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import matplotlib.pyplot as plt

import numpy as np

ARMRE API &0
XERRAEEFENNAE, —MREL fig, ax = plt.subplotsQ) HEEZFMNAIBAFH L, FIR ax.plot(),
ax.imshow() %, SEFrE, IXEBER fig # ax T2 Artist, TERE/ LN REENFF:

fig. ax = plt.subplots()
ax.plot(x,y)

fig = plt.figureQ)
ax = fig.add_subplot(l,1,1)

ax.plot(x, y)



BLKIERA fig = plt.gcfQ Max = plt.gca(), HRM Pyplot 3O YIRS @) 3 5% O B R %
XA4E, BHL4 Pyplot MISHMRIBERBLELE XM ax = plt.gcaQ) , XEARRTRMAEA BN RNREE
SR, MREERED, BBAEM plt.gcfQ M plt.gcaQ HARMTAME ., BEFIRATRTES
ERRFE, BREIAHER TN —FEEXMER plt. subplots() 5k fig.add_subplot() FEERIFHIM
%o

Pyplot

XE2—%h matlab B ENE T

def f(t):
return np.exp(-t) * np.cos(Z2 * np.pi * t)

np.arange(0.0, 5.0, 0.1)
np.arange(0.0, 5.0, 0.02)

.figure(l)
.subplot(211)
.plot(tl, f(tl), "bo", t2, f(t2), "k")

.tick_params(axis="both", which="major", direction="1inout")

.subplot(212)
.plot(t2, np.cos(2 * np.pi * t2), "r--")

.tick_params(Caxis="both", which="major", direction="inout™)

.show()

NIFFERIEHRIR T RES HEXMABIEEE R, AALTEZRMREEREBINR, MIAFZEFEREL
FA RS, EUEXFXAE X EFRE” RS, XB” RS BB R B fREMKE (figure) FWRsKFE
(subplot) B, IEW{RFE Pyplot tutorial EEFAY, ?l[l%f"’ﬂ"]* REFRE ZHIE, XMNASEL HAERN
¥R, BA Pyplot BORE TIHFZREBKIRERF , BRTEAE )RS LIMXLEINEEERER, BE
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ERERRIVRE, FEEE matplotlib B—NBREM, HIBEIM fig A0 ax FZRFALHERL:

SEPR L, BRI =ANMAGREIRA” B8R NSk Artist (Tick 2 M#HER), RIVGEAEESBXEIBE. &
EXMEREN, ESENE R F2BEEIMEH:

fig, ax = plt.subplots()

fig = plt.figure()

ax = fig.add_subplot(l,1,1)

H—HEE fig M ax MWEMREINRIENINEREMAIER .

fig = plt.figureQ

ax = fig.add_subplot(1,1,1)

ax.tick_paramsCaxis="both", which="major", direction="inout™)
print('fig.axes:', fig.axes)

print('ax.figure:', ax.figure)

print('ax.xaxis:', ax.xaxis)

v

print('ax.yaxis:', ax.yaxis)

print('ax.xaxis.axes:', ax.xaxis.axes)

print('ax.yaxis.axes:', ax.yaxis.axes)

print('ax.xaxis.figure:"', ax.xaxis.figure)

print('ax.yaxis.figure:', ax.yaxis.figure)



print('fig.xaxis:"', fig.xaxis)

fig.axes: [<matplotlib.axes._subplots.AxesSubplot object at 0x1167b0630>]
ax.
ax.

ax.

ax

ax

figure: Figure(432 )

XOAX1S:
yaxis:

.Xaxis

.yaxis

.Xaxis

.yaxis

.axes: AxesSubplot(0.125,0.125;0.775

.figure: Figure(432
.figure: Figure(432

AttributeError

XAxis(54.000000,36.000000)
YAxis(54.000000,36.000000)
.axes: AxesSubplot(0.125,0.125;0.775

D

Fig. 1: Matplotlib B4R 4544
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<ipython-input-21-b9f2d5d9fe@9> in <module>()
9 print('ax.xaxis.figure:', ax.xaxis.figure)
10 print('ax.yaxis.figure:', ax.yaxis.figure)

> 11 print('fig.xaxis:"', fig.xaxis)

AttributeError: 'Figure' object has no attribute 'xaxis'

RIEXLEERIENT LUINEAT LS X T Figure. Axes #l Axis BREMBIFN :

Figure &M1& Axes, {B A% Axis.,

o Axes [EIBF4NiE Figure #0 Axis,

* Axis [ERF40i&E Axes # Figure,

 Figure ITLABRHMZ A Axes, EA fig.axes @— H Axes AR HIFIE.
o Axes HEEBF— Figure, EA ax.figure RFEFIEK.
ETEMRIIER, Axes HEER— XAxis F1—4 YAxis,

XAxis Fl YAxis REEBTF— Axes, EftE REEEF—1> Figure,

BEldh—11E& A Artist

BHi Usage Guide EF 8B MEREREMWHE, MR T —KZ R ZHr—iKE (Anatomy of a figure) “HJ
~RE, BFEERETRE, BT —KEMSHNEIRA M.

MREBRHENEXZEZFNSE X HA/NZENXEREL, BRS8N AGHE — 4 Artist IR, Artist 55
& 8% (container) FE T (primitive) MR R, FNFKE L—H S F K, matplotlib BREMHW=14A
{4 ——Figure. Axes ] Axis #ZEB=5, TUBTNER—ENBIF[NEHK I E T, FIH ax.plot SIER
Line2D. ax.scatter BJ#H PathCollection, B ax.annotate BIZEK) Text, BL L, EZIEXMZIEIRE
#=Z Line2D M Text, HEHRETHE NS Tick.

ARATSEFREMERTN 27 AREELMEZ Python 5I%K), FIANRISEHILE Axes IR ax T &F—
NEFHUK ax.lines, AR ax.plot L RERXNFIRERIM— Line2D MR, HE/FEE#IRMHEITHEX
RE.

X = np.linspace(@, 2 * np.pi, 100)

fig = plt.figure()
ax = fig.add_subplot(l, 1, 1)

ax.tick_paramsCaxis="both", which="major", direction="inout™)



Artist

print("ax.lines before plot:\n", ax.lines)

(linel, ) = ax.plot(x, np.sin(x), label="1st plot")

print("ax.lines after 1st plot:\n", ax.lines)

(line2, ) = ax.plot(x, np.sin(x + np.pi / 8), label="2nd plot")

print("ax.lines after 2nd plot:\n", ax.lines)

ax.legend()
print("linel:", linel)
print("line2:", 1ine2)

ax.lines before plot:
<Axes.ArtistlList of @ lines>
ax.lines after 1st plot:
<Axes.ArtistList of 1 lines>
ax.lines after 2nd plot:
<Axes.ArtistlList of 2 lines>
linel: Line2D(1st plot)
line2: Line2D(2nd plot)

4—— ax.plot

ax.imshow

<+——ax.annotation
<+——ax.legend

containers primitives
Fi?ure . Line2D
: AxesImage -
Axes : ; 5
|_ i PathCollection<«——ax.scatter
Axis i Annotation '
XAxis : Legend
YAX1is : Patch
: P Tick
Tick i
Fig. 2: Artist




107 —— 1st plot
2nd plot
05+
0.0+
-0.5T
_1 0 T 1 1 1 1 2 1 1 [l
0 1 2 3 4 5 6
BTRBA—TiXUMEE:
Figure B1% Hhik
fig.axes &8 Axes LIRYFIER (B3 Subplot)
fig.patch FA{E Figure H &I Rectangle 3£
fig.images &% FigureImages #MT (patch) 95K ——FATF 87~ raw pixel
fig.legends &% Figure Legend SLAIRYFIZER (X H)F Axes.legends)
fig.lines &8 Figure Line2D LAIRFIER (IRDFZF, ¥ Axes.lines)
fig.patches &% Figure #hTHIFIER (RDHE, W Axes.patches)
fig.texts &% Figure Text SLAIHIFIER

EXEBHEMRIR, MBERZPVNRRENTR, BEETEHIRET Figure B Artist FEIAMER Figure
45, © TLUE Transforms 34379 Axes BURRIAIR, NI X/MERME L AXHEE T .

fig.legend and ax.legend

@it fig.legend 753% T LURMEF (legend), M fig.legends #h 2 FAREXLEFIN” &EF . RIUAES
W IXBEHAR? ERNELET ax.legend B, “RANFEF ZHEERIBARRE, ax.legend AL NEF ax B9
Artist BIEIRZ (label), 1 fig.legend SWEE fig IE T FAH Axes BRIFRE . 270 F, H{RA ax. twinx
EER, PA4EA ax.legend ASBIZH B NMEZHES, XBEASRNBENNR, XA fig.legend
MIKLAZT .



X = np.linspace(@, 2 * np.pi, 100)

fig = plt.figure()

ax = fig.add_subplot(111)

ax.plot(x, np.sin(x), label="sin(x)")
ax.tick_paramsCaxis="both", which="major", direction="inout™)
axl = ax.twinx()

axl.plot(x, 2 * np.cos(x), c="C1", label="2*cos(x)")

axl.tick_paramsCaxis="both", which="major", direction="inout")

ax.legend()
ax1l.legend()

<matplotlib.legend.Legend at 0x127baaed0>

1or ——-8in(x) 2
05T -1
0.0t L0
05T L _1
S04 Z*COS().() . . . . . L5
0 i 2 3 4 6

BRANEGEHEENERKITE, E£F Axes WEHIEH (handle) FIRFHERK:

handler, label = ax.get_legend_handles_labels()

handlerl, labell = axl.get_legend_handles_labels()

ax.legendChandler + handlerl,
label + labell,




loc="upper center",

title="ax.legend")

0T ax.legend T2
[ — sin(x) |
0.5 1 + 1

2*cos(x)

0.0+ 40
-0.5+ 41
2*cos(x
_1'0 T [ 1 (I) [ 1 " [ 1 [ 1 [ 1 " [ 1 T _2
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EXANERTTLUBIT RASHEREAR fig. legend SRR, BIFIRIBEEIAER Figure 2445, 1ILE )
MELEEEARSAKFGE, RITLUIERE bbox_transform KEF XK Axes 245R:

fig.legend(
loc="upper right",
bbox_to_anchor=C1, 1),

bbox_transform=ax.transAxes,

title="f1ig.legend\nax.transAxes",

Axes

matplotlib.axes.Axes & matplotlib A ZRI#Zr .

XEIEH B Artist tutorial, RAIIEFE IEHS, FATE matplotlib RHEHETTIRMUNEE LI ERZ A Axes 77
STRLE.


https://matplotlib.org/stable/tutorials/intermediate/artists.html

10T ax.legend fig.legend T?
—— sin(x) ax.fransAxes
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Axes B haik
ax.artists &8 Artist SLAIM%)R
ax.patch FA1E Axes =Y Rectangle L4
ax.collections &% collection SLIRYFIER
ax.images &8 AxesImage SLAIRIFIER
ax.legends &% Legend ELAIKFIR
ax.lines 47 Line2D SL|H%5) %
ax.patches &% Patch SLAIFIZER
ax.texts 58 Text LHIFFIE
ax.xaxis matplotlib.axis.XAxis SE43]
ax.yaxis matplotlib.axis.YAxis SEffl

® A ax.plot # ax.scatter EHSWIRA” 8B % (helper methods) “, EAISEHEMN A Artist MAS
ERARN, HRiTHE —LRE,

WA E Artist =8
ax.annotate Annotate ax.texts
ax.bar Rectangle ax.patches

ax.errorbar Line2D & Rectangle ax.lines & ax.patches

ax.fill Polygon ax.patches
ax.hist Rectangle ax.patches
ax.imshow AxesImage ax.images

ax.legend Legend ax.legends
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RN R i Artist ET-]

ax.plot Line2D ax.lines
ax.scatter PathCollection ax.collections
ax.text Text ax.texts

TEXMIFESRT ax.plot fl ax.scatter 2345 Line2D ] PatchCollection I EHFRMEIFT M FIRE K

TFE:

X = np.linspace(@, 2 * np.pi, 100)

fig = plt.figureQ)

ax = fig.add_subplot(l, 1, 1)

print("ax.lines before plot:\n", ax.lines)

(linel, ) = ax.plot(x, np.sin(x), label="1st plot")
print("ax.lines after 1st plot:\n", ax.lines)

(line2, ) = ax.plot(x, np.sin(x + np.pi / 8), label="2nd plot")

print("ax.lines after 2nd plot:\n", ax.lines)

print("ax.collections before scatter:\n", ax.collections)

scat = ax.scatter(x, np.random.rand(len(x)),
label="scatter")

print("ax.collections after scatter:\n", ax.collections)

ax.legend()

print("linel:", linel)

print("line2:", 1line2)

print("scat:", scat)

ax.set_xlabel("x value™)

ax.set_ylabel("y value™)

ax.tick_params(axis="both", which="major", direction="1inout™")

ax.lines before plot:
<Axes.ArtistList of @ lines>
ax.lines after 1st plot:
<Axes.ArtistlList of 1 lines>
ax.lines after 2nd plot:

<Axes.ArtistlList of 2 lines>

11



ax.collections before scatter:

<Axes.ArtistlList of @ collections>

ax.collections after scatter:

<Axes.ArtistlList of 1 collections>

linel: Line2D(1st plot)

line2: Line2D(2nd plot)

scat: <matplotlib.collections.PathCollection object at @0x127b71130>
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