) using spread sheet is sketched below: 

 

 

 

 

 

 

 

 

 

lsquares_mse ([list], [variables], equation) 

returns the mean square error, for the equation with the variables 

for the list. To use this function first call, load(lsquares)$. 

(%i1)  load(lsquares)$ 

(%i2)  k:matrix([1.0,15.6],[2.0,17.5],[3.0,36.6],[4.0,43.8], 

[5.0,58.2], [6.0,61.6],[7.0,65.2],[8.0,72.6],[9.0,98.9]); 

(k)  

⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎡
1.0 15.6
2.0 17.5
3.0 36.6
4.0 43.8
5.0 58.2
6.0 61.6
7.0 65.2
8.0 72.6
9.0 98.9⎦

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎤

 

y = 0.2092x3 - 3.0657x2 + 
22.059x - 8.0556

0
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(%i3)  lsquares_mse (k, [x, y], x+y = a*x^3 + b*x^2+c*x+d); 

(%o3) ∑
���,�����

�,�����
�,�����,����,����

�

�
�
���  

 

lsquares_estimates_exact (mean square error, coefficient) 

returns the coefficients for the given data from mean square error. 

To use this function first call, load(lsquares)$. 

Refer: lsquares_mse (List, [Variables], Equation) 

(%i1)  load(lsquares); 

(%o1) "C:\maxima-5.38.1\share\maxima\5.38.1_5_gdf93b7 

b_dirty\share\lsquares\lsquares.mac" 

(%i2)  k:matrix([1.0,15.6],[2.0,17.5],[3.0,36.6],[4.0,43.8], 

[5.0,58.2], [6.0,61.6],[7.0,65.2],[8.0,72.6],[9.0,98.9])$ 

/ * Refer: ‘lsquares_mse’ for this data matrix output */ 

(%i3)  lsquares_mse (k, [x, y], x+y = a*x^3 + b*x^2+c*x+d); 

(%i4)  lsquares_estimates_exact (k, [a, b, c, d]); 

(%o3) ∑
���,�����

�,�����
�,�����,����,����

�

�
�
���  

 

lsum (expression, variable, List) 

returns the sum of expression for the list from the variable. 

(%i1)  lsum (x*j, j, [–n, k, m]); 

(%o1) –nx+mx+kx 

(%i2)  lsum (2*j, j, [8,7]); 

(%o2) 30  /* (2×8) + (2×7) */ 

 

ltreillis (integer, length) 

returns the list of partitions for integer, with the specified length. 
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plot3d Few  fundamental functions and plotting options related 

to 3d plot, through Gnuplot are outlined here. 

(%i1)  plot3d (2*x^2 , [x, –8, 8], [y,–10, 10])$  

/*  all 3D plots can be viewed by rotating at various angles  */ 

 

 

 

 

 

 

 

 

 

 

 

 

(%i1)  plot3d ( 2*x^2, [x, –8, 8], [y, –10,10], [grid, 4, 4])$ 
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(%i1)  plot3d ( 2*x^2, [x, –8,8], [y, –10,10], [grid, 20, 20])$ 

 

 

 

 

 

 

 

 

 

 

 

 

 

(%i1) plot3d (2*x^2, [x, –8, 8], [y, –10, 10], [grid, 10, 10], 

[palette, [gradient, red, green]])$ /* options */ 
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(%i1) plot3d ( 2*x^2 , [x, –8, 8], [y, –10, 10], [grid, 15, 15], 

[palette, [gradient, red, green]], color_bar, [xtics, 1], 

[ytics, 2], [ztics, 25],[color_bar_tics, 20])$ 

 

 

 

 

 

 

 

 

 

 

(%i1) plot3d ( 2*x^2 , [x, –8, 8], [y, –10, 10], [grid, 15, 15], 

[palette, [gradient, red, yellow]],color_bar, [xtics, 1], 

[ytics, 2], [ztics, 25],[color_bar_tics, 20], [xlabel, "Time 

(s)"], [ylabel, "Current (A)"],[zlabel, "EMF (V)"], [ title, 

"Electrochemical"])$ 
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(%i1) plot3d (2*x^2, [x, –8, 8], [y, –10, 10], [grid, 15, 15], 

[mesh_lines_color, false], [palette, [gradient, red, 

yellow]], color_bar, [xtics, 1], [ytics, 2], [ztics, 

25],[color_bar_tics, 20], [xlabel, "Time (s)"], [ylabel, 

"Current (A)"], [zlabel, "EMF (V)"], [title, 

"Electrochemical"])$ 

 

(%i1)  plot3d(1/(1+x^2+y^2),[x,–4,4],[y,–3,3])$ 
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(%i1) draw3d (color = orange, enhanced3d = false, cbtics  = 

{["High",2],["Medium",0],["Low",–2]},cbrange=[–2, 

2],explicit(x^2+y^2, x,–2,2,y,–2,2)) $ 

 

 

 

 

 

 

 

 

 

 

 

(%i1) draw3d (color = yellow, enhanced3d = true, cbtics  = 

{["High",2],["Medium",0],["Low",–2]},cbrange=[–2, 

2],explicit(x^2+y^2, x,–2,2,y,–2,2)) $ 
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same_xy  

if it is set to true, the scales used in the ‘x’ and ‘y’ axes will be the 

same, in 2d or 3d plots. 

(%i1) plot2d (2*x^2, [x, –8, 8], [xtics, –7,1,7], [ytics, 0,15, 

120],[axes, solid],grid2d,[same_xy, true],[label, ["m", 6, 

15]],[xlabel, "Time (s)"], [ylabel, "Temperature (k)"])$ 

 

 

 

 

 

 

(%i1) plot2d (2*x^2, [x, –8, 8], [xtics, –7,1,7], [ytics, 0,15, 

120],[axes, solid],grid2d,[same_xy, false],[label, ["m", 6, 

15]],[xlabel, "Time (s)"], [ylabel, "Temperature (k)"])$ 

 

same_xyz  

same as  ‘same_xy’ function but for 3d plots. 
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