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Python X X & Al

o &% Hrd

s RX#HEAHE G2 A
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® AT A
1t &




A% A -1 L

 Pythoni%& & A & /& # 3k 4+ &
e 4 K IFK
o o H At 1E F 44 3 B A, A0 A

* A E R AT &
o R
o £ AL AT AR A R




RAFEL-A A

o fo BEbiE k2 4064 Bab o 5 AL A
o 45| fo:

—sys, os, math, ...

- AAEL—BRARITL

enumpyH ¥ A &
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R4 L-F A

e EiE T At
'Iﬁﬁ%ﬁ)ﬂ’ ﬁ‘—ﬂ-‘%)ﬂ

* numpy, scipy, matplotlib, pandas, ...

« X AN F & ARE




AT A -+ AL ATIK AL

 pythoni Al /- 49 % 4%
e B HENME BRE B AL A
* astropy
o H b AT K
—Web: django, flask, ...

— Al: scikit-learn, tenserflow, ...
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R AT £
numpy




numpy-1&

s numpy =& — N E L A4
* Hmath R REl: R4EZKMEH

c ALFAARSZSTHE, MBZ], £
5 4,49 Bl

c TR I NIEY

— 1mport numpy das np

2018-12 Dr. Jie Zheng @ Xinglong, NAOC 9



numpy-4/| #Z £k 48

« AT & 4 2
— a = np.array([1,2,3,4,5])

« Hiz4 2
— b = np.zeros((10, 15), dtype=int)
— ¢ = np.ones(15, dtype=np.float32)

— d = np.empty_like(c)
c 8| HE 2 5 £
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numpy- 2 4L 4F 4

o T oL — e T 0L 5

e TART A4E A4 /A slice

« TF LI A AR £ R

e EFTHAARE, GRA—2 &/

o TAM A BREYE, WTUARFEY
« Ut IT £ 49 %1% 4 broadcast

¢ (£ &P R GIL & o X 3]
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numpy-2x 41z .

o« 312K 4a:
— a.shape, a.ndim, a.size, a.nbytes

— a.dtype, a.itemsize

— len(a)
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e fk

numpy-Zg 4L &

o — )k F 5 H A B AL A K

(F| A & @2 F 49 T HK,& H A 45 H)
« FiiAFo R iE H

—E KUY B AT ]

_E A hmEEE, fEHE, @izl
e Fp o 40 E K

_ B BE KA ENTE
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numpy-#x 4 # F & £

o X 2t 2~ math ¥ 49 2L 2 & 2 £ numpy ¥ A
o ST L4t 3t A7 & X A A

e ##[4a: np.sin

2 F: ZARKELLWE

* np.deg2rad np.rad2deg
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numpy-2& 4L 4% it & £k

o 4] &4t
e sum, min, max, mean, median, std

o 7.  argmax, argmin

. HE

* sort argsort
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numpy- 2 #

o 1] b Fo % 15 M 15 9]
N AP KB S MH T E

— np.where

« 7 R AR T A%

% 4 #4 48 49 where
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numpy- 3| A o Z_4]

e python ¥ — W4 & 3¢ X
o« (R B rtZ B X A4, H AT A
e a = np.array([1, 2, 3])
b =a
b[1] =
-ulmb%%L%@*4ﬂi
o & ZAT4% Al copy S 2k




numpy-1ia K 2k 4

c AT — /YA
o 4
— dt = [...] 7l#&EL
— a = np.emptyl((size), dtype=dt)
— b = np.genfromtxt(filename, dtype=dt)
« TLRAAITA R, BPEA, @WTUA
L AR L, KA Afits AT % &
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numpy-1ia K 2k 4

AR

FEAHIUH AR R A

AN Vi)
ATV
BAIZH
Rl e
RE. BBE
ISR

2018-12

— 4

A PUA—E
DL, Rl
APl Z—Aidss
ANET A

ANETPA

ANET A

BHERF
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numpy- [ AL 2L

* np.random
o R A% MEALZLAR £ 69 - FF 20 &

— rand

— randint

— randn
— shuffle
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" AT 2
SCIpy <~




scipy-1& &

Bt A

« EnpAiat b, YT HE

o« B4 (RE#IIN) Tnpty HAshE
« RARFR ., WS, A, LiTFF

* Import SCIpy.Xxx

cE B EINFH, AERRAZA




scipy--+ #.

* Basic functions

« Special functions (scipy.special)

 Integration (scipy.integrate)

« Optimization (scipy.optimize)

 Interpolation (scipy.interpolate)

» Fourier Transforms (scipy.fftpack)

 Signal Processing (scipy.signal)

 Linear Algebra (scipy.linalg)

* Sparse Eigenvalue Problems with ARPACK

« Compressed Sparse Graph Routines (scipy.sparse.csgraph)
* Spatial data structures and algorithms (scipy.spatial)
 Statistics (scipy.stats)

« Multidimensional image processing (scipy.ndimage)
 File 10 (scipy.io)
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matplotlib-4%& &

o %75 T matlib492D% A . £ &,
¢ @, 1%

— & A

—-#H &2 A

-A 7 B

V4




matplotlib-B £ 44

+ T A T AF A

— 1mport matplotlib.pyplot as plt
o« ] £ a94 B % X

— plt.plot(...)
o /& Alfigurefeaxis94 B 7

— fig = plt.figure()

— ax = fig.add_subplot(...)

— ax.plot(...)
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matplotlib- & &4 B
o ¢ 4, A

— ax.plot(x, y)
cho B AAHYyE AR, ALxXEKIAHAO~n-1
o« BIAA R LK
« 40 5
—jupyter¥, +#4e%% & T %matplotlib inline,
cHABITAERGL
— f£shell¥, & & A plt.showl)
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matplotlib- % &4 &

e plot & 2& T ¥4 38 i A 042 4]

¢ ax.plot(x, y, 'rx’)

s flér et B B, BfFAx

« FENREKA L2 4
—#1 &. rgbmcykw
—HAH - - - %F
— WM EAFIE X +,.0*s A <> FF
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matplotlib- & 47

» plot & %% 49 1abel £ 2k
— ax.plot(x, y, label=‘xxxxx’)

— ax.legendl)
o {# Y label4s &~ & £ o 47 &
e legend & 24k £ B % L Ao B 7]
c A fl 694z A A A1 47, AT LG
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matplotlib- B % 12 4

o T AR B AR, AATEHFE
— ax.set_xlim 47 %455 B
— ax.set_xlabel % 4% 547 4
— ax.set_xticks 4740248
— ax.set_xscale 4 A% 5445 34
— A EXT A ARy
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matplotlib- X F

e set_xlabel, set_title
o text: A5 XL F
e annotate: A% & LR, L PAL

— ax.annotate(‘$\\alpha$', xy=(2, 1), xytext=(3,
1.5), arrowprops=dict(facecolor='black’,
shrink=0.05), )

o X P U4E FLeTeXF 5
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matplotlib- A 7 B
BB A AT A B

 ax.hist(values, range=(low, high),
bins=n)

o —f& & £18 £rangefebins, T M BKIAA
254 49 AL B R AAH, 21047

o Al & 49 55039 T A
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matplotlib- £ T4z &

« X MEF AT 4B Y4z B

c B TR AALEA

s AL EkLH T EGHHEZTH
e ax.imshow

c FRERALTRER




matplotlib- % F B 4 &

* ax = fig.add_subplot
o T LS —AMfig F 4o % /~F B (subplot),
X A M £ 4% & (axes)
%Z FERTAAMHES], 4T LR

— add_subplot(331)

— add_subplot(3, 2, 2)

— add_subplot(111, position=...)
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matplotlib- B /& & /#

* fig.savefig
« ¥ #feps, pdf, pgf, png, ps, raw, rgba,
svg, svgzF#&
« Al IR B Y K & 18 7]
« — i B RG E £
— plt.close(fig)




matplotlib- M L % i&

* https://matplotlib.org/
* http://astroplotlib.stsci.edu/
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