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# Now planning to move.

0o
Announcement

. ’HOMEWORK SUBMISSION | Due Date is July 1st (or 2nd). Please note.

e Slides of Lecture IO VI and Practice Test 10 I1T are uploaded, so please download if you want.

o0
Some examples with Mathematica please check yourself.

e Compute a Grobner basis of the ideal
klz,y) DI = <m2,x3 + y)
w.r.t. lex(z,y).
— First, Compute S-polynomial
S*ad+y) =2 (2> +y)=—y

—y cannot be reduced. So we put G = {z? 2% +y, —y}.

— Next, Compute S-polynomials
S(x? —y) = 2%y — 2y =0
and
S(@® +y,—y) =y@@® +y) 2’y =y* —_, 0
So we can conclude that G is a Groébner basis.

— Because LM(z?) divides LM(a® + y), {#?,—y} is a minimal Grobner basis and {2?,y}

is a reduced Grobner basis.
— Mathematica computes a reduced one.

(In[1]=) GroebnerBasis[{x"2, x"3 + y},{x, y}]
Out[1]1= {y, x"2}

Note that the built-in function GroebnerBasis of Mathematica computes implicitly w.r.t.

lex(z,y). Monomial order can be changed, please refer Mathematica Documentation.



e Reduce a polynomial f with respect to a list of polynomials p.
(In[2]=) £ =x"3+y3; p={x"2-y2-1,x+2y -7}
(In[3]=) {q, r} = PolynomialReducelf, p, {x, y}]
Out[3]= {{x, 1 +y°2}, 7-2y +7y°2-y°3}

e Resultants:

(In[4]=) Resultant[x™2 - 2 x + 7, x°3 - x + 5, x]

Out [4]= 265
(In[5]=) Resultant[x"2 - 2 x + 7, x3 - x + 5, x, Modulus —> 3]
Out[5]= 1

(In[6]=) Resultant[a x"2 + bx +c, (a-Db) x3+ (a-¢c)x2+ (b-=c¢)x+9, x]
Out[6]=81 a3 -9 ab™3+9 b4 -18a3c+36a2bc-3ab2c+ab’3c

- b4 c+18a’2c’2+a3c2-4a2bc2+3ab’™2c’2+Db3c’2+2a"2c"3
-4 abc’3+ac4

oo
Conversation in English

0000000000000000000000000000Y. 0000000ooa0a
obooooobooooo,0o0boooooobooon.

e JO00D0OOIDODODODO,D0O0OLODOOOLDOUDOUOOODOO. ODODODODODOODOOO
goobo,00o0oooboooooobobooooboboooo.0bobobooooon,
gboooooboobobooo,0bobooobooboobobooooboobOoboooon
oooooobooooooboob.bobooo

How are you? I'm fine, thank you. And you?

gbooobOobooooboboooobo,obooooboobooooobooon.
gboboobo,obooooboooobo,oboooobobooobog

My name is Shun’ichi Yokoyama.
oooo,000
(It’s) nice to meet you.
gooooo.00ooooooo.oooooooooooooooag,
Nice to meet you, too.

obo0Od tcoO0OODOOODOOOOODOOODOO. ODOODOOODOOOOODOOODOOOO
ooooooo,

I'm glad (happy) to meet you.
obo,00bobboobo.0oboobooboobon
(It was (or) It’s been) nice meeting with you.

goo.
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e JOOODO

— 2+42=4": two plus two is (makes, is equal to) four
— 2x2=4: two times two is four

— e/m: eoverm

— f(z): fofzx

— a?: a squared

— a3 : a cubed

-1

— a~ ' : ainverse
— e %% ¢ to the minus ikx
— a'% : a to the tenth, a to the power of ten

— a~b: aisnearly equal to b

— axb: ais proportional to b

— a<b: aisless (smaller) than b

— a>b: ais much more (larger) than b

— lim : in the limit of x going to infinity

r—00

e JOOODO

— o prime 000000 dash D000, 000000 dash OO0 O0O00000
— /:slash 00000 back slash
t:dagger 0O00ODOOOODOOO
— ":caret JO0O0O0 hat OO0OODOODOODOOO
— T :tilde 00000 wiggled
— *:asterisk 00000 stard
€ ¢ calligraphy E0O0ODOQO curly EO
— () : parentheses, round brackets
() : angle brackets
[]: square brackets
— { }: curly brackets, braces

— “pure” : quote pure unquote
e JOODOOODO

— de.:thatisOOOD0DOO0OOO0OOOOOOOOOOOO
— eg :forexample 0000000000

— etal. randothers OOO0OOD0OO0OOODOODOOOO
—vs.:versus 000000000 DOOOOODOO



— ca.:circa000000DO0ODOOOO0O, about

— viz. : namely

e JO00D0UDOO0OODDODODODOUDOODODL,DODODODLOLODOODODODODOO
0oooo0oo0. oooooo0ooooooo,000000 Y™MCADOOODODOOODODO
gboooo,0ooboooboobooob. cobobooboooboobooobooooo,ooon
Italian sandwich O milk OO0000. 000000 milk 00000, 3400000000
gooooooooo,0oboooobooooooooooooooooooD. ooooo
milk 0000000000 O0DOOOO0ODO.

e JO0ODODDDDDDOODODODO,l0r00000000O0O0OOO.ODODODODODDODO,DOO
O000000ooo0U0oDo00Dooo0oo0. oooooooooooooooooo, o
0o00oodooooooooooooOoOo,0pDpooo0o0. ODoooooDooDoooooOo
00000, Heiscrown.0000 clownD 0000000 O0O0D0ODOO, plumO0O000O prum
00000o0oo0o0o0o0o0o0o0oooooo,00DoOoO00000o0oDoDooDooOoooon
ocoooooog.

e JO00IDOO0ODLOODOOODOODODOOOOODOODODOOODOOODO,0O0O0O0DOOOODOO
ooboooooobooob.booboooooboobobooboooobooooboooooboboobog, b
Oo0o0DooooDOooognD emblem0 0000000 0ODOO0OOODOOOOODOOO
000 LO02000000000000.00R0O02000000000000 emblem O
OO00,00000000 RollssRoyce DOOODO. OO00OO0OOOOOOOOODOOOO
goooooooo.



