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y=f(x)=ax+b 1)

NEAFTERNSH—RIEK (a) F1y #HEEE (b).
D s TF—kmm, BE (2 RiEA O,

La=0h/, (1) HEZFHEE (constant function), L2k, ZHIZR (zero slope) XK & E &
%, BD7KIFEL (horizontal line).,

TEMFIZE (undefined slope) Xk — K IZE L (vertical line), IWINEBRERAE—&XEZL EEH
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_\
O K55 24 FH LA — R R (S y $HABIE) . B R (REy s H3E) BAE X &k
JAAEAL
—REEBRMFR: IEREE (positive slope) %ﬂﬁﬁﬂz’i (negative slope), &4 (a) Fi=—XEE
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R PDF X AE#ER, KAEWAFTERFEBN L mFEN, LRAEUFEAFHBAEARR B RS Y &,
WAV FE R F BRAFE, EABA, FIAEEAHEL.

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

KA EEMIRENINIY & A # B sk——4 Z DrGinger: https://space.bilibili.com/513194466

KMARMITIEH, AHE B4 jiang.visualize.ml@gmail.com




Page 6 | Chapter 11 fRZIR%L | Book 3 {FFEER) | EEEE: MNINEREREIMBZES

f(x)=x+1 f1(x) =x fH(x)=1
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REXTURAEK:
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—KEBBREEEE, RXTHATENE, FEMFTNEF IR LEEEHE LT K
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Bk3_Chll _0l.py &HEe. ®7, REBF—TRBAELE xBE—REFELHI.

numpy.linspace (start, end, num) o UBXEREZLS], %3 start Fl end Z |8
(Bff start M end B NimREE), HIIMTEANEA nun 4>, BEINERBIELE A

array,

Y CR— -
—RERE] (quadratic function) £ )R INTUEAE] (second order polynomial function = second

degree polynomial function), — ki £iE % 2% (parabola), o] |IXFFE_E (open upward) sFF
@ (open downward), IFFREHEITFEAEH (the axis of symmetry is parallel to the y-axis).

=Mzt

ZREHFBAT A =R
<« EA= (standard form), 0@ 10 (a);
<« IR (factored form), ZnE 10 (b);

<« szl (vertex form), #0[E 10 (c).

@ (b) (c) Axis of
symmetry

/
S NA S

|
Vertex, (h, k)

10. ZRBE M JLFGE T %
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TREFEARN T
f(x)=ax’+bx+c, a=0 (5)
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Hoh, aHRETIRIRZRE (quadratic coefficient), T& a R AT, b E—IRINFEEL (linear
coefficient); c NYEFZLIA (constant term), Y y #ELEE (y-intercept),

E 11 (8) IR KR EFF O E L, TS (vertex) fLF y &, XFRENA v 4h, ® 11 (b) BrR K&K
HAO@ T,

11 (a) RFHAD, TR BN N REEIVE (minimum), E11 () RREAM, T
NLE XS R R EERA(E (maximum),
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1.0 \ / 1.0
f(x) 0.0 \ / l f(x) 0.0 / \

-1.0 -1.0 / \

20 -2.0

11. REFF A 771 =R &%

K F Sz TR AR(E (maxima = local maxima 2 relative maxima). #/J\ME (minima =X local
minima 2, relative minima). & AE (maximum = global maximum =X absolute maximum). &/JME
(minimum =% global minimum =% absolute minimum) % %k % #% 4 .

2B, RMNAGELE-TEUIBE, LARA - PERH K.

W A B A0/ ME e A7 AR{EL (extrema = local extrema), & A 18 78 & /ME 4 #1528 (global

extrema), RERJKFHHTE, MRELEERRE. REZRFNRASR/DE, TRELEHR
HY A R B/ ME .
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13. ZREHKHE a Tfk
FAfRTL

R f(x) = 0 FAERMANLEARMIE, RRHTUSHRRR:
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f(x)=a(x-r)(x-r,), a=0 (6)

Hef, nfl A RAENR,

Uk

“REEAIAFEANEARN AR, BEFANT:
f(x)=a(x-h)’+k, a=0 )
Her, hF k73500 TUR AN L ARE .

14 () TR ARBERI XK, BAhNEERBAEKETEMVE. 814 0) AR
BGMKkXR, kKEPWRBESENEMNE.

@ (b)
LU S N
8 =i \ N
U it N0
RANARANY i1 1 8 (P W
W\ YA ‘: e 0 0 — Ei_é‘\ N ;
AN, rEXY
0+ = 2 2 4 4:'4::;31'2 2 4

B 14 ZREREHE h Ak T

BISCIRE], TREEM AT MUE2RBNEAERS/IME. 2SR EPEE
(monotonicity) g94>7Kil&, BNA5EE (turning point), M h A5, Z RFEERIRERX|E (intervals of

monotonicity) 43514 (—oo, h) F (h, +),

Bk3_Chll 02.py @ 13 FlE 14,
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SRS NSMABERE

ZInzUEREL (polynomial function) 824 F—X M R E T, EEERAOT:

K
y=f(x)=ax" +a,_ X"+ . .+a,x* +ax+a =) ax (8)
i=0

Hep, ®ReXIMAH A H 0, KARSRIUKE.

A 15 /LR ED AR RERRE. —RE DRI BER. JUXFER, EETLRESTRR
k2 15 s A9 E R 2 B SR IMAB R R BB I Ak

fx)=1 f(x) = x f(x) = x°

f(x) = x° f(x) = x* f(x) = x°

15. FEHREE] 7Rk B

=REFE] (cubic function, polynomial function of degree 3) FIFE T4 :

y=f(x)=ax’+a,x’ +ax+a, ©)
FERD=REEHHBF
y=f(x)=x"-x )
y=f(xX)=-x*+x
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BN KRBT NEME CH x R INGIEEEETAL, W0E 7R,

@

2.0

1.0

f(x) 0.0

(b)

2.0

| BRI MINEFRBRE RS S

f(x) 0.0

-1.0

f(x) =x3 —x

~—

f(x) = —x° + x

[~

1.0 2.0 —2.0

16. A= R &L

f(x) =x°

\

17. R BB IS B = R eR #

-1.0 0.0
X
fa(x) = —x
fo(x) = x

10 2.0

& _

HEHAL - REETUAE—TE&EEHE, SEEHEERAEESFR, EEFET/R. EH18%
HEEAAALY “FLE” RE, DATESAAMETRER,

ZHAEETUBERSFAUERENAT &, ZTABEXHANEFHEERZ L TR E

e
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18, MBI R Rl T

M19 (@), (b). (c) LER=AMedk, Mo ARAZKEER—TE T B ITHE Y6
AP, ZTAEANFARARAT URLE AL ERE, RAMKEETFHE; EE,
MNTZTAENE, BRERHME, AES - ETEHE (overfitting) 7 &, 4w 19 (d).

(a) Degree 2 (b) Degree 3

B 19. F# 5 Ao % T Tk $

FRALTAFNEEESRA NN ERREZ —. INeBE L EHRINALKE FoET
BR, EERRE. BEE, HEASUGBE P TTINFFAKEN, EELERRE. ARFILS
S (HERF) —MEITHBELTAENA,

Bk3 Chll 03.py ZHlIE4. B 11 FHE 16,
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=EY: BEABES

ERE (power function) 20 TRAIRE

f(x)=k-xP (11)

He, BT E x HEEL (base), p HFEEL (exponent 5 power), HiENE, BmE—MFE B CHE
FEHFR, b, xx=xX*BTRE, X=X EIRE, xox=x 2T,

2 REFANTBERE, BARXEIADRENEZTENETEE.

xLIANERTEREK

BEk BT R

%% % (constant function) F()=1=x" 1

1B &% (identity function) f(x)=x=x 4
7

77 &R %K (square function) f(X)=x L L

<775 &% (cubic function) () —x l
7

Kb £ (reciprocal function) F(x)= % —xt k
x#0 ﬁ
S EEBISE 7 2 #5 (reciprocal squared function) (%) _1 2
X / %
x=0
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SEFHREEL (square root function) ()= e x%
x>0

32 FIAR ER %S (cubic root function 1

- ( ) f(x)= Yx=x3

FHIREE

m 20 (a) A4l & #h 2k S0 F 75 1RERE] (square root function), IRz R ER 4!

1
= f(x)=Vx=x2 (12)
D sy XS HCE U X0, B R R BEESR I R R

numpy . sqrt (x) TINARTEFTR, BITMA x** (1/2) KitE.
20 () EELE T FRREF KRR, WPORBNEXFHER

M TREE

B 20 (b) FroR4l & #h £k 9 SZF5HRERES (cubic root function), X7 sRE oA

1

y="f(x)=3x=x (13)
numpy . cbrt (x) T INARITESI TR, Python H xx* (1/3) R I E REI TR,
m20 (b) WELER T L AR F B =R EE f(X) = X6, WEEAREE.
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@ (b)

Q ic-function
Cubic function //
@ ) /
y 2 \ y 0 V %
7/
7/
7/
7/
Square roo 7 /{
1 -1 _ L
—T1 Cubic roat function
7/
7/
.
0 -2
-2 -1 0 1 2 -2 -1 0 1 2
X X
20. FAARFISI IR R
FEtE

WE 21 (a) Frs, 5 p ABEE, FREVBRE, BERXTyHNR pE&EX, xEBE
AR, REE&REZIELS.

wE 2l (b) Fios, Hp ATEN, FREHIFRY, BERXTERINKR. pEEX, xEXE
EAR, REEEREREELHFHNTS.

s, ma MIRE AR USEX) =%, FFE &S (1 1),

BEARFIEM B ARL B T4 HE 21,

@ (b)
2 \ / 2
1 1
Y
f(x) O A f(x) O
— p=2 [ —_— p=1 ]
p:4 p:3
A —— p=6 1 p=5
— p=8 — p=7
7—p=10 —_— ng ]
P I T L |
2 -1 0 1 2 -2 -1 1 2

21l BERH p A A ABEAGTHEE, BGRE
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& 2. RESORRT

| BRI MINEFRBRE RS S

EXRIE

Xﬂ

xtothen

x to the n-th

x to the n-th power

the n-th power of b

X raised to the n-th power

x raised to the power of n

x raised by the exponent of n

a squared

the square of a

a raised to the second power
a to the second

a3

a cubed
the cube of a
a to the third

the fifth power of 2

2 raised to the fifth power
2 to the power of 5

2 to the fifth power

2 to the fifth

2 to the five

y equals 2 to the power of x

square root of two

cube root of two
cubic root of two

The square root of sixty four is eight.

The cube root of sixty four is four.

The sixth root of sixty four is two.

c-th root of a raised to the b power

R ELAIERER

FZEbf5IERES (inversely proportional function) A9—#& = :

y= (0=~

(14)

tEm 22 FiR, Ay =f)= UxABEE, |k|>1 B, WHSSHEm R R, k<1 M

[a) ST SR R T 1) 48

D is Robs) 3R TR LR RN,
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N

, —C
— | u
RN
. A
A\

-3 - 0 1 2 3

22. kK A EME AT = b 151 o BB 18 F(x) = kix
% 3. FAESGELL B #

HFRIE ES e
k . .

y= M x is inversely proportional to y

he k h is inversely proportional to the square of t
t2 h varies inversely with the square of t

@ 22 Fr s R EE B R 208 W &gk (asymptote), 7KIEEmEE (horizontal asymptote) y = 0 F
IZEimELE (vertical asymptote) x = 0.

FHBWIEL 2155 HARRAAXN — R EL, M R URXMEN— D ZBETS
T, HAEORIANEEEEATE. B2k, 4 x NEMRTEERIY, RHEEEAR
R ETSS (positive infinity); 1R, % x M\AEMEE BEWITLS, REEXLRELATS

(negative infinity),

HERY

K ELBI R B R 2 Ja o] S B & (5 S F B TREREL (rational function), f@4T=ia0 T :
f(x)= LN (15)
Xx—h

Hh x#h,
hZANEEINL%, a L T#HasKEHmIs%, tbanT6):
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fM:i%+1 (16)

He, x# 1, tNE23fr, y=124 (16) IR REEBIREHIK L, x=1 AREHTZ.

Horizontal asymptote
,,,,,,,,,,,,,,, 1,,,,;,,,,,,,,,,,,

-3 -2 -1 L 2 3

Vertical asymptote

& 23. R EL B R E M S AT 2

PR FEERN

I ESEREL (piecewise function) 2—XNELFRE, NEREFEZETE XNWARNBRESEEE
AR BAT T R 2L

Dz oS OR A OR S S

& 24 X7 Il ER R L

4 x<-2
f(x)=<-1 -2<x<3 a7
3 3<X
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T o
|
|
} \
2, 0 3
| I
- X

24. Y BREHL

& _

#R(E (interpolation) FFW 2 BRI E B HHE R, A EREARSKEFRELN T L. &
P43E(E (linear interpolation) 2 45 4 & B 8 7 — K B ¥ .

(x®,y®)

/

fa(X)

Interpolated

Bl 25 —REHH A AT EMEE

THEE R o B B, At ERHRE(E (piecewise interpolation), & P /M8 48 B9 2k 48 & 2 B
= B
f.(x)  x¥<x<x®
) ®)
f(x)= f,(x) x¥<x<x (18)

fa(x) X" <x<x

W 25 o, B A AL E i B R B A B BAUE A

AR R ERRIANEABEBTXNERLEHESBEK. A AKXEAELEEE. ¥
P, FA—kEHA AR, SEmma (xO,yO) Fn (x@, y@) 7 Lgs 4 B @ % f1(x).

hRmEofm s, RNREZZIAETFHEENALT XA wEIFT, EFETRERIEL
(ER) ZFRAAHEAR. MinEsfir, HENRERYBEEETRTH D aHE R
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m BT &M EZS, KRFAHLEEANFEME LHE T %,

BIHERE

#BIJ{EEREY (absolute value function) TTINEZ D EREF . EXNERHH—RIA:
f(x)=k|x—h[+a (19)
AN RELHGF
f(x)=k|x| (20)

X 1(x) = kx| BEL, x=0 4 f(x) B9RR, EBIRT REELE. B 26 A k L {E
R f(x) = KIx| BYFF AR/, K VEXHERR, EBXHEREIT H#E).

numpy.absolute () IWHEENE. HEARBITRERBLEEIE 26, FHiTit k ARE A BE
AR EE R =

B 26. k ML xHE R &K f(x) = KIX|

FERER, BNERBARTREXE B2 BN ERBITUSHELENEBFTNTTT
3. tbam (20) ST IS Ak

f(x) = k/x? 1)
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RERTNEILAERLNREREN, EE—NER
BAREEX IL/I\I'ﬂLﬁo

—REREAIRRMBEE, WA DR EBE G

BRSEE I KRBT O T AAN? DRREA ARRTFAERKESSR/IME? ZRH
BRI FREALE

R B XARE, EAREB—TEZIMRARE () =x* + 2 —x* + 5 152 T WL iR FAgiE T
B EMN&BRNRBEGRD 5IERF?

SEXRETCR. MR,
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