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f(x)=x"3+1
f(2)

9
show(f)

X x3+1

f.limt(x=1)
X |-->2

f. 10 mx=1)

Traceback (click to the left of this block for traceback)

AttributeError: 'sage.synbolic.expression. Expression' object has nc
attribute '"I'im

Lin(f, x=1,dir="-"):linm(f,x=1,dir="+):f(1)

X |-->2
X |-->2
2

limt(sin(x)/abs(x),x=0)
und

[imt(sin(x)/abs(x),x=0,dir="-");limt(sin(x)/abs(x),x=0,dir="+")
-1
1

[imt(exp(x), x=00)
+HInfinity

[imt(exp(x),x=-00)
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[imt(sqrt(x”2+x+1) +x, tayl or =t r ue, x=- 00)
-1/2

[imt(sqrt(x”"2+x+1) +x, X=- 00)
-1/2

[imt((tan(sin(x))-sin(tan(x)))/x"7,x=0)
1/ 30

[limt((tan(sin(x))-sin(tan(x)))/x"7,tayl or=true, x=0)
1/ 30

var('a')
a

[imt(x"a, x=0)
Traceback (click to the left of this block for traceback)

Is a positive, negative or zero?

assune( a>0)
[imt(x"a, x=0)
Traceback (click to the left of this block for traceback)

Is a an integer?

assune(a, 'integer')
[imt(x"a, x=0)
Traceback (click to the left of this block for traceback)

Is a an even nunber?

assune(a, ' even')
[imt(x"a, x=0)
0

forget()

[imt(exp(-1/x),x=0,dir="right")
0
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[imt(exp(-1/x),x=0,dir="left")
+HInfinity

var (' x', domai n=' positive')
f(x) =l og(log(x))/10g(x)
assune( x>0)

Traceback (click to the left of this block for traceback)

Val ueError: Assunption is inconsistent

show( 1l og(i))

1in
2

forget()

f=log(l og(x))/Iog(x)
assune(x<-2);limt(f, x=0)

0

['im(sin(1/x),x=0)

i nd
var (" xx")
limt(floor(xx),xx=0,dir="-")

-1

[imt(floor(xx),xx=0,dir="plus")
0

[imt(floor(xx),xx=0)
und

[imt(xx*floor(sin(xx)/xx), taylor=true, xx=0)
limt(xx*floor(sin(xx)/xx), xx, 0)

[imt(exp(xr2)*(1l-erf(x)),x=infinity)
-limt((erf(x) - 1)*e™(x"2), x, +Infinity)

a=sage. cal cul us. cal cul us. dumy_limt(sin(x)/x,x,0);a
limt(sin(x)/x, x, 0)

f=sin(x);f.derivative()
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cos( x)

derivative(f, x)
cos(x)

derivative(f, x, x)
-sin(x)

derivative(f, x, 3)
- cos( x)

f(X,y)=x"2*y+y"2+y;y
f.diff()
(X, y) [-->(2*x*y, x"2 + 2*y + 1)

derivative(f)
(X, y) |-->(2*x*y, x"2 + 2%y + 1)

f.diff(x)
(x, y) |--> 2*x*y

di ff(f,x)
(x, y) |--> 2*x*y

f(X,y)=3*x"4*y"3+9*y*x"2- 4* x+8*y
show( f)

(x,y) . 3x%3+ 9x%y - 4x + 8y

df dx(x,y)=di ff(f, x)
df dx. show()
(x,y) . 12x3y3+ 18xy - 4
df dy(x,y)=di ff(f,y)
df dy. show()

(x,y) . 9x%?+ 9x%+ 8

show( df dx())

12x3%y° + 18xy - 4
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df dx?

<di v class="docstring">

<p><strong>Fi |l e: </ strong>

/ home/ sage/ sage-6. 8/ 1 ocal /1 b/ python2. 7/ si t e- packages/ sage/ synbol i c

essi on. pyx</ p>

<p><strong>Type: </strong> & t;type

&#8216; sage. synbol i c. expressi on. Expr essi on&#8217; &gt ; </ p&
gt;

<p><strong>Definition:</strong> df dx(SR

x=0) </ p>

<p><strong>Docstri ng: </ strong></ p>

<bl ockquot e>

<di v><p>Nearly all expressions are created by calling

new Expression_from *,

but we need to nmake sure this at |east does not |eave dfdx
uninitialized and segfaul t. </ p>

<p>TESTS: </ p>

<di v class="hi ghl i ght - pyt hon"><di v cl ass="hi ghlight"><pre
class="literal -bl ock"><span cl ass="gp" >sage:

</ span><span cl ass="n">sage</ span><span

cl ass="0">. </ span><span

cl ass="n">synbol i c</ span><span

cl ass="0">. </ span><span

cl ass="n">expr essi on</ span><span

cl ass="0">. </ span><span

cl ass="n">Expr essi on</ span><span

cl ass="p" >(</ span><span cl ass="n">SR</ span><span

cl ass="p">) </ span>

<span cl ass="go">0</ span>

<span cl ass="gp">sage: </ span><span

cl ass="n">sage</ span><span

cl ass="0">. </ span><span

cl ass="n">synbol i c</ span><span

cl ass="0">. </ span><span

cl ass="n">expr essi on</ span><span

cl ass="0">. </ span><span

cl ass="n">Expr essi on</ span><span

cl ass="p">( </ span><span cl ass="n">SR</ span><span

cl ass="p" >, </ span> <span

cl ass="m " >5</ span><span cl ass="p">) </ span>

<span cl ass="go" >5</ span>

</ pre></div>

</div>

<p>We test subclassing <tt class="docutils literal"><span
cl ass="pre" >Expr essi on</ span></tt>: </ p>

<di v cl ass="hi ghl i ght - pyt hon"><di v cl ass="hi ghlight"><pre
class="literal -bl ock"><span cl ass="gp" >sage:

</ span><span cl ass="kn">fr onx/ span> <span

cl ass="nn">sage. synbol i c. expr essi on</ span> <span

cl ass="kn" >i nport </ span> <span

cl ass="n">Expr essi on</ span>

<span cl ass="gp">sage: </span><span

cl ass="k" >cl ass</ span> <span

. _gobj
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cl ass="nc" >exp_sub</ span><span
cl ass="p" >( </ span><span
cl ass="n">Expr essi on</ span><span
cl ass="p">): </ span> <span cl ass="k" >pass</ span>
<span cl ass="gp">sage: </span><span
cl ass="n">f </ span> <span cl ass="0">=</ span>
<span cl ass="n">f uncti on</ span><span
cl ass="p" >( </ span><span
cl ass="s">&#39; f &#39; </ span><span
cl ass="p">) </ span>
<span cl ass="gp">sage: </span><span
cl ass="n">t </ span> <span cl ass="0">=</ span>
<span cl ass="n">f </ span><span
cl ass="p">( </ span><span cl ass="n">x</ span><span
cl ass="p">) </ span>
<span cl ass="gp">sage: </span><span
cl ass="n">u</ span> <span cl ass="0">=</ span>
<span cl ass="n">exp_sub</ span><span
cl ass="p">( </ span><span cl ass="n">SR</ span><span
cl ass="p" >, </ span> <span cl ass="n">t </ span><span
cl ass="p">) </ span>
<span cl ass="gp">sage: </span><span
cl ass="n">u</ span><span cl ass="0">. </ span><span
cl ass="n">oper at or </ span><span cl ass="p">() </ span>
<span cl ass="go" >f </ span>
</ pre></div>
</ di v>
</ di v></ bl ockquot e>
</ di v>

show( f)

(x,y) . 3x%y3+ 9x?y- 4x + 8y

show(f.diff(x,y))

(x,y) . 36x°y?+ 18x

f(X,y)=3*x"3*y+x"2-4*y"3
show( f)

(x,y) . 3x3y - 4y + x?

f.diff(x)
(X, y) |--> 9*x"2*y + 2*x

show(f . di ff(y))
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(x,y) . 3x3- 12y?

f.diff(x,y)
(X, y) |--> 9*x"2

F x=f.diff(x)
show F_x)

(X,y) . 9x%y+ 2x

F x=f.diff(y)

d2f dx2(x, y) =deri vative(f, x, 2)
d2f dx2. show()

(X,y) . 18xy+ 2

y(x)=function('y', X)
expr =5*y~"2+si n(y) ==x"2
expr.show()

X 5y(x)?+ sin(y(x)) = x2
dydx=sol ve(di ff(expr),diff(y))

dydx[ 0] . show()

D0} (y) (x) = 2x

cos(y (x)) + 10y (x)

i ntegral (sin(x), x)
- cos(x)

integral (sin(x),x,0,pi/2)
1

integrate(1/sqrt(1+x"2),x,0,pi/2)

arcsi nh( 1/ 2*pi)
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var (" k, w)
f =x"3*eM(k*x) *si n(wx);
showf.integral (x,0,1))

24 (k3w — kw?®)
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(Wek + 3(k?- 2k — 2)wdek + 3(k* - 4k® + 41

forget()

assune( x>1)

var('t')
f(x)=integral (1/t, 1, x)
f.show()

X log(x)

f.derivative()
X |--> 1/

var(r,t)

KB+ AKSW2 + BKAWA + 4K2W6 + W

u=sol ve(5/ 6*x+1/2*integral (x*t*u(t),t,0,1), x)

u[ 0] . show()

Traceback (click to the left of this block for traceback)

AttributeError: 'sage.synbolic.expression. Expression' object has nc

attribute "strip'

forget()
var('h,n, k")
h(k)=(-1)"(k+1)*1/ k
show( h)

h. sum(k, 1,infinity)

(- 1)kt

k. ”

I 'og(2)

h( x) =bi nom al ( n, k)
show( h)
h. sum(k, 1,infinity)

n

X (k

)

2"n - 1
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f(x)=sin(x)/x"2
show( f)

sn(x)
X2

s(x)=f.series(x==1, 3)

S. show()

X (sin(1)) + (cos(1) - 2sin(1))(x — 1) + (-2 cos(1) + gsin(l))(x - D%+ O((x - 1)

forget ()
f(x)=(-1)"k/factorial (2*k+1)
show(f)

(- 1"
(2k + 1!

g(x) =f . sun(k, 0, 00)
g. show()

>
N| =

V 2y TtJ1 (1)

(g(pi/2)==1)
1/2*sqrt(2)*sqrt(pi)*bessel _J(1/2, 1) ==1
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