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1. ¥4 O, vlusd

sage: 2 == 2
True

sage: 2 == 3
False

sage: 2 < 3
True

sage: a ==
True

G

2. &5t ALt

sage: 2**3 # means exponent

8

sage: 2 ~ 3 # ~ is a synonym for

8

sage: 10 % 3 # for integer arguments, % means mod
1

sage: 10 / 4

5/2

sage: 10 // 4 # for integer arguments, // returns the integer quotient
2

sage: sqrt(3.4) # sqrt returns the square root
1.84390889145858

sage: exp(2)
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sage: X = 1 # x is an integer

sage: type(x)



2type ‘sage.rings.integer.Integer'> MO ESE

sage: x = 1/2 # now x is a rational number
sage: type(x)

<type ‘sage.rings.rational.Rational'>

sage: X = hello ' # now x is a string

sage: type(x)

<type ‘str'>

4. A2 B7]0 NtlEE) ¥ 29290\ WAl
sage :a =5 b =3 c=a+ b
sage : 2 + \
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5. python T2t
1) g4 ol
sage: def even(n):

return n%2 == 0 # blocks of code are indented

sage: even (2)
True
sage: even(3)
False

2) 8F2 A 9](iterating)

sage : for i in range(3): # is like for(i=0; i<3; i++)

sage : for i in range(1,6,2): # is like for(i=1:i<6;i+=2)



def least(x,y,z)
if x<y and x<z:

print x, * is least’
elif y<z:

print y, * is least’
else:

print z, * is least’

least(5,3,9)
3 is least

6. doly Fx(list)
sage?] 7|2 Hlo|H{x =

sage @ v = range(2,10)
[2, 3, 4, 5, 6, 7, 8, 9]
sage: v[0O] # 2

sage: v[3] # 5

sage : len(v)

8

sage : v.append(10)
sage : del v[1]

sage ' v

[2, 4, 5, 6, 7, 8, 9, 10]

sage : v.insert(1,3)

[2, 3,4, 5,6, 7, 8,9, 10]
sage : v.remove(9)

[2, 3, 4, 5, 6, 7, 8, 10]
sage ' v.reverse()

[10, 8, 7, 6, 5, 4, 3, 2]
sage : v.sort()

[2, 3, 4, 5, 6, 7, 8, 10]
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Z7: A a(integer) QQ: S-2]4(rational number) RR: A4 (real) CC: B4 4 (complex)

sage : QQ
Rational Field

8. o]&4 gt

a

a4>

;b =35 c=128 n-=19

sage ' gcd(a, b) # return the greatest common divisor of the integers

sage | a

a ar{3x #ed{bl,. .., 9} and r is odd}

5

sage ' mod(a,n) # return the value of a modulo n
15

sage : factor(a) # return the prime factors of a

3 %5

sage : divisors(c) # return the divisors of ¢

[1, 2, 4, 7, 14, 28]

sage : prime divisors(c) # return only the prime divisors of ¢
(2, 7]

9. si™H(matrix)

matrix([[1,2,3], [3,2,1], [1,1,1]])

vector([1,1,-4])

sage | w * A

sage : A

sage | w

(0, 0, 0)
sage : A * w
(-9, 1, -2)

10. AgH(set

ch it

~—

AR S sageZ HA|SIH
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sage: [3*x for x in range(0,10) if x%2 == 1]
[3, 9, 15, 21, 27]

QQ(&l4)FE = 3x3 FYEME A/JSILA} s, &4 B 5tS o3 Zo] =tk
sage:M = MatrixSpace(QQ,3)



seRMe Chg} o] mAIgHTE. LLEEE
sage: A=M([2, 2, 3, 4, 5, 6, 7, 8, 9])
sage: A

(2 2 3]
[4 5 6]
[7 8 9]

A, Efola, AP, ref2 taat go] ettt

sage: B=A.inverse(); B

[ 1 -2 1]
[ -2 1 0]
[ 1 2/3 -2/3]

sage: A.trace()

16

sage:A.determinant()

-3

sage:A.transpose()

(2 4 7]
[2 5 8]
[3 6 9]

sage:A.echelon_form()

sage:

sage:
sage:
sage:

[1 0 0]

[1 2 4]

[2 3 1]

[0 1 2]
b=matrix(QQ,3,2,[1,7,5,2,1,3]) # & 7<) ¢j
[1 7]

[5 2]

[1 3]

x=A.solve_right(b) # sl #3517 w1
x=A\b # oljqtst7] W2
x=A._backslash_(b) # sll4t5}7] ®¥3
[ -1 1]

[13/5 -3/5]
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[-4/5 9/5] # 7 350 digt siE

def _backslash_(self,B):
return self.solve_right(B)

T4, obeat Ze wHoRE sE 7 4 ok
sage: A=matrix(QQ,3,[1,2,4,2,3,1,0,1,2])
[1 2 4]
(2 3 1]
(01 2]
sage: b=vector(QQ,[1,5,1])
(1, 5, 1)
sage: x=A.augment(b).rref()
[ 1 0 0 -1]
[ O 1 0 13/5

|
[ O 0 1 -4/5]

Yol et LYW SHUFAL Toks Yol e 2t

sage: A=matrix(QQ,2,2,[1,-3,-3,1])

[ 1 -3]
-3 1]

sage: f=A.charpoly():f
X2 - 2*x - 8

sage: factor(f)

(x-4) x(x+2)
sage: A.eigenvalues()

(4, -2]
sage: A.eigenvectors_right()

[(4, [(1, -DL D, (=2, [(1, DI DI # [(ZR2 [LFEE] S55)]
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3+1
1 ¢ a new text box appears

after evaluation

f=1+2
print f
a=1

b=3
c=b*b

print ¢ \

For displaying more then just one
9 — result use the , print* command

message ="Hello World"

print message

sin?

f(x) = 1 - sin(x)*2

print f

print maximal(f)

f.simplify_trig()

f(x=pi/2)

f(x=pi/3)

integrate(f, x).simplify_trig()

print maxima(integrate(f, x).simplify_trig())
f.differentiate(2).substitute({x: 3/pi})

print maxima(f.differentiate(2).substitute({x: 3/pi}))



v=[2.,3,range(4.7), QQ[x]]

v or v[2]

M=matrix([[1,42], [3,4]])

M[0,1]

f(x)=x"3-x:plot(f,-2,2)

g(x,y)= y"2-x"3+2; g(3,5)

plot(x*3-x, -2, 2)

var('y’)

pl = implicit_plot(y*2==x"3-2,(x,-3,3), (y,-3,3),color= ‘red')
p2 = implicit_plot(y*2==x"3+2,(x,-3,3), (y,-3,3),color= "blue')
show(pl+p2)

- WA o)
sage: x = var('x)
sage: solve(x*2 + 3*x + 2, x)
X =-2,x=-1
o2yl st
sage: t = var('t’) # define a variable t
sage: X
sage: DE = diff(x, t) + x - 1
sage: desolve(DE, [x,t])
(c + ert)xe(-t)
L EEREE )
sage: x = var('x)
sage: diff(sin(x), x)
cos(x)
sage: integral(x*sin(x*2), x)
-1/2*cos(x*2)

- g4 22Y7]

sage: circle((0,0), 1, rgbcolor=(1,1,0)) % TAo] 9, WA, =&

AN
AN

= function('x ,t) # define x to be a function of that variable

o

var('x y'); plot3d(x*2 + y*2, (x,-2,2), (y,-2,2))

var(x y');plot3d(cos((x"2+y"2)*2)"e-(x"2+y"2), (x,-2,2),(y,-2,2))
show(aspect_ratio=(1,1,2.5))




£lx} = (x*3) -5
E.LQ,L (i(ﬁ},(&)'l@;le})

1000 -

500

500 |-

=1000

sage: @interact
def interact_fun(a=5, y=(0,20,1)): print a + y

a |5
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