5% 8" ()H(+, - #(1 " H$%" 8"

In#$%g()$ *l(+*
"H$%" & ()* %+ ,-".%*/01)*23'
405"1260%2'$7'8%$65-201'9:*0%:0"

/10001(12-$.342(/56783 . #( )



O Y-, (1% (-

of THP(,8".1,(;5¢(93)206'7$1";&+0<1""%=">0$60213'
?@501*60%2"#$%'

ol 18"<,(;<56("(/567883<(=#$7<"(10,4$6(A/=1B"
ol C5D("(;8»(,7%26<86(5;(6"4" (655,F(-. 28 :- . #(
—1/""28>8,

1 H$<
—1C8672%$<(G " $5<0/ .;

—1/5672-."85¢2,(
1% " 8<-F(/56788"35. ,(

—I H_,8">_|"35_( "K7*LLDDDI, " #3668 " I5<#(
—19%" . 0(58" $<(857-2, (

/

_1C86$<-2"5(%" " (

/10001(12-$.342(/56783 . #( J(



 NSD(-,(1"#$%""&" (084

ol /<$"8$:(-.(J11P(?0(O-»-"6(18$-. ("&(+ .-Q%<,-4A(5;(
O", - . #5 _(
ol RE"™*(/<$"4P(" . ("S5 " 2H(6"6" (,5TD"<$(85(
,50%$(0"'<-58,(6"4" (7<5673$6,(
ol =77<5"2%(
—IUSO$<"#S(57$ ., 58<2S(ARVUIS 2 B(,5TD""<$E(, 82" ("',
9*AB'C"@*6"B"%=">;A'
—1=: 574" $(75TR (VAL 5. (", (" $(7<5H<" B 6- _#
' UHB"HE(
ol X88256%*(=("8#3(,$&(5;(6"¢" (455, (

/10001(12-$.342(/56783 . #(

/



O " i(1"#$%"4" (/" . (Z5(

- — U —
ol 150 #($F"28(7<52$6,

{integral(x*sin(x“Z),x)

-1/2*cos(x"2)
[+ =]
’integral(x*sin(x“Z),x, -1, 1)

ol 15Q-.#(.86$<-2"(7<52$6,(

numerical_ integral(x*sin(x"2), -1, 1)

(0.0, 5.103670946680643e~-15)

o] \D54(2555(4#8<$, (
—IR$K("(,$- , $(5;(65<(H5?"(
28" "Q-5¢(

/10001(12-$.342(/56783.# [(



\58<(9"0, (5(+,$(1"#$%"&"

— —_— ——
ol CHe$?55]H(OQ8M?", (- 8%<; 2%

ol M §$<"2305(2566" . - Ib-  SHVAL"5 . -]$(, " S»(7<56T74(
ol V<BH<"B,H(OAP(". - (256 7->$(1"#$(7<54#<" 6, (

ol 124 7& ( Q5]$('"#$(>-’><"<$ (<56(V@&'5.(

fin]
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save
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number_of_partitions(4)
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SageMath 1: Using SageMath
————

Cheng-Hsin Hsu
Horions Ting Huo Uniersty
Department of Computer Science

What is SageMath

+ Sage stands for System for Algebra and Geometry.
Expenmentanon

SageMath 1: Using SageMath

N,

« Starts from a Computer Algebra System (CAS]
« Nowa full spectrum of math tools, including
- Ngebea

How is SageMath Built

« Created in 2005 by William Stein at University of
Washington
* Goal: Create an affordable math software to
solve various math problems
« Approsch
- Leverage apensource (GPLed) sohware, such a5
and GAP

~ Adogt the papular Python as the programming

Cheng-Hsin Hsu
National Tsing Hua University
Department of Computer Science

start heve

(€S3330 Scientific Computing

* Outcome: A huge set of math tools!

What SageMath Can Do

+ Solving exact problems

+ Plot cool figures -
= Gets sense of more giobol
behavir 1

Click to add notes

||a«%—0—@4
AT Ly WamE?
2 —
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1"#$9%" 8" (C56$255]

P —
&~ (& ; localhost:8080/home/admin/
SDQE The Sage Notebook admin | Home | Published | Log | Settings | Help | ReportaProblem | Signout
Version 6.8
New Worksheet Upload Download All Active Search Worksheets
Archive  Delete  Stop  Download Current Folder: Active Archived Trash
Active Worksheets Owner / Collaborators Last Edited

(running) Test2 admin Share now 1 minute ago by admin

(running) Test admin Share now 1 hour ago by admin

Test admin Share now

Aug 11, 2015, 5:50:26 PM by admin

ol a"27(.56$255]("", (,$0$<(D5<] , " $%4,
o| O5], "$%8, (2" (2$(," 0B E(57$. (5D 5" 1 $E(, " <P zE(" . = ($a2(

ol 1"#$/5581 (A" K7, L2581, "#$6" 8" I2568(-, (" $(. SFEHS . $<"35. (
5;(O$21?",$1 (- 8$<;""2%(€ (O $(D5 - bB(25Q%$<(-4(

/10001(12-$.342(/56783 .#( N



1"4306"4" (95<] , " $$4(

e —_— —

€« C. 7_'] localhost:8080/home/admin/0/

-SDQETheSageNotebook admin Toggle | Home | Published | Log | Settings | Help | ReportaProblem | Sign out
sssssss

Test Save Save & quit Discard & quit
last edite

File.. % || Action. § || Data.. 3| sage &

Typeset (] Load 3-D Live [ ] Use java for 3-D m m m

0@
n(sqrt(123))

11.0905365064094
[+ G|

arccos(1/3)

evaluate

ol a"2"(D5<], "$$4(25.4"- . ,(, $OB< (- 1 $7$. 1$.8(,8"85$, ,B(25», (
ol a"2" (28, ("(?5F(D " $<$(058(2" . (07S(-. (;5<B8", (. 1 (508"
4" $6(€(20(7<$, ,- . #{a"$(308"43(?8K5 . (5<(9D*EF 29201

ol d58(2".("D"0,(256$(?"2]("- 1 ($:-4(058<(;5<68",L2566" . 1
" (<SIS0™8 ISR $6

/10001(12-$.342(/56783 . #( o



1"4#$%"8" (/566" . - $(

e

print yA2

! /566" . :I)-.$(<$6$67%<,(,8"8S, ((



(% (1 (/285

o0 e  EJintroduction (sage) x \§

s
2

@ 5%

€ - C [3 localhost:8080/home/admin/3/

Save Save & quit Discard & quit

Introduction
last edited Aug 13, 2015, 3:28:17 PM by admin

| File.. 4| Action. 4| Data.. 4|/ sage 4| [ Typeset [ Load 3-D Live [ | Use java for 3-D
Print | Worksheet | Edit | Text | Revisions | Share | Publish

L+ o
2+3

5
L+ o
900*(1+0.05*(90/365))

911.095890410959
L+

10000*(1+0.12)"3

14049.2800000000
L .., ——————eeeeeee

evaluate

-y

—— e\t m T e i — — - ——

[+ JE]



1£8"<$(g554(\8 . 235.

[— \ —
LN [5]Introduction (Sage) x \R ‘E
€ - C | [} localhost:8080/home/admin/3/ Qv =
Introduction Save Save & quit Discard & quit

last edited Aug 13, 2015, 3:28:17 PM by admin

| File.. 4| Action. 4| Data.. 4| sage 4| [ ) Typeset (| Load 3-D Live [ | Use java for 3-D
Print | Worksheet | Edit | Text | Revisions | Share | Publish

L+ IS
sqrt(25)

5
L+ IS
sqrt(8)

2*sqrt(2) -O0#.-" *012#(*#3-4/*-$(5#6(*
- = ( (5#6(

N(sqrt(8))

2.82842712474619 7+8#6)4-0*-99613)8-:1%*
. <4 ) )

64~ (1/6)

2
[+ JE]

/10001(12-$.342(/56783 . #( )]




17$2-"5(/5.,8" .4,

0@ y E'ﬂlmroduc(ion (Sage) - You
€ - C [ localhost:8080/home/admin/3/ Q%=
Introduction Save Save & quit Discard & quit

last edited Aug 13, 2015, 3:28:17 PM by admin

| File.. 4| Action. 4 || Data.. 4| sage 4| [ ] Typeset [ Load 3-D Live (| Use java for 3-D
Print | Worksheet | Edit | Text | Revisions | Share | Publish

[+ S
pix*2

2+pi )30 (/#3-4/*2-0+#*

[+ JE]
e"2

e*2
L+ IS
€°2:5
12.1624939607035 4@ ;#4)8-0(*-+/18-:4-00<*0#-=*/1*$+84#6)4-0*-99613)8-:1$
L+ IS
N(pi, prec=256)

3.1415926535897932384626433832795028841971693993751058209749445923078164\
06286

}0@

7TO000T(T 5. 3227756 783 I




%5<$(5. (1 F8"'<$(g55¢, (

LR W ) ‘E‘
€ - C' | [ localhost:8080/home/admin/3/ Qv =
Introduction Save Save &quit Discard & quit

last edited Aug 13, 2015, 3:28:17 PM by admin

| File.. 4| Action. 4 || Data.. 4| sage 4| [ ] Typeset [ | Load 3-D Live (| Use java for 3-D
Print | Worksheet | Edit | Text | Revisions | Share | Publish

L+ IS
sqrt(9)

3
[+ JE]

sqrt(9, all=True)

[3, =-3] *\R* D" -0 *_% * * - -A_|H=* L
.. G ) ()5 7</"1$@,-YoH A (HB+ISAH*1C*4188-8.(HO-6-/#="$+8DH

sqrt(-9, all=True)

P—_—

[3*I, -3*I]
[+ JE]

evaluate

[+ e

/10001(12-$.342(/56783 . #( )0



1"H$96"6" (-, (/" $(1$. ,-308

| ® © ® | [Fintroduction (Sage) x \VYOU |
€ - C' | [3 localhost:8080/home/admin/3/ Qe =
Introduction Save Save & quit Discard & quit

last edited Aug 13, 2015, 3:28:17 PM by admin

| File.. 4| Action. 4| Data.. 4| sage 4| [ ] Typeset [ Load 3-D Live (| Use java for 3-D

Print | Worksheet | Text | Revisions | Share | Publish

[+ )
sQrt(9)

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

o NameError: name 'sQrt' is not defined 1(/O<A*5)/"*C1+6*#34#91$(Eié, false, i, n
5]

true

True
[+ JE]
3%] = 3*I

0
L+ IS
n(sqrt(17)) - N(sqrt(1l3))

0.517554350153671
[+ S

/10001(12-$.342(/56783.# )]



NSD(E5(R$ENS7(

_— —
Introduction
last edited Aug 13, 2015, 3:28:17 PM by admin
File.. 4| Action. 4 || Data.. 4 || sage 4 Typeset [ | Load 3-D Live [ ] Use java for 3-D
Worksheet
X
(+

Last login: Thu Aug 13 16:35:13 on tty
Bears-iMac:~ bear$ /Applications/Sage-

log?

SageMath Version 6.8, Release Date:
Type "notebook()" for the browser-basd

I
File: /Applications/Sage-6.8.app/Contents/Resources/sage/local/lib/python2.
| Type "help(D" for help.

Type: <class ‘sage.functions.log.Function_log>
Definition: log(*args, **kwds)

help(log)
Docstring:

The natural logarithm of x. See log? for more information about its beh I

ol C54$?55]4(:$66"%= h(
ol /566", :Ib-. $H(" HTA$66"%= b
ol =5 BEB83-1$(6" (("<F:$65&0#$%)'




/7 s .
P =
Discard & quit

G<-#5 . 56 380

® ©® jiwoduction(Sage) x|
Save Save & quit

€ - C [3 localhost:8080/home/admin/3/

Introduction
last edited Aug 13, 2015, 3:28:17 PM by admin

4 [ Typeset [ | Load 3-D Live [ | Use java for 3-D

[ File... % ][ Action. § J[ Data... :][ sage
Print | Worksheet | Edit | Text | Revisions | Share | Publish

L+ IS
sin(pi/3)

1/2*sqrt(3)

L+ IS
N(cos(pi/12))

0.965925826289068

L+ IS
arccos(1/2)

1/3*pi

L+ IS
cos(pi/6)-sin(pi/3)

0
[+ JE]

/10001(12-$.342(/56783 . #(



1-67$(JZ(V>58,(

O
plot(x"3+1)

evaluate

15}

0.5}

/10001(12-$.342(/56783 . #(



plot(ceil

%5<$(/567>-2"6$:(\8.235 . (

e

(x*10

/

))

AAAAAAAAAA




 a0$. (%5<H(/567-2"i$:

/

O ®
plot(sin(x)+0.1*x,§-12, 12)

O """4(=5(6"$0( - 5h(

/10001(12-$.342(/56783 . #(




(+ IS
6l
O " "4(- 54" (- 5h| |
al
N
3 2 1 1
2L
4|
/10001(12-$.342(/56783 . #( J1(




plot(2*x,

187%<-6

75,- . #(5;(%837$(R<" 7 (

_2’2)




V5>, " - (R<"7"(

0@
plot(2*x, -2, 2, gridlines='minor') + plot (x"2+1, -2,2) + point ((1,2), size=60)
; '1 : s
.................................................................. 1 O S S S S S
.................................................................. B O S SO S S SO
/10001(12-$.342(/56783 . #( JJ(




U 4@aF" 6 7$(5. (R"T"

/
(+ ]

plot((x-1)*(x-2)*(x-7), 1,6)+plot((x-1)*(x-2)*(x-6), 1,6)+plot((x-1)*(x-2)*(x-5),
1,6)+plot((x-1)*(x-2)*(x-4), 1,6)+plot((x-1)*(x-2)*(x-3), 1,6)+plot((x-1)*(x-2)*(x-2),
l1,6)+plot((x-1)*(x-2)*(x-1), 1,6)
100 |
80 -
60 |

40 |

20 |

20

/10001(12-$.342(/56783 . #( Jo(



0$:82%:(g5D(a2" $5 . (\5<6(Agga\p(

e

1 10,6$6(5;($F8"35. ,(

3X — 4y +57 =14 314 5 14;
X+y—8=-5 memmp A=#1 1 18|15
2X+y+z=7 2 1 1|7
! gga\(
"1 0 0]3]
A= 0 1 00| wessp x=3,y=0,z=1
0 0 1|1

/10001(12-$.342(/56783 . #( I



RS 8 .#(gga\(-. (1"#$%"e"(
of /<$"P(" (6" b<-F(€ (D" 6" <B(6 " $(4<, 4(&D5(
"#86$.4,(5;(6"21*@ &H
oI 1. 05]%$(110BHS . 235 (

[+ ]

A=matrix(3, 4, [3, -4, 5, 14, 1, 1, -8, -5, 2, 1, 1, 71)
print A.rref()

evaluate
[1 0 0 3]
[01 0 0]
[0 @ 1 1]

/10001(12-$.342(/56783 . #( JP(




| V<"2328K("(6<-218(3 83,35

ol G<O(&5(,5°Q%(& " $(;5»5D- . #($F8"35.(,0,636(
8,- HI"HE%N"4"( 221 Bz+ y=6+ w
5+ z! y=0
w+3(x+ y) = 2z

1+22! y= w! 3x

/10001(12-$.342(/56783 . #(

e



N3 #9628, (
| GD5(D"®,(85(2<$""6$(6"8<-29. (

+ IS

B =maerix(2:; 3¢ [y 2y 3 4, 55 '61)
print B

il 2 4
[4 5 6]

L+
B = matrix([ [1, 2, 3], [4, 5, 6] 1)
print B

(1 2 3)
[4 5 6]

/10001(12-$.342(/56783 . #( I



aF2$735.">(gga\(

—_— —_— —
X+2y+3z=7 12 3|7
AX+5y+67=16 Wwwmp Cl= | 4 5 6|16
X+8y+9z =24 7 8 9]24

L+ e

B =matrix{3, &8, [Tl, 2y B3y Tp Bp Dy 6y 16, 1y 8, 9, 241)
print B.rref ()

/10001(12-$.342(/56783 . #( Je(



aF2$735."(gga\(A25 . &iB(

— N e ———————— 5 e
X+2y+3z=7 1 2 3|7 °
4X+5y+62=16 mmmmhp C2=# 4 5 6|16 ¢
X +8y+9z =25 7 8 9|25

+ S

B = matraix{3, 4, [1, 2, 34 1y 49Dy 6y 204, 75 8y 9, 25])
print B.rref ()

[0 1 2 4 L 97 ("<H(E"$(,5835. ,hf
[0 B © 0]

/10001(12-$.342(/56783 . #( Je(



Z$4 . $(58<(XD.(\8.235. ,(

e

(+ IS

f(x)=sqrt(1-x"2)
print(£(0.1))
print(£(0.001))
print(£(0.00001))
print (£(0.0000001))
print(£(0.000000001))
plot(f, -1, 1)

0.994987437106620
0.999999499999875
0.999999999950000

0:999999999999995
1.00000000000000

/10001(12-$.342(/56783 . #( 01(



\8.235.(/5675,-35. (

(+ S (+ IS
£(x) = 3*x+5 f(x) = 3*x+5
g(x) = x"3 + 1 g(x) =

5 h(x) = £(g(x))
h();)t—hf(g(X)) S
S h2(x) = g(£(x))
h(-2) print h2

X |——> 3*x”3 + 8 X |——> 3*x”3 + 8

-16 X |==> (3*x + 5)°3 + 1

/10001(12-$.342(/56783 . #( 0)(



\"205<1""35 .

— \ —

(+ I

print factor(12345)

print factor(987654321)

print factor(x"2 - B8*x + 15)

print ged(x'2 ~ b*x +6, X2 = B*x + 15)

3 * 5 * 823

352 w1772 2 379721
(X = 3)%(x = 9)

X - 3

/10001(12-$.342(/56783 . #(

0J(



aF7". :-. #("(\8.235. (

+ IS

a(x) = x"2 -5 *x + 6
b(x) = x"2 - 8 *x + 15
f(x) = a(b(x))

print £(x)

print f.expand()

print f.factor()

(X2 - 8*x % 15)"2 — 5*¥x "2 + 40*xX —~ 69
X |--> x"4 - 16*x"3 + 89*x"2 - 200*x + 156
(x72 - 8*x + 13)*(x - 2)*(x - 6)

/10001(12-$.342(/56783 . #(



+,5(1"#$(65(15Q$(V<52$6 (106 252"

e

ol 150- . #( ﬁ —x—-2=0
2

—110675-2" >0 DSHS4( & F5)00%(/-6/*C618+"#6#*
1+ 5
_IC86.$<-2"AE(DS(HB4(

( 3.23606797749979 and 1.2360679774997

/10001(12-$.342(/56783 . #( o[



- _#BIH"<-"2$(\5< 68", (

e

L —
solve(x"2 ¥+ 3*x + 2, x)

[x == - ,x==_1]
+ e
golve(x®2 + 2*x + 3, x)

[x == -I*sqrt(2) - 1, x == I*sqrt(2) - 1]
L+ e
var('alpha') #40-6#%2-6)-DO#HA*S L .4#*["-[*3*) (*
solve(cos(alpha) == 1/2, alpha) -05-<(*-*2-6)-DO#*3)/"1+/*#390)4)/*

—HAO-B-"1K*
T~ 0O~ L

[alpha == 1/3*pi]

/10001(12-$.342(/56783 . #( 0P



%83 PIH""<-""DP(\5<6 8", (

(+ IS

var( 'a b ¢')

solve(a*x”2 + b*x + ¢ == 0, Xx)
[x == -1/2*(b + sqrt(b”"2 - 4*a*c))/a, x == -1/2*(b - sqrt(b”2 -
4*xa*c))/a]

(+ IS

var('b')

solve([x+b ==6, x-b == 4], x, b)

[[X == 8B 55 411
(+ IS
var('a, b, c')
solve([9*%a + 3*b +¢c == 32, 4*a + 2*b +¢ == 15, a + b + ¢ ==6], a, b, c)

[[a ==14, b==-3, c ==5]] 4NN F-/*=1#(*)*=1G*H#8#8D#6*"15*
J1*(L02#*/"#*(-8#*961DO#8*+()$%*HH

/10001(12-$.342(/56783 . #( 0 (



C5.1IU-.$"<(af8"35. (10,36,

p—— e e
L+ S
solve ((x-1) * (x-2) * (x-3) * (x-4) * (x-5) == 0, Xx)
[x ==1, x == 2, x ==3, x ==4, x == 5]
0@
answers = solve ((x-1) * (x-2) * (x-3) * (x-4) * (x-5) == 0, X)

print answers[0]
print answers[3]

Xx == 1

X == 4
[+
var('p q y')
egl = prg == 9 - _
e it R >)(/*1C*0)(/G* 15*/1*8-K#*)[*#-()#6*/1*6#-=G*
eq3 = gq*y"2 + p*x"2 == 24

eqd = p == 2
solve([eql, eq2, eq3, eq4], P, 4, X, Y)

evaluate
[[p == 2, q==17, x == =1/3*%sqrt(70) - 2/3, y ==
2/21*sqgrt(7)*sqrt(5)*sqrt(2) - 2/3], [p == 2, q == 7, x == 1/3*sqrt(70)
- 2/3, y == =2/21*sqrt(7)*sqrt(5)*sqrt(2) - 2/31]]

/10001(12-$.342(/56783 . #( 0



N-#" $<(X< - $<(af8"35.

e

[+ JE]

answers = solve([x"2 - y"2 ==1, (x"2)/4 + (y"2)/3 == 11, X, Y)
print answers[0]
print answers[1l]
print answers[2]
print answers[3]

[x == -4/7*sqrt(7), y == =-3/7*sqrt(7)]
[x == -4/7*sqrt(7), v == 3/7*sqrt(7)]
[x == 4/T7*sqrt(7), y == =-3/T7*sqrt(7)]
[x == 4/7*sqrt(7), y == 3/7*sqrt(7)]
L+ =]
solve(log( x"2 ) == 5/3, X)
evaluate
[x == -e"(5/6), x == e"(5/6)]
[+ S
solve(sin(x+y)==0.5, x) L6<*/")(*/1*(##*5"-/*5#*%#/*
[x == 1/6*pi - y]
L+ =]
var('a0, al, a2, a3, a4')
solve(ad4*x”™4 + a3*x"3 + a2*x"2 + al*x + a0 == 0, Xx)

/10001(12-$.342(/56783 . #( oc|



§8".32(V50.56-",(". 1 (C86$<-2"(150%<(

st

2+

Solvex®+ x*+ x31 x2+ x! 1=0

O
solve(x"5 + x™4 + x"3 - x"2 + x - 1 == 0, x) o]

[0 == x*5 + x*4 + x"3 - x"2 + x - 1] AU F'<*4-$MFSHN$=*-*(10+:18C
0@

firid Foot(x'D> x4 X3 ~ X2 X = 1; =100; "100)

0.7104342557869131

/10001(12-$.342(/56783 . #( Og(



%5<$(C86$<-2'">(15Q%<(aF" 6 7°$, (

—

+ JE]

find .root(e"x = 1/x, =1, 1)

0.5671432904097954
+ IS

find root(cos(x)==sin(x), 0, pi/2)

evaluate
0.7853981633974484
+ S
vari{ n')
find root(7000 == 5000%(1+0.045/12)"n, 0, 100000)
89.89406093308004 G 13464)(HE*5"-*-64#*5#+4-04+0-:$%
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N5D(E5(G"]$(Z$<-0" 308,

0@
diff{x"4 — x"2 + ¥ ; X)

4*x"3 - 2*x + 1
+ IS
diff(sin(x/e), X)

cos(x*e” (-1))*e" (-1)
+ S
g(x)=e” (-10*x)
g.derivative()

f(x) = g.derivative()
f(-12)

-10*e”120
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N-# " $<(X<: $<(Z$<-Q" 303, (

O@
difffx"3 + 2*x°2 + 3, 2)

6*x + 4
L+
derivative(x "3 + 2%x"2 ¥+ 3, 2)

6*x + 4
+ I
diff{x"3 + 2*x*2 + 3, ‘1)

0
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NS4 A ASH

e .

O @ _
1 .
integral(x*cos(x"2), X) X cosx?)dx = ésm(x2) G*
1/2*sin(x"2)

0@ _ .
integral(x / (x°2 + 2), x) X — = 2 40
Shsegraty 550X = 5 log(x? +2) G+

1/2*log(x"2 + 2)

75 .08(; 5<HBA(E " $(25 . 8" &Y(
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Z$4.4$(" . :(\675, -2 4H,

—

0@
integral(x*cos(x"2), x, -2, 3) 3
2
_ _ X cos(x“)dx
1/2*sin(9) - 1/2*sin(4) | o
+ S
integral(x / (x"2 + 2), x, 1, 2) 2y
dx
1/2*1log(6) - 1/2*log(3) 1 X242
0@
var('y"')
assume (y>0)

integral(2 / sqrt(pi) * (e * (-x"2)), x, 0, y)

erf(y) _ FH*#2#$*=#NS#*-*(9#4)-0*C+$4:1$*C16*/")
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C8BS2"(M . 4$H<"35 ., (. - (V"'<3"(\<""235 . ,(

P \ —

+ S
integral(exp(-x"3) * sin(x"2), x, 1, 3)

integrate(e”(-x"3)*sin(x"2), x, 1, 3)
+JE
numerical integral(x / (x"2 + 2), 1, 2)

(0.34657359027997264, 3.84773979655831e-15)
+ IS

f(x) = (x"3 - x) / (x72 + 5*x + 6)
f.partial fraction()

X |--> x + 24/(x + 3) - 6/(x +2) -5
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% 1866"<((

ol 9$( 8<5:82% 1 (1"#$% 4 (" . (57$. , 58<2$(7<5k$24(
2", 8:(5. (VL™ 5. (

el 9$(#5(5Q$<(’? -2,(5;(1"#$%"'6" H-.28:2-.#(,0675-2(". 2
.86%<-2"(, 5835 . E(6 '8<-28,E(" . 2 (,-67$(7°58,(

o O$(D-»65,80(8,(1"#$%"4" (;5<(,0675-2(,5835 . ,
L1 H806" " (D", (-.-3"0(: 8, # . $1 (;5<(&"-, (
—IX&"B<(&", T, ("<$(z5 - F(-- (%" %" 2LX 26" Q$(

! g%;$<$. 28, %

—I"K7*LLDDDI,"#$6 "4 " I5<#(€< (X 1 2-"5(9$2(" . = (<$,58<23, (
—I "K7*LLDDDI#<$#5<0?""< - I25 6L =Rall " 46>( €< (X8<(4$F&?55](

e
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1"#$%" 8" (M) (NS G$D5<] (A1) B

e

//

M D NB\-. - (40", &(P(<$(.867?23<(,5835 ., (5;((

(CCCCCCBCT SRR - (IPK BB #(1 " #$% ™8
—IN- . 8*(\V>B8(& " $(28<Q3$(4<, &Y(

JIt A)NB(g8. (;'M'1"%=$6N6"21 D OB'KB(P1£$%"4" I
%" 7&"$(6"8<-F(-. &5(" . ($F8"35.(,0,4$6(A, " @(
Q<" 2%, ("<H(@X(" . : (1IN9<-4$(:5D. (4" $($F8"35. (
,0,8$61(15Q$(8 " $($FB"35.(,0,L56(8,- . #(1"#$%"'& "Il

Ol A)YNB(aF$2863(&" $(;5»>5D- . #(25 - $(-. (1"#$% """ laF7>"- . (
D*0&"$(&D5(7<-. &, (#QB(:-S$<F.&(" . ,D$<,h(d58(. $%$: (
85(-:%.3;0(&" (]P0 -SB<$ . 2B(65(#B&(& " $(75- . 8lI((

X = ceil(random() * 999)
print  sqgrt (X)
print N( sqrt (X))




