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 MAXIMA 
 

. 
 -  

  
 

Maxima 
. 

 
Maxima 

 

 
We consider the application of computer mathematics system Maxima to studying of the topic "Riemann 

integral" in teacher training universities. 
 

 

Mathematica, MathLab, Maple, MathCAD, 
Maxima, Derive 

 
 

Maxima [1, 2]. 

[3].  
Maxima. 

 

 

input  output  
 

Enter. 

( )f x dx  
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R- ( )
b

a

f x dx   

 
3(2 3cos )z z z dz . 

-
Enter,  

 
 

 
Maxima 

 c R- f  

[ ; ]a b  
1

*

( ) 0 0
( ) lim ( )

b n

k kT ka

f x dx f x x

 

 
 ( )f x  T  

[ ; ]a b  *( , )S T X  

 
2

( ) xf x e . 

(%i1) f(x):=exp(-x^2)$ 
T  

[ ; ]a b . 
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(%i2) T:[-2,-1.7,-1.3,-1,-0.5,0,0.25,0.5,0.8,1,1.2,1.6,1.8,2]$ 
 

(%i3) N:length(T)-1$ 

*

1
( , ) ( )

n

k k
k

S T X f x x

[ ]kx T k   k - T , 

1k .  
(%i4) S:sum(f(T[k])*(T[k+1]-T[k]),k,1,N)$ 

S : 
(%i5) float(S); 
(%o5) 1.672013850279529 

 
 ( )f x  T  

*( )S T  *( )S T . 

( )f x
 

[ ; ]a b  
* *

* *[ ( ), ( ), ( ) ( )]S T S T S T S T . 

3

2
2 1:

4
x xf x

x
. 

(%i1) load(riemsum)$ 
(%i2) f(x):=(x^3-2*x-1)/(x^2+4)$ 

 
(%i3) T:[-2,-1.7,-1.3,-1,-0.5,0,0.25,0.5,0.8,1,1.2,1.6,1.8,2]$ 

 
(%i4) upper_and_lower_sums(f(x),x,T); 

 
(%o4) [ 0.48156168761106, 1.10581480373927, 0.62425311612821] 

710 -
 

T  [ ; ]a b  
n  
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[ 2;2]   
(%i5) T:make_partition(-2,2,50)$ 

 
(%i6) upper_and_lower_sums(f(x),x,T); 
(%o6) [ 0.70720147773207, 0.86352100977965,  0.15631953204758] 

 
(%i7) (%[1]+%[2])/2; 
(%o7) 0.78536124375586  

2 3

2
2

2 1 0.78536
4

x x dx
x

 

0.78539816339745
4

. +  

 ( ) 0f x  [ ; ]a b  

N  

 
  ( ) cosf x x

[ ; ] [ ; ]
2 4

a b 20N . 

 
(%i1) f(x):=cos(x)$  a:-%pi/2$  b:%pi/4$  N:20$  

{ ( , )}nT x k n  -
* { ( , )}nX c k n   

(%i2) x(k,n):=a+k*(b-a)/n$  c(k,n):=(x(k,n)+x(k+1,n))/2$ 
( )S n : 

(%i3) S(n):=sum(f(c(k,n))*(b-a)/n,k,0,n-1)$ 
 

(%i4) I:integrate(f(x),x,a,b)$ 
20n N : 

(%i5) print("S(",N,")=",float(S(N)))$ 
(%o5) ( 20 ) 1.708094395922389S  

 
(%i6) print("I=",I,"=",float(I))$ 

(%o6) 1/ 2 1 1.707106781186548I   
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, 
 

 
( )f x  [ 0,2; 0,2]a b   

(%i7) graph:[line_width=2,explicit(f(x),x,a-0.2,b+0.2)]$ 
 

(%i8) pp(n):=makelist(rectangle([x(k,n),0],[x(k+1,n),f(c(k,n))]),k,0,n-1)$ 
 

 
(%i9) options:[fill_color=light-blue, proportional_axes=xy]$ 

 
(%i10) mal(n):=append(options,pp(n),graph)$ 

 
(%i11) load(draw)$ 

20n N : 
(%i12) apply(draw2d,mal(N))$ 

 

 
 

 
 R-

 
 ( )nT  [ ; ]a b  

n  
 

 
(%i1) f(x):=x^2$  a:-1$  b:2$ 
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          x(k,n):=a+k*(b-a)/n$ 
          c(k,n):=(x(k,n)+x(k+1,n))/2$ 
          S(n):=sum(f(c(k,n))*(b-a)/n,k,0,n-1)$ 

lim ( )
n

S n

( )S n  

( )S n
ratsimp: 

(%i7) S(n),simpsum,ratsimp; 

(%o7) 
2

2

12 9
4
n

n
  

 
(%i8) limit(%,n,inf); 
(%o8) 3  

( )f x  
3

3

2

( 1)x x dx  

 
(%i1) f(x):=x^3-x-1$  a:-2$  b:3$ 

  x(k,n):=a+k*(b-a)/n$  c(k,n):=(x(k,n)+x(k+1,n))/2$ 
  S(n):=sum(f(c(k,n))*(b-a)/n,k,0,n-1)$ 

( )S n  

 
(%i16) limit(ev(S(n),simpsum),n,inf); 

(%o16) 
35
4

 

k

k
a  

( )
n

k m
p k ( )p k   k

 

( )exp( )
n

k m
p k ak , ( )cos( )

n

k m
p k ak , ( )sin( )

n

k m
p k ak , 
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( )p k    k . 

 
(%i17) load(simplify_sum)$ 
(%i18) sum(k*3^k,k,1,n); 

(%o18)
1

3
n

k

k
k  

(%i19) simplify_sum(%); 

(%o19) 
1(2 1)3 3

4 4

nn
 

(%i20) sum(k^2*4^k,k,1,n); 

(%o20) 2

1

4
n

k

k
k  

(%i21) simplify_sum(%); 

(%o21)
2 19 6 5 4 20

27 27

nn n
 

(%i22) sum(k!/(n+k)!,k,1,n); 

(%o22) 
1

!
( )!

n

k

k
n k

 

(%i23) simplify_sum(%); 

(%o23) 
1 ( 1)!

( 1)( 1)! ( 1)(2 )!
n n

n n n n
 

(%i24) sum(cos(k*x),k,0,n); 

(%o24) 
0

cos( )
n

k
k x  

(%i25) simplify_sum(%); 

(%o25) 

( 1) ( 1)1 1
1 1

2

i n x i n x

i x i x
e e

e e  

(%i26) trigrat(%) 

(%o26) 

(2 1)sin sin
2 2

2sin
2

n x x

x
 

(%i27) sum(k*cos(k*x),k,1,n);   

(%o27) 
1

cos( )
n

k
k k x  

(%i28) trigrat(simplify_sum(%)); 
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(%o28) 
cos(( 1) ) ( 1)cos( ) 1

2cos( ) 2
n n x n nx

x
 

 
1

0

2 ?x dx  

(%i1) f(x):=2^x$  a:0$  b:1$ 
          x(k,n):=a+k*(b-a)/n$  c(k,n):=(x(k,n)+x(k+1,n))/2$ 
          S(n):=sum(f(c(k,n))*(b-a)/n,k,0,n-1)$ 
(%i7) S(n),factor; 

(%o7) 

11
2

0

2
kn
n n

k

n
 

(%i8) %,simpsum; 

(%o8) 

1
2

1
2

(2 1)

n

nn
 

(%i9) limit(%,n,inf); 

(%o9) 
1

log(2)
 

3 /2

/4

cos ?xdx  

(%i1) f(x):=cos(x)$  a:-%pi/4$  b:3*%pi/2$ 
          x(k,n):=a+k*(b-a)/n$  c(k,n):=(x(k,n)+x(k+1,n))/2$ 
          S(n):=sum(f(c(k,n))*(b-a)/n,k,0,n-1)$ 
(%i16) S(n),factor; 

(%o16) 

1

0

(2 14 7)7 cos
8

4

n

k

n k
n

n
 

(%i17) load(simplify_sum)$ 
(%i18) simplify_sum(%o16),rectform,trigreduce; 

(%o18) 
5 5
2 2

7 77 2 sin 7 sin
8 8

72 cos 2
4

n n

n
n
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(%i19) limit(%,n,inf),expand; 

(%o19) 
1 1
2

 

 
 
( )f x [ ; ]a b . 

( )
b

a

f x dx  [ ; ]a b  

f   

f OX  x a  x b . 

sinx x , [0; ]x  
(%i1) load(draw)$ 

 draw2d(fill_color=magenta,filled_func=true, 
explicit(x*sin(x),x,0,%pi), 
line_width=5,filled_func=false, 
explicit(x*sin(x),x,0,%pi)); 

 

 
 

 
R-  

( )x g t  ( )
b

a

I f x dx
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integrate  
  1) 

4

0 1
dx

x
, x t ; 2) 

0

a a x dx
a x

, 2a x t
a x

; 3) 
ln 2

0

1xe dx , 21xe t ; 4) 

/2

0 3 2cos
dx

x
, g

2
t xt . 

 
 

(%o1) 
4

0

1
1

dx
x

 

(%i2) changevar(%o23,sqrt(x)=t,t,x); 
 

Is  t  positive, negative, or zero? 
0t  

(%o2) 
2

0

2
1

t dt
t

 

 
(%i3) %,nouns; 
(%o3) 2(2 log(3))  

 
 

rt((a+x)/(a-x)),x,0,a/2); 

(%o4) 
2

0

a

x a dx
a x

 

(%i5) changevar(%o2,(a+x)/(a-x)=t^2,t,x); 

(%o5) 
1

4 2
3

| |4
2 1
t ta dt

t t
 

 
(%i6) assume(t<0)$ 

 
(%i7) %o5,simp; 
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(%o7) 
1 2

4 2
3

4
2 1
ta dt

t t
 

(%i8) %,nouns; 

(%o8) 

3
24 3 24

24 8
( )a  

 

0t : 
(%i9) forget(t<0)$ 

-1),x,0,log(2)); 

(%o10) 
log(2)

0

1xe dx  

(%i11) changevar(%,%e^x-1=t^2,t,x); 

(%o11) 
0

2
1

| |2
1

t t dt
t

 

(%i12) assume(t<0)$ 
(%i13) %o11,simp; 

(%o13) 
0 2

2
1

2
1

t dt
t

 

(%i14) %,nouns; 

(%o14) 
4

2
 

 
 

t   
(%i15) kill(t)$ 

 
 

(%o16) 
2

0

1
2cos( ) 3

dx
x

 

(%i17) changevar(%,tan(x/2)=t,t,x); 

(%o17) 
1

2 2
0 atan

12
2 2 cos 2 ( ) 3 3

dt
t t t

 

(%i18) %,trigexpand,ratsimp; 
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(%o18) 
1

2
0

12
5

dt
t

 

(%i19) %,nouns; 

(%o19) 
5

atan 12
5  

 
(%i20) %o16,nouns; 

(%o20) 
5

atan 12
5  

 
 

 1) 
2

2

1

x dx , 2x t ; 2) 
2

3

1

x dx , 3x t ; 3) 

1
2

0

4 x dx , 2 24 ( 2)x tx ; 4) 
1

2

0

4 x dx , 2sinx t . 

  
 

(%i2) changevar(I1,x^2=t,t,x); 

(%o2) 

4

1

2

t dt
 

4). 
(%i3) load(draw)$ 

 draw2d(xaxis=true,yaxis=true, 
      xlabel="Ot",ylabel="Ox", 

 xaxis_width=2,yaxis_width=2, 
 line_width=4,color=blue, 
 proportional_axes=xy,xtics=1,ytics=1, 
 implicit(x^2=t,t,0,4,x,-2,2)); 

2x t  ( )x t

x t  x t  
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2t x .  
 

rate(x^3,x,1,2)$ 
(%i6) changevar(I2,x^3=t,t,x); 

(%o6) 

8 1
3

1

3 1

6

i t dt
 

3x t  
 

(%i7) draw2d(xaxis=true,yaxis=true,xlabel="Ot", ylabel="Ox",  
  xtics=1, ytics=1,xaxis_width=2, yaxis_width=2, 
  proportional_axes=xy, line_width=4, color=blue, 
  implicit(x^3=t,t,-8,8,x,-2,2)); 

 
 

3t x  
1/3x t [1;2]  OX  Ot , 

( )x x t  3x t
 

(%i8) solve(x^3=t,x); 

(%o8) 

1 1
3 3 1

3
3 1 3 1

[ , , ]
2 2

i t i t
x x x t   

( , ) 0G t x
x  

solve(G(t,x),x) ).  
2x t  

x t  
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(%i9) changevar(I1,x=sqrt(t),t,x); 
Is  x  positive, negative, or zero? p; 

(%o9) 

4

1

2

t dt
 

1/3x t . 

 
-x^2),x,0,1)$ 

(%i11) changevar(I3,4-x^2=(t*x-2)^2,t,x); 

(%o11) 
2 3 4 2

6 4 2
0

8 16 8
3 3 1

t t dt
t t t

 

  
(%i12) [ev(I3,nouns),ev(%o11,nouns)]; 

(%o12) 

3
2 atan8 3 2 32 3[ , ]

6 2
 

 
(%i13) %o12,numer; 
(%o13) [1.913222954981036, 1.913222954981037]  

 
 (  6). 

(%i14) draw2d(xaxis=true,yaxis=true, 
xlabel="Ot",ylabel="Ox", 
xaxis_width=2,yaxis_width=2, 
line_width=4,color=blue, 
proportional_axes=xy,xtics=2,ytics=1, 
implicit(4-x^2=(t*x-2)^2,t,-6,6,x,-3,3)); 

 
 

( )x t  
2 24 ( 2)x tx : 

(%i15) solve(4-x^2=(t*x-2)^2,x); 
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(%o15) 2

4[ , 0]
1

tx x
t

 

2
4( )

1
tx t

t
 

 

2

4
1

t
t

 24 x  

 
(%i16) sqrt(4-x^2),x=(4*t)/(t^2+1); 

(%o16) 
2

22

164
1

t

t
 

 
(%i17) radcan(%o16); 

(%o17) 
2

2

2 2
1

t
t

 

[0;2 3]t

 

 
 

 
(%i18) changevar(I3,x=2*sin(t),t,x); 
solve: using arc-trig functions to get a solution. 
Some solutions will be lost. 

(%o18) 
6

0

4 cos( ) sin( ) 1 sin( ) 1i t t t dt  

 
(%i19) draw2d(xaxis=true,yaxis=true,xlabel="Ot",ylabel="Ox", 



 85 

            xaxis_width=2,yaxis_width=2,line_width=4,color=blue, 
            proportional_axes=xy,xtics=2,ytics=1,explicit(2*sin(t),t,-6,6)); 

 
 

 
( )t x  ( )x t

( )t x  

 

i  sin 1t  
 

(%i20) rootscontract(%o18); 

(%o20) 
6

2

0

4 cos( ) sin( ) 1i t t dt  

(%i21) trigsimp(%); 

(%o21) 
6

0

4 cos( )| cos( ) |t t dt  

 
(%i22) assume(cos(t)>0)$ 
(%i23) %o21,simp; 

(%o23) 
6

2

0

4 cos( )t dt  

 
(%i24) [ev(I3,nouns),ev(%o23,nouns)]; 

(%o24) 

3 3
2 22 3 2 3[ , ]

6 6
 

-  

 



 86 

-4*sin(t)^2)*2*cos(t),t,0,%pi/6);  

(%o25) 
6

2

0

2 cos( ) 4 4sin( )t t dt  

 
(%i26) radcan(%o25); 

(%o26) 
6

0

4 cos( ) sin( ) 1 sin( ) 1i t t t dt  

 

i  

i  
 

(%i26) 4*%i*cos(t)*sqrt(sin(t)-1)*sqrt(sin(t)+1); 

(%o26) 4 cos( ) sin( ) 1 sin( ) 1i t t t  

(%i27) rootscontract(%); 

(%o27) 24cos( ) 1 sin( )t t  

  

-5.21.0\share\maxima\5.21.0\share\integration\
 

chv(expr,G,t,x):=(block([g,h,a,b,a1,b1,G1,G2,n1,n2,i0,gpr,ghpr,apr,bpr], 
if string(part(expr,0))="integrate" and  part(expr,2)=x  
then (f:part(expr,1), 
      if length(expr)=2  
      then (G1:sort(solve(G,x)),n1:length(G1),i0:0, 
            for i:1 step 1 while (i<=n1 and is(scalarp(part(G1[i],2)))) do i0:i0+1, 
            if i0<n1  
            then (i0:i0+1, 
                  if part(G1[i0],1)=x and freeof(x,part(G1[i0],2)) 
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                  then (g:part(G1[i0],2),                   
                        if freeof (%i,g)  
                         
                        else (print("  Function",x,"(",t, ")","=",g,"is complex!.."), 
                        expr)) 
                  else (print("  It is impossible to express",x,"(",t,")."),expr)) 
            else (print("  All solutions",x,"(",t,")", "are constant!.."),expr)) 
      else (a:part(expr,3),b:part(expr,4),G1:sort(solve(G,x)), 
            n1:length(G1),G2:sort(solve(G,t)),n2:length(G2), 
            a1:%gamma,b1:%gamma,g:1,i0:0,gpr:false,ghpr:false, 
            for i:1 step 1 while (i<=n1 and is(scalarp(part(G1[i],2)))) do i0:i0+1, 
            if i0<n1  
            then (i0:i0+1,apr:plus,bpr:minus, 
                  for i:i0 step 1 unless (i>n1 or ghpr) 
                      do (if part(G1[i],1)=x and freeof(x,part(G1[i],2))  
                                then (g:part(G1[i],2),gpr:true)  
                                else g:1, 
                              for j:1 step 1 unless (j>n2 or ghpr) 
                              do (h:part(G2[j],2),a1:limit(h,x,a,plus), 
                                  b1:limit(h,x,b,minus), 
                                  if a1<=b1  
                                  then (apr:plus,bpr:minus)  
                                  else (apr:minus,bpr:plus), 
                                  if string(float(a))=string(float(limit(g,t,a1,apr)))  
                                  and string(float(b))=string(float(limit(g,t,b1,bpr)))  
                                  then ghpr:true )), 
                  if ghpr  
                  then (if not(freeof(%i,g))  
                        then print("  Function",x,"(",t, ")","=",g,"is complex!.."), 
                        if imagpart(a1)#0 or imagpart(b1)#0  
                        then print("  New bounds are complex!.."), 
                         
                  else (if not(gpr)  
                        then print("  It is impossible to express",x,"(",t,").") 
                        else print("  Substitution is not correct!"),expr)) 
            else (print("  All solutions",x,"(",t,")", "are constant!.."),expr))) 
else (if string(part(expr,0))#"integrate"  
      then (print("  Expression must be a single integral  
                     without any coefficients!.."),return(expr)), 
      if part(expr,2)#x  
      then print("  The 4-th argument must be marked as",part(expr,2),"!.."),expr) 
))$ 

-

 

chv. 
(%i1) load(changevar1)$ 
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(%o2) 
2

2

1

x dx  

(%i3) chv(%o2,x^2=t,t,x); 

(%o3) 

4

1

2

t dt
 

 

(%o4) 
2

3

1

x dx  

(%i5) chv(%o4,x^3=t,t,x); 

(%o5) 

8 1
3

1

3

t dt
 

-x^2),x,0,1); 

(%o6) 
2 3 2 2

2 2 2 2 2
0

16 4 84
( 1) 1 ( 1)

t t dt
t t t

 

(%i7) factor(%) 

(%o7) 
2 3 2 4 2

2 3
0

( 1) 2 1
8

( 1)
t t t

dt
t

 

4 2 2 22 1 ( 1)t t t

 
 

2 22x ax a x a  a   

x 4 22 1t t  2 1t [0;2 3]t
21 t  

 
 

F5, F4. 
4 22 1t t  

21 t : 
(%i8) - -1)*(1-t^2))/(t^2+1)^3,t,0,2-sqrt(3)); 
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(%o8) 
2 3 2 2

2 3
0

(1 )( 1)8
( 1)
t t dt
t

 

(%i9) %,nouns; 

(%o9) 
38 2 3

2

atan
 

 
(%i10) chv(%o6,x=2*sin(t),t,x); 
solve: using arc-trig functions to get a solution. 
Some solutions will be lost. 

(%o10) 
6

2

0

2 cos( ) 4 4sin( )t t dt  

(%i11) trigsimp(%o10); 

(%o11) 
6

0

4 cos( )| cos( ) |t t dt  

(%i12) assume(cos(t)>0)$ 
(%i13) %o11,simp; 

(%o13) 
6

2

0

4 cos( )t dt  

(%i14) %,nouns; 

(%o14) 

3
22 3

6
 

 
  

1) 
4 2

4
2

4x dx
x

; 2) 
4

2 2 2 2
0 cos sin

dx
a x b x

 ( 0, 0)a b ; 3) 3
2
2

a

a

x a dx
x a

 

( 0)a ; 

4) 
1

0 1
x dx

x
; 5) 

3 /2

/2

cos sin( )x x dx . 

2
2

1 1
c

tg
os

t
t
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2 2sec
cos

x t
t

: 

(%i1) load(changevar1)$ 
-4)/x^4,x,2,4); 

(%o2) 
4 2

4
2

4x dx
x

 

(%i3) chv(%o2,x=2*sec(t),t,x); 
solve: using arc-trig functions to get a solution. 
Some solutions will be lost. 

(%o3) 

23

3
0

4sec( ) 4 tan( )
sec( )

8

t t
dt

t
 

(%i4) trigsimp(%o3); 

(%o4) 

3

0

sin( )| cos( ) | | sin( ) |

4

t t t dt
 

(%i5) apply(assume,[cos(t)>0,sin(t)>0]); 
(%o5) [cos( ) 0,sin( ) 0]t t  

(%i6) %o4,simp; 

(%o6) 

3
2

0

cos( )sin( )

4

t t dt
 

(%i7) %,nouns; 

(%o7) 
3

32
 

 
(%i8) chv(%o2,x^2-4=t^2*x^2,t,x); 

 Function x ( t ) = 
2

2
1

i
t

 is complex!.. 

(%o8) 

0
2

2
3

2

41 4
1

8

i t t dt
t
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1t  
2 2

2 2
1 1

i
t t

 

  
(%i9) factor(%o8); 

(%o9) 

0
2

3
2

4

t dt

 

(%i10) %,nouns; 

(%o10) 
3

32
 

 
 

(%i11) chv(%o2,x^2-4=(x-t)^2,t,x); 

(%o11) 

222
4

2 2 2

42
4 2 3

441 4
2 4

16
4

ttt
t t

dt
t

 

(%i12) factor(%); 

(%o12) 
2 2 4 2

2 4
2( 3 2)

( 4) 8 16| |
4

( 4)
t t t t

dt
t

 

(%i13) assume(t>0)$ 
(%i14) %o12,simp; 

(%o14) 
2 2 4 2

2 4
2( 3 2)

( 4) 8 16
4

( 4)
t t t t

dt
t

 

 
(%i15) -2*(sqrt(3)-2),numer; 
(%o15) 0.53589838486225 

4 28 16t t  
2(4 )t 2t 4   

 
-4)*(4-t^2))/(t^2+4)^4,t,-2*(sqrt(3)-2),2); 

(%o16) 
2 2 2

2 4
2( 3 2)

(4 )( 4)
( 4)

t t t dt
t
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(%i17) chv(%o16,t^2=u,u,t); 

(%o17) 

4

4
28 16 3

(4 )( 4)
( 4)

2

u u du
u

 

(%i18) (-4)*%o17,nouns,ratsimp; 

(%o18) 
3

32
 

 

 
a , b

tgt x ctgt x  g
2

t xt . 

 
(%i1) load(changevar1)$ 

 

(%o2) 
4

2 2 2 2
0

1
sin( ) cos( )

dx
b x a x

 

(%i3) chv(%o2,t=tan(x),t,x); 
solve: using arc-trig functions to get a solution. 
Some solutions will be lost. 

(%o3) 
1

2 2 2
20

2 2

1

( 1)( )
1 1

dt
b t at
t t

 

(%i4) ratsimp(%); 

(%o4) 
1

2 2 2
0

1 dt
b t a

 

(%i5) %,nouns; 

(%o5) 
atan b

a
ab

 

 

 
(%i1) load(changevar1)$ 
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-2*a)/(x+2*a))^(1/3),x,-a,a); 

(%o2) 

1
3

1
3

( 2 )

( 2 )

a

a

x a dx
x a

 

(%i3) chv(%o2,(x-2*a)/(x+2*a)=t^3,t,x); 

(%o3) 

1
3

1
3

1
3 2 3 21 3

3 3 2 33

1
3 3

3
3

2 2 3 (2 2 ) 62
1 ( 1) 1

2 22
1

at a t at a ata
t t t

dt
at aa
t

 

(%i4) ratsimp(%); 

(%o4) 

1
3

1
3

1

33

6 3

3

12
2 1
ta dt

t t
 

(%i5) %,nouns,logcontract; 

(%o5) 

5 1
5 46 6
3 3atan ata3 23 3 234 3 4 3 3 3

3

n
3 3

( ( ) ( ) )a
 

 

 
(%o5): 

(%i6) %o5,numer; 
(%o6) 2.041614878242466a  

 
(%i7) changevar(%o5,(x-2*a)/(x+2*a)=t^3,t,x); 

 

(%o7) 

1
3

5 1
6 3

3 1

23 3

6 3

3 3
2

12
2 1

i

i

ta dt
t t

 

 

 
(%i1) integrate(sqrt(x)/(sqrt(x)+1),x,0,1); 
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(%o1) 
1

0 1
x dx

x
 

 
(%i2) integrate(sqrt(x)/(sqrt(x)+1),x); 

(%o2) 24( 1) ( 1) 2log( 1)x x x  

  
(%i3) ev(%,x=1)-ev(%,x=0); 
(%o3) 2log(2) 1 

  
(%i4) changevar(%o1,t=sqrt(x),t,x); 
Is  t  positive, negative, or zero?p; 

(%o4) 
1 2

0

2
1

t dt
t

 

(%i5) %,nouns; 
(%o5) 2log(2) 1 

 
rate(sqrt(cos(x))*sin(x),x,%pi/2,3*%pi/2); 

(%o1) 

3
2

2

cos( )sin( )x x dx  

(%i2) %,nouns; 
(%o2) 0 

 
(%i3) changevar(%o1,cos(x)=t,t,x); 
(%o3) 0 

 

0a
a  i a  

3 /2 3 /2 0

/2 /2 0

cos sin cos ( cos ) 0.x xdx i xd x i t dt  

1
nnx x  [ ; ] ( ;0]a b  

n  n x  n   



 95 

arg arg| |(cos sin )n n x xx x i
n n

 

(%i4) integrate(x^(1/5),x,-32,0); 

(%o4) 
160

3
 

(%i5) integrate(x^(1/4),x,-16,0); 

(%o5) 

1
4128( 1)

5
 

(%i6) rectform(%); 

(%o6) 

13 13
2 22 2
5 5

i
 

 
R-

 
byparts(exp,x,u,dv):=(dv:integrate(dv,x),u*dv-integrate(dv*diff(u,x,1),x)); 

R-
  

byparts2(x,u,dv,a,b):=(block([v],v:integrate(dv,x),subst(b,x,u*v)- 
 subst(a,x,u*v)-  

u , v

|bauv  
b

a

vdu  

 

 1) 
1

1

2xx dx ; 2) 
1

2

0

ln(1 )x dx ; 

3) 
/3

2
/4 sin

xdx
x

; 4) 
1/2

2

0

arcsin xdx ; 5) 
/2

0

arctgsin2 (sin )x x dx . 

 
 

(%i1) load(bypart1)$ 
(%i2) byparts2(x,x,2^x,-1,1); 
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(%o2) 

1

1

2
5

2log(2) log(2)

x dx
 

(%i3) %,nouns; 

(%o3) 2

5 3
2log(2) 2log(2)

 

(%i4) byparts2(x,log(1+x^2),1,0,1); 

(%o4) 
1 2

2
0

log(2) 2
1

x dx
x

 

(%i5) %,nouns; 

(%o5) 
4log(2)

2
 

(%i6) byparts2(x,x,1/sin(x)^2,%pi/4,%pi/3);  

(%o6) 
3

3
2

4

1
tan( ) 43

dx
x

 

(%i7) %,nouns; 

(%o7) 3
2

3 log(2)log
2 2 43

( )  

 
(%i8) byparts2(x,asin(x)^2,1,0,1/2); 

(%o8) 

1
2 2

2
0

as (2 in )
72 1

x x dx
x

 

(%i9) byparts2(x,asin(x),-2*x/sqrt(1-x^2),0,1/2); 

(%o9) 1
2 3

 

(%i10) %pi^2/72+%; 

(%o10) 
2

1
72 2 3

 

sin x t
 

(%i11) load(changevar1)$ 
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(%o12) 
2

0

atansin(2 ) (sin( ))x x dx  

(%i13) chv(%o12,sin(x)=t,t,x); 
solve: using arc-trig functions to get a solution. 
Some solutions will be lost. 

(%o13) 
1

2
0

atan asi( )sin(2 ( ))
1

nt t dt
t

 

(%i14) trigexpand(%); 

(%o14) 
1

0

ata2 ( )nt t dt  

(%i15) byparts2(t,atan(t),2*t,0,1); 

(%o15) 
1 2

2
04 1

t dt
t

 

(%i16) %,nouns,expand; 

(%o16) 1
2

 

 
(%i17) %o16,numer; 
(%o17) 0.5707963267949 

 
(%i18) %o12,nouns; 

(%o18) 1
8

 

 

 

 
/

0

sin
b

axI e bxdx  ( 0, 0)a b . 

 
(%i1) load(bypart1)$ 
(%i2) byparts2(x,%e^(a*x),sin(b*x),0,%pi/b); 



 98 

(%o2) 0

cos( )
1

b
a x a

b
a e bx dx

e
b b b

 

u  axe : 
(%i3) byparts2(x,%e^(a*x),cos(b*x),0,%pi/b); 

(%o3) 0

sin( )
b

a xa e bx dx

b
 

% 2I o % 3 ao I
b

 

(%i4) (a*(-a)/b*I)/b+%e^((%pi*a)/b)/b+1/b=I; 

(%o4) 
2

2

1
a

ba I e I
b b b

 

 
(%i5) solve(%,I),factor; 

(%o5) 2 2

1
[ ]

( )
a

bb e
I

b a
  

Maxima  
R-

R-  

Maxima  

R-
 

1) 

( )f x  ( )x t , 

 
2) 

 
3) -

( , ) 0G t x ( )x t  
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( )t x   

4) 
 

Maxima R-

R-  

 
 

   
 

1.  
.    

2.    
.   2009.   (

http://books.altlinux.ru/altlibrary/) 
3. http://sourceforge.net/projects/maxima/files/ 
4.   -

   
 


