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Algebra is but written geometry and geometry is but figured algebra.

L
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difference () IHHEEENHEMNE
interaction() HEEXEEHNRE
numpy.roots () FHINT KR

set () MEEKE

subs () FFSHBEXHE#R

sympy.abc BIAFSLE
sympy.collect () &FFEZEI
sympy.cos () ffSEEFRZX
sympy.expand () BFREIN

sympy. factor () NRERHTERDH
sympy.simplify () AR
sympy.sin() fFSizEHIFX
sympy.solvers.solve () FfFSAREXRIR
sympy.symbols () EXFSEE
sympy.utilities.lambdify.lambdify () ¥FSREREENLAFRE
union () HEEAMNFE
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Rt SE: FHXHEE

BRENERGAFNESEZE—EAREEZ K RERAKNEKX, REZRERIVE,
HlfEE . BATHE.

NMTREFEANTHUAEBEEE-—ERLAARREZNEBE, ANOELHFRERS
ARFCALHIL

NITET AT E, THILAKEBERK, KBHMEBERERE. AT 529 F, BRNEZEME
AT F S AR ER B K

TW@% AR B EMTEESRIE, REME, MRAJ. EMIPH, HFER. BERNSE
Bk mEMS, REEE, FAET, BFRER

EFREEARZKMA AR IR, HHRK, KM —SZRENERRER.

KENZ, AAARRAR, HRAEEIEANAEE AXBRHAFERI—ER
BEEMNRE—B#HIXEEE (House of Wisdom)”,

AAMLE+=HL, FEETURERMAXERENHEAAYE. £FEE, KA
TIREHIRR R AR, BEE—RNE, NETHIEFRAGHEEMNAE—DPRRE, F5IAK
Mo EItL, T EHEHFhERER AT .

TEHIF % (Muhammad ibn Musa al-Khwarizmi) 2—fCE#EFER . EEEHNRTUEREE. #
RFHAELA820F, BETER (REFE) (Al-dabr), REFEBIMA— M ZER, ME—RFR
GHRB—AABRR—TTIRAR, EMERA R, EXHHIRE algebra—iF/EE Al-
Jabr, EE—1RAE, “EIA"HIZX algorithm —iak B T 7% (al-Khwarizmi) & F,
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FRAK, 1258 FREFTEEMNGKI KK, RHEMRE, HRERE. B, 8=
PRBBREFEREEIT, JAKEERKEADMBZA,
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ﬁw£%$%\§95~ ﬂiki% SRR BFERSE. EETERTRES—HHME. X
ERERMNE T—HELHR, +FEEERCRRAE, MBTR{AAFREREIRZA A F,
IR EanERUME, BONDITM LB EMNB®R P 7B

800s 900s 1000s 1100s 1200s 1300s 1400s 1500s 1600s 1700s
13684, RITHE
AR
9607, MXEJE 12584, Ei% 14054, ¥BFIE 16074, #HILBS5HID
B R REEEHE —RTE* EEFE (JLEFRAK)
I
2910405, HeH 12615F, 15¥E 14395, BEERE
RAFEFENR REBE=H BRI % BRSE FENR)
I
10965, +5F 12715, B3 14924, BT 16445, FAFAEE R,
EAEE HAE HESAT RUFARE BENK, EEIER
HRF T FaR iR L
MmFEE  ERRR Lo
FEH FRAL Vil
HRR HIRBAA
#5 RLEHIHT

(CESN

B 2. AT E R X R ()

TFREEFTERANELFHELE, THHNENEE. SRPENRARR, X
BEEMIRAERNMNEE. XK RERBALBERAIRAEIE.

XA BBRAE L AR S AWK E—MFVEE. FEE. HRR. #D miHf. F
B, BEH. AL, AARRAA. TN, SR, S, AW . ARFIABLIRE
@mmg%,u&@m SIERREE THERMIAAR.

fRAER—HEAREY

APERREXMES . BEAPRENES (o) IMESELRIEE, RNELALELE
NELEHE. THE. FEEESEF %S

BHE THENITTE (member 5 element) FIA . £FETUN A BRTEES
(finite set). FEPRITZ=ES (infinite set) F1ZSEE (empty set 5 null set),

E85nE

ME 3R, EE5TENARZRAERI: ETF (belongto) €, FEF (not belong to) ¢ .
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y
O

y does not belong to A
yeA

x belongs to A
xeA

S BTMARET

* 1L KRESTRXRNPIEFEL

EXRIA HXCRIA

x belongs to capital A. BT A,

x is a member/element of the set capital A. | x E&E& ATTE,

x is/lies in the set capital A. XEEEAZA,
The set capital A includes x. E5AEEX,

y does not belong to the set capital A. YABTESA,

y is not a member of the set capital A. YVAEREAEATE,

£85&5

WRESAFHE—ANTRLEIBEES BHHTTER, 4 AR BHFEE (subset), Lk
AcB. MBREAMEE, HIREE (superset).,

MEERHE AcBHMA=B, NFRAZ BETFEE (Aisaproper subset of B) , 121
AcB.,

HEAMBENES, HAMBEETAEETBMTERMARMNES, MASLEBHRZE
(intersection), it{E ANB,

AFIBRFEMTTREHAEMNES, M AT B HFFE (union), iLfEAUB.,

#*MEE (complement) —fR 54T % MEE (absolute complement), E Q 2—ANE4S, AR Q—
& BHOPHMEARAETANTEZANNES, UMFE AT QPHLEITHE.

A th B f9HEXJMEE (relative complement), RFFEE T AEBARET BHTRAMNES, Bl
A\B = A — B (set difference of A and B), b o] MiEE“B 7 A FE Y4BT HME (the relative complement
of B with respect to set A)",

R2EASEAXRFEFKIE

EIE AN EXFRIE

The set capital A is a subset of the set capital B.
AcB The set capital B is a superset of the set capital A.

The set capital A is contained in the set capital B.
AcB The set capital A is a subset of or equal to the set capital B.
A>B The set capital A contains the set capital B.
AoB The set capital A contains or is equal to the set capital B.
ANB Th_e interse_ction of the set capital A and the set capital B.

A intersection B
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The intersection of A and B
The union of the set capital A and the set capital B.

AUB Capital A union capital B.

The union of A and B.
A The complement of the set capital A.
A_B The relative complement of the set capital B in the set capital A.

The relative complement of set capital B with respect to set capital A.
Aﬂ(B UC) The intersection of capital A and the set capital B union capital C.
(AUB) The complement of the set capital A union capital B.
ANB The intersection of the complement of capital A and the complement of

capital B.

XEE

B Z AR R 0] XA ECE (Venn diagram) Rk, E4GHNERMEAEEILXRIR
Bl

ANB AUB A-B

AcB
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BT, mEshHR, B—HMET, [BERBEENES QR
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EXEEARNBETREATE

A={135) (2)
SEBABTREABE:

B={2,4,6} (3)
SR CABTREUNT 4

C={12,3} (4)

B 6T~ A AL Bl CENEEXREK,

B
309 |
0
E6 B8FTRA. B, C=MEAXR
ER ANBHZEHNZ, B,
ANB=Y (5)
AMBMHERAERQ, B,
AUB=0={1234,5,6} (6)
WRLEW, AT QRIBXIHENR B,
AR CHIZEBRITER:
ANC={1,3} (7)
AT CHFEERAITE, B,
AUC ={1,2,3,5} (8)

At CHYEXSHNE A :
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Ch ARARXIHNE A

RALX A Bk3_Ch4_01.py ERITE,

MU R RSN

E#] (arithmetic) EF 212 (known values), Tt (algebra) & FE1E (unknown values),

WIRIEIZE (variables), HAR, RYTEBHFHLEFE.

WRA—MAa. b, cHERXEL Ax. y. zFARRMNE. XFCEILEZ Y 400 FHIH

RRIEHAY.

SINKRHMERMHFTH, AHTERFREMRL. —RE. BHER, 2+1. 6+12,

100 + 150 FH I, ZBTIUHKRIBERL x + y X MAE .

WE7R, XANRERNHERE. B2, SIANFRrXNTE, XEREAFEKETIY

Spk2nr, EIRTUSH ar, BARR r ERAREN, ET KRG ZENEKFHER.

7. FREEMERY

ABRFE LHRENZZ 0 (polynomial), f4n:
ax"+a, X" raX+a,

Hd x A= (variable), n HBIATIREL (degree of a polynomial), ap. ap ... an HFRE]
(coefficient),
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R TS E A TR (subscript), 2R AFRARBH, K0, TELH, x. V. z5E
TEH, KRFINBLBEEENTARFS (R3]) RFETE, LI X X Xi. 5EF,

RN F B YRR 2B AR Y R U L BRIEEC (monomial),  EE40 anx”e BAREY— DR — R EL
AT, Ebgn 5 A ao.

—NEMRF, AEEEEHZHM, MEXNERNARE. thin, 3CHREZES, 2xy K
REA2(=1+1),

w(11) Frow, IR HE— M2 I IR AL .

RE—NTEHZMRABEIRE—TTSIATL (univariate polynomial), 2% F—NMHZMRZ:

FRZITSIN, (multivariate polynomials), #53h, BREANREMZMA BWRIE_TSIN
(bivariate polynomial), tb#d x+y+ 8 & x1 + X2 + 8,

R R BB NN EMAEERFHRNET, LLMFEH (constant equation), —X=L (linear
equation). —JXT\ (quadratic equation), =JXI\ (cubic equation), PI;%=Z{ (quartic equation) F1FIRTL
(quintic equation) &%, BN ZMARBMREET=3H,

% 3. BN S

RE TR i+

1 linear ax+b, a=0

2 quadratic ax’ +bx+c, a=0

3 cubic a® +bx* +cx+d, a=0

4 quartic ax* +bx® +cx* +dx+e, a=0

5 quintic ax® +bx* +ox® +dx® +ex+ f, a=0
KARKE

[EMTEEN XH=RR:
X +2x% —x-2 (12)
<x=1, KA (12), /BRMTE

¥ +2x1>°-1-2=0 (13)

R Bk3 Ch4 02.py F A Sympy REREREMN LR ITE ., HH sympy.abc 5IAFF
STEx My, SymPy BEENFMSzEE, ABPRSAZIEFHIREXEX. KR, KRR,
KRS, KRN, REEAEINRE, LN, Lo UER sympy . symbols () EXEELHNFTFSE

==Y
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B, TIMFIA. subs ()
cos(y):

5 (12) 9 x B HMITSERE. EERBERAR, thix=

(cos(y))3+2(cos(y))2—cos(y)—2 (14)

RELX - BK3 Chd 02.py ¥ x #iA cos (v) .

—

RALX{F Bk3 Ch4 03.py NMAT SymPy FLMEEREAEE ., sympy.simplify ()
BRECE] AT LR BT . sympy.expand () O AARBAREI. sympy. factor () REUTET Y
HRERH#TERD M. sympy.collect () REARXREHREEXI., BARBTE.

# 4 BEEE ARSI M ERE.

& 4. FRARYECRE

BFERIE TXRIE
X=y X minus 'y
—X-y-zZ minus X minus y minus z
X minus the quantity y minus z.
x=(y~2) o e

X minus open parenthesis y minus z close parenthesis.
x minus the quantity y plus z end of quantity minus t.

x—(y+2z)-t . Lo L
X minus open parenthesis minus y plus z close parenthesis minus t.
x times the quantity x minus y plus z.

X(x—y+2) ; . ) )
x times open parenthesis x minus y plus z close parenthesis.

(x+y)’ x plus y all squared
X to the third

3 x to the third power

X x raised to the power of three
x cubed

X5 4 4% — 2x2 x to the fifth plus four x to the third minus two x squared

The sum x plus y times the sum z plus t.

(x + y)(z +t) The product of t_he sum x plus y and the sumz plust. _
Open parenthesis x plus y close parenthesis times open parenthesis z

plus t close parenthesis.

2
[5] x overy all squared
y
X+2 . -
T The quantity of x plus z divided by y.
X+§ x plus the fraction z overy.
t[z +§] t times the sum z plus the fraction x overy.
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R %] (function) —i5 FR3E7R B % (Gottfried Wilhelm Leibniz) 2|\, T f(x) X4 & £i0 2 HERHL
(Leonhard Paul Euler) K87, BIESIN=ZARBMAFTS, hEeld e F/ICEANEMNEK, AF
EF R S RICEM, iRTESEN.

FICRHCNEHERRFRFES (1810 ~ 1882) &, K. R, 5% ZWMAFHF
RIEPXBFELEHEFEZZF.

—NEE X, X XHITE XFEMBRGEN f, IEERE(X). BENERY =) BET&E
. BEE XRIEEMNI (domain), Y #RA4{ELE (codomain), x FREBZEE (an argument of a function
‘Sz an independent variable), y #R{EEZEE (dependent variable),

RENIZEGEI, BB f:X > A=NXRBEER: EXE X EE Y FMRBERSAN f.

Input x Output f(x)
Function f(x)

Inputs Xy, Xz

Output f(xy, X,)

Function f(xy, X2)

8. —JLEREN. —ITREHIBREY

ERHHETEATANIRFANU LR, WEETTEE (multivariate function), ZLUH% B EH
XMTARFERRIESTEHETHEATE, bl f(x, X2, ..., Xo) BEE DINEE

AT TFEBARE X ERA (12), BATTEX—M&E (X):

f(x)=x*+2x*-x-2 (15)

Bk3 Ch4 04.py BHRE[NFEUARE, F4E x MEFREIE.

BHARREE RRXKE.

3 5. MR BEORIA

Herskik Y Fik
fx
f(x) fofx
The function f of x
f composed with g of x
f(g(x)) fof gofx
fog(x) f composed with g of x
fof gofx
f(XJra) f of the quantity x plus a
f (X, y) f of X,y
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x") f of x sub one, x sub two, dot dot dot, x sub n

f of x equals a sub n times x to the n, plus a sub n minus one times x to the
n minus one, plus dot dot dot, plus a sub one times x, plus a sub zero.

f (X) =a X" Jran_lxn’1 +eo+aX+a, f of x equals a sub n times x raised to the power of n, plus a sub n minus
one times x raised to the power of n minus one, plus dot dot dot, plus a
sub one times x, plus a sub zero.

f(x)=3x+5 f of x equals three times x plus five.
fF(X)=x>+2x+1 f of x equals x squared plus two times x plus one.
F(x)=x*—x+1 f of x equals x cubed minus x plus one.

ATH—TRITREER, BNRE—NEEMEFETAE—HIRE (coordinate system), 4%
RERE T —ERITHAE

wmiE=f: EFEYEESH

WiE=f, RBE=H, XFHIAEF-E=F (Pascal's triangle), E_IMRARHM—FE %,

"IN R

WT, x+D)"RAE, BBExAXBENSEEAY, ZIAENARUENLHENR:

(x+1)° = 1

(x+1) = X+1

(x+1)° = X +2x+1

(x+1)’ = x°+3x% +3x+1 (16)
(x+1)' = X' +4x° +6x% +4x+1

(x+1° = X°+5x* +10x* +10x* +5x+1

(x+1)° = x°+6x° +15x* +20x* +15x + 6x +1

9% (16) BNX RBUSFHENEMRT, HRETRUTIHE:
=ARRBEIMRYE, £ KTH K+ IDRES

=B —TEARIMIERECS 1,

BRERIMMUAREN, =AEARERRBRAL L AMNEG LR REZH,
B KITRBZMA 25

A A A A

Dy ) wE—EstEK=0,

BIE=fAh, BIIBEFRLE. RE BRFMRANEBHR
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k=6 1 6 15 20 15 6 1

B o =1

MaiE=REIH=R

EEdREr K128 300 F £ A, HIFEEBCHPNAET XMFHME, HEGAZTE RN
&, AEBPORAREE, XMNESIBREN AU (BHER) BEEER.

RENELERF REAE ILELIERNARLIAFHE TX—AE, HERIE 1L
[EENDEGIEDN TN

AT K52 1655 FEBCHER TN A RENE. B Mgt bEeRE
BEMRZE, XNBRRERAARERZI.

a\
R AR H 0 FENBHAE, REAIIAS (BERLT) —MBF 1A BHE%
A N A,
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10, TAMEFAMA (MTEL) PLHNHE=F

KEEHBE

KEEHEE (stem plot) TJ A E=BETREMARENNE. A1 FRRAN=4, 8, 12/,

TR R B IR AR

KEFERE 2 ONTRME. n AEEET HWHL?%E* WE 1L FTTR, n ATTEE,

MNIRHHHE DR RAE. NRBEARUREERER )N, RAEBEIEBBN.
%%nﬁk X—MREMBE, NEBHT. EEEBHROR, BMNEXRA—FKAEAE
LI A, X&&TESEREREL (Gaussian function),
)
W K855 12 THABHIT R
@n=4 (b)yn=28 (c)yn=12
6 ° L °
60 800
24 5 g
'S © 40 L2
£ 5 £ 400
8?2 S 20 ( [ O
0 | L] oo 1., 0 JI““I?”
4 3 2 1 0 8 6 4 2 0 12 8 4 0
Degree Degree Degree
11.n=4, 8. REBEHN, —HRARARMEK
R PDF X AE#ER, KAENAFTERFEBN L mFEN, LRAEUFEAFHBAERT LIRS A &,

WAV FEERF R FE, EABA, FIRAEEALL,
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@n=5 (b)yn=9 (c)n=13
10 . . 120 o o 1600 X
— 8 — =
36 5 80 5 1200
2 8 2
= = £ 800
84 S 40 S
2 © I I 400
¢ T T
0 | | f 0 b [ | ? . Qoo L | | L PN
5 4 3 2 1 0 8 7 5 4 2 0 13 11 9 76 4 2 0
Degree Degree Degree

E12.n=5 9, 1I3EHFHN, “HRRFETNRE

L]
L] L]

Coefficient

.........
—%

36 27 o 18 9
Degree

13.n=36f, ZMIBHEMARE

AKX Bk3_Chd_05.py %iflm 11 Mm 13 WE .

A

A7 Bk3_Ch4_05.py £fh £ Streamlit T RTFZIMXREM 2pp, BAKSHE
KA Streamlit Bk3 Ch4 05.py,

HESIE S "IV R AERENX

HEH

MNARETES, Bmm<n) MTREHE—AE, HHRENDARETRHEUE mDTRN—

/NMHE (combination),
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Ay srFmesit, ARRAEHEFRES,

NADAARETERFRE mATREFFEE M RMUMAEEH, FiEMC, !

n!

c:=C(n,m)=m

(17)

Hep, VZENHEARBE 2 ENBRIMIGE (factorial),

E14.A, B, CEATELHEHEM, ERE=1EE

BT, M@, WAL Bl CEATREREHBEN, RETREHER, TERFZ
BHEEHEFERER. ERE=14AE AB. AC, BC, XNMAGEH:

3! 6

Ci=——=o
(3221 2

-3 (18)

BEMHEANMEAN, MBI NMMAEREAE, SHERTSINT KM, XM T
EHHER . TR EHER P, SAERMEERE AR .

Bk3_Chd_06.py %A LR I EHMRAS XK.

ERWMT,

HAEMREGIE=fA

RAEEE x+y)" RIS
(x+y)" =Cx"y’ +Cox" 'y + C2X"2y? 4+ CI X2y 2 + Cl Xy + CIxXCY" (19)

Eith, #E=ASMAE 15X,

A PDF XA £ EME, KHEWA T ERF EBNLRFES, KABMAEUELAF HRAEARR SR A &,
WAV FEERF R FE, EABA, FIRAEEALL,

% B PDF Ut T #: https://github.com/Visualize-ML

A HEEMIBENINY L A B sk——4 2 DrGinger: https://space.bilibili.com/513194466

KA RMITIEH, AHE B4 jiang.visualize.ml@gmail.com




Page 17 | Chapter 4 f{#1 | Book 3 (¥ EZR) | BRESH: MBI R

Cy=1
cl=1 Cj=1
C;=1 ¢j=2 cCl=1
Ci=1 0}=3 Cf=3 Ci=1
ci=1 of®s4 offde off4 ci=1
ci=1 of®s ciBo cio ofds  ci-l

15. BAGHCREME=A

AEHFERE (19) PEMARL. (19 F—WMxFMy Rz An, MRE—BIyFRE
Ak XHEREA N -k, XTI CX" Y, ZTMAREC Y TAEn D x yERD, EE KA
AYo

Bx=y=108AN19), TULXNAEEN—IEZRE:

2"=C+C+CZ+---+C2+CM +C! (20)

geE 15 (IR, BHEABI—PASEAE:

Cck=Cr* (21)

£ 271 E

MNARETES, FREmMm<n) MTEHER—F], WA nDTERBRH mPATERA—
ANHFFY (permutation). HEFIH, TEREHFREER.

nARETESRIBE mANTTREFAE ARSI B EHS R, EicH R

(22)

R, ME.fR, MAL B CEATRERELEFHBAD, 4RE 6 M5 AB. BA,
AC. CA, BC. CB, &I,

YL (23)
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| | W N . T
(A (B €« = (B){C)

\\_,/ \\_,/ \\_,/ \\_,/ \\_,/ \\_,/

PV NN A A T, N
OO0 {BY{A) {CH{A) {CH(B)
L . A J oYy W WYy W WYy W

E16.A, B, CENTELHEHBAD, Z5RE 6 M7

Bk3 Chi_07.py A LR TIREHFINE.

ZERA:

(!;\!, ‘P,‘)
(!;\!, ‘C‘)
RETMRE
RETMRE
(‘C‘, |’1\|)
(‘C‘, ‘P,‘)

HEEFNHEZIEL

EEEX (17) 70 (22), RIHSIFAERRREN:

P"=C".m! (24)

JINXEBELER, EMnATERRE miiThae, Aa#ac) . AR EmAPTEE
5 —iE (b5, HSIECh ml, X4, CI A1 mIRAMER n NITREUE m B9HESIEL.

—

MA B, C=NTREHIIMNERN ABC, ACB. BAC, BCA, CAB, CBA, H#E3fF
Bk3_Ch4_08.py SERM ERITEIHTENEHFIER .

ZHRA:

IAI, IBI, cY)
IAI, ICI, "B')
IBI, IAI, )
'B', 'C', 'A')
'c', 'A', 'B')
'c', 'B', 'A")
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miF=fAREINESFRE

AN HRRIHE= A HREENE BHBFAE.

PEER-R2ERE

BBE=ABFENT, TNFRINTERE. XNEMRE HIREIRET-RERE (Pascal matrix):

1

11

12 1

133 1 (25)
146 4 1

1510 10 5 1

1615 20 15 6 1

=R

(25) EFERISE—FIE4 1, EITH AHBERE, F=FIH=FAAZEL (triangular number).
ME 7 s, MR—EHERXZEZHT, TRUER—NFBL=/AF, IMEERMB=H

Z58
o O 6&) c@% 6@%
1 3 6 10 15
& 17. = A
PUmEFEL

(25) E %I £ g PUEAE] (tetrahedral number 5 triangular pyramidal number),

BaEX, HEEHSERKEZERNEENE AT, =AEM 1 RNETEEIME
. LRHELE 7 ERERR, FEMN—EREER, BFHEMNERE,

SERARRELS
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RRE18XRBLKXTE, ¥HE=AS—HEFHEMN, TUSENTHFFI:
11 2 3 5 8 13, 21 34, 55 (26)

X(ERIERAREEEIF) (Fibonacci sequence),

1 6 % 20 % 6 1

& 18. #iE = N3 ARETI XA

HiEd: KRESRREDE

hig

J572 (equation) HEEHRMEMER, b x+5=8, FEXMINRMENEUMAESN
tR (root) =k fi# (solution),

—Ic—RJ5EE (linear equation in one variable) o] |) 5 pY:
ax+b=c (27)
Hrp, xAKREE, a. b, c AXH, Ha#0,
— 55— /R73%2 (linear equation in two variables), T [IM5
ax+by=c (28)

He, xMyhERMEE, a. b, c 4LH, a#0Hb#0,

A PDF XA £ EME, KHEWA T ERF EBNLRFES, KABMAEUELAF HRAEARR SR A &,
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Axifl e EARME, (28) hoJUER:
ax, +bx, =c¢ (29)

Kl

]

J5FE4H (system of equations) RN B MU LAITTE, —RESTRRADH AN LR

29 1500 FRIMBHY (AFHEEZ) FIEHN BREE R T UER_T—RITEA.
BREEDERX S SEERBDE, LE=+H% THEALTEE BEERZILE? "

RIANERGEH R WEETERXS REERE h) ME FAE—k. NEEH—#F B
NTEHE—H#F ARM, B—#HEFPRE, £ PRETF?

AxRKRL, yR&EE. B IBNENRATHER:

X+y=35 (30)
B 94 Rt an T sER:
2x+4y =94 (31)
B ANERNBEHEA:
X+y=35
{ (32)
2x+4y =94
REHRE,
x=23 33)
y=12

e, ETER 23R, 12R%,

S\
O KB AATE . RERICGEFATEI P 4k A 22 R F) B E,

—TT IR

—Ic )R J5%E (quadratic equation in one variable) TJ [ 5 % :

ax? +bx+c=0 (34)

Hrep, a. b, cHEXH, Ha=0,

(34) BYRIR AT INE AL
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—b++b?-4ac

o (35)

X2 =
(34) #B1=L (discriminant) £,

A=b?—4ac (36)

A>0, =T RABRARNLER, A=0, — T XHEARMIRLER, A<0, —xT
ZRITEARDIARANESIR, RNFESEIR.

EQUEW

XM numpy . roots () WHMIHTELZHMATENR. BEMTLZIMAFR:
ax"+a X" +-+ax+a, =0 (37)

B RBNSEMREMAEBIELNT A, B numpy. roots([ag, a, ..., an, an]) RERKIR.
b%h, sympy.solvers.solve () BRE T AR KIR,

EMF, BE=XEZWMAER:

—X*+0-x*+x+0=0 (38)

—

REBIC#E BK3_Cha_09.py R (38) =AMR.

% 6 P ATIIEAE R AT RIL .

7 6. JTIEARIEKIA

x(y+1)=5 x times the quantity of y plus one equals five.
(x+a)(x+b)=0 'ng’%.quantity of x plus a times the quantity of x plus b equals
2x+y=5 Two x plus y equals five.

2x2 +3x+4=0 Two x squared plus three x plus four equals zero.
2x3+3x2+4=0 Two x cubed plus three x squared plus four equals zero.

(X+ y)/2x =0 The quantity of x plus y over two x equals zero.

(x+ y)n =1 The quantity x plus y to the nth power equals one.
X"+x"t=5 x to the n, plus x to the n minus one equals five.

HEE, FIRNEEFUBAEARKR. ELZNE SRKAAFORMETNRREDLENSES. R
M, XHEHFMRASHHNEFMARERSN, KEWRANZE.
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ERCERWNHBFNEAREEZELMAX . IIBFRBRZARERAENE —RAKERZ
Z, MRPIEA. BE/N\TRAEANE. WRELASS. NREF. KBS,

R PATRBEEXMNNEGH L, —TTERMNBIHFTESR, bttt R migEEg.
MR R B—71TH, RTALMREHIEANBEIASER. BE. &% HHEUE. F
=, 70 BUARWALERK.

PIEKENMAZEREEET S LRNTIT, B2, MAOBHARAE—FiLBHEZE
T, MRAFRTTEREE. KNAHHES, RETBREZEZ. 2. FE. MAXM
R, AEERECAEF S, FRRE.
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