
Python Data Analysis Referen
e CardFabri
io Ferrari www.ferrari.pro.brA,B: 2D array x,y: 1D ve
tor M,N integersNumpy ArraysCreationzeros((M,N)) Returns array �lled zeros, M lines, N 
olumnsones((M,N)) Returns array �lled with ones, MxNempty((M,N)) Returns array not �lled (random values), MxNzeros_like(A) Return an array of zeros with shape and type of in-put.ones_like(A) Return an array of ones with shape and type of in-put.empty_like(A) Return an empty array with shape and type of input.random.random((M,N)) Returns array �lled with random numbers [0..1℄identity(3,float) Identity 3x3 array of �oatsarray([(1.5,2,3),(4,5,6)℄) spe
ify values, 2x3 array of �oatsmgrid[1:3,2:5℄ re
tangular mesh grid with x values [1,2℄ and y values[2,3,4℄fromfun
tion(f, (3,3)) Returns 3x3 array with fun
tion f(i,j) evaluatedfor all 
ombinations of indi
esarange(1., 10., 0.5) Array with range and step of valueslinspa
e(0,2,9) 9 numbers from 0 to 2MethodsA.sum() Sum array (may spe
ify axis)A.min() Minimum valueA.max() Maximum ValueA.mean() Average valueA.std() Standard DeviationA.var() Varian
eA.tra
e() Array tra
eA.size() Number of elementsA.shape() ShapeA.ptp() Peak-to-peak (maximum - minimum)A.ravel() 1-d version of AA.transpose(), A.T transpose indi
es of arrayA.resize(M,N) Repli
ate or trun
ate array to new shape in pla
eA.reshape(M,N) Returns array with new shapeA.
lip(Amin,Amax) Clip values of array a at values Amin, AmaxA.
ompress(
ondition, axis=None) Sele
ts elements from array A based on 
onditionA.
onjugate() Return an array with all 
omplex-valued elements
onjugated.A.
opy Return a 
opy of the array.A.
umprod(axis=0) Cumulative produ
t along spe
ied axis.A.
umsum(axis=0) Return the 
umulative sum of the elements along thegiven axis.A.diagonal(offset=0, axis1=0, axis2=1) Returns diagonal of 2D matrix with optional o�sets.A.fill(value) �lls in with a spe
i�ed value
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Numpy Arrays (
ont.)Operations Arithmeti
 operarions are elementwiseC = A-B Elementwise subtra
tion (Ci,j = Ai,j − Bi,j)A**2 Returns array with ea
h A element squareddot(A,B) Matrix produ
tmat(A) * mat(B) Matrix produ
tmatrixmultiply(A, B) Matrix produ
tinner(A, B) Inner produ
touter(A, B) Outer produ
tprodu
t(A, axis=0) Net produ
t of elements along spe
i�ed axis.
on
atenate(arrays, axis=0) Con
atenate arrays 
ontained in sequen
e of arraysvsta
k(A,B) Verti
ally sta
ks two arrayshsta
k(A,B) Horizontally sta
ks two arraysvsplit(A,2) Verti
ally splits A in 2hsplit(A,2) Horizontally Splits A in 2Indexingx[2℄ 3rd elements (zero based indexing)x[-2℄ Counting from the endx[2:5℄ subarray, [x[2℄, x[3℄, x[4℄℄x[:5℄ from the beginning to the 4th elementx[2:℄ from the 3rd to the endx[:℄ the whole arrayx[2:9:3℄ every 3 elements, [x[2℄, x[5℄, x[8℄℄x[numpy.where(x>7)℄ returns elements in x that satisfy 
riteriaindi
es(shape, type=None) Generate array with values 
orresponding to positionof sele
ted index of the arrayA[j℄[i℄ Indexing 
onvention (j row, i 
olumn)A[3℄[2℄ 3rd element in the 4th rowA[1℄ 2nd rowNumpy Arrays Caution: The 
umulative 
lass of operations that either sum or multiply elementsof an array (sum, produ
t, 
umsum, 
umprodu
t) use the input array type as the type to perform the
umulative sum or produ
t. If you are not using the largest type for the array (i.e., int64, Float64,et
.) you are asking for trouble. One is likely to run into integer over�ows or Floating point pre
isionproblems if you don't spe
if
ally ask for a higher pre
ision result, espe
ially for large array. One shouldget into the habit of spe
ifying the keyword argument dtype to a highest pre
ision type when using thesefun
tions, e.g. sum(arr, dtype=Float64) .
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Numpy Arrays (
ont.)Questionsall(A, axis=None ) are all elements of array nonzero? [alsomethod℄,identi
al to alltrue()all
lose(A, B, rtol=1.e-5, atol=1.e-8) True if all elements within spe
ied amount (betweentwo arrays)alltrue(A, axis=0) Are all elements nonzero along spe
ied axis true.any(A , axis=None) Are any elements of an array nonzero [also method℄,identi
al to sometrue()sometrue(A, axis=0) Are any elements along spe
i�ed axis truewhere(a) Find true lo
ations in array aOrderingargmax(A, axis=-1), argmin(a,axis=-1 ) Return array with min/max lo
ations for sele
tedaxisargsort(A, axis=-1) Returns indi
es of results of sort on an arraysear
hsorted(bin, A) Return indi
es of mapping values of an array a intoa monotoni
 array binsort(A, axis=-1) Sort array elements along sele
ted axis
hoose(sele
tor, population, 
lipmode=CLIP) Fills spe
ied array by sele
ting 
orresponding valuesfrom a set of arrays using integer sele
tion array (po-pulation is a tuple of arrays)File Opsfromfile(file, type, shape=None) Use binary data in �le to form new array of spe
i�edtype.fromstring(datastring, type, shape=None) Use binary data in datastring to form new array ofspe
i�ed shape and typeNumeri
 TypesA.astype(type) Copy of the array, 
ast to a spe
i�ed type.int8, uint8, int16, uint16, int32, uint32,int64, uint64, float32,float64, 
omplex64,
omplex128 Possible numeri
 types dtype=PyFitsimport pyfits load FITS modulepyfits.info('pix.fits') show info about �leimg = pyfits.getdata('pix.fits') read image data from �lehdr = pyfits.getheader('pix.fits') read header from �lehdr['date'℄ header keyword valuehdr['date'℄ = '4th of July' modify valuehdr.update('flatfile','flat17.fits') add new keyword '�at�le'pyfits.writeto('newfile.fits',data,hdr) 
reate new �ts �lepyfits.append('existingfile.fits',data, hdr) append to �lepyfits.update('existingfile.fits',data, hdr, ext=3) update �le
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Matplotlib/pylabPlot fun
tionsa
orr(x) plot auto
orrelation fun
tionbar(x,y) bar 
hartsbarh(x,y) horizontal bar 
hartsbroken_barh(x,y) a set of horizontal bars with gapsboxplot(x) box and whisker plots
ohere(x,y) plot of 
oheren
e
ontour(A) 
ontour plot
ontourf(A) �lled 
ontours
sd(x,y) plot of 
ross spe
tral densityerrorbar(x,y,yerr,xerr) errorbar plothist(x) histogram plotimshow(A) display image within axes boundaries (resamples image)loglog(x,y) log log plotmatshow(A) display a matrix in a new �gure preserving aspe
tp
olor(A) make a pseudo
olor plotp
olormesh(A) make a pseudo
olor plot using a quadrilateral meshpie(x) pie 
hartplot(x,y) basi
 x, y plotsplot_date(x,y) plot using x or y argument as date values and label axis a

ordinglypolar(x) polar plotpsd(x) power spe
tral density (FFT)quiver(x,y) ve
tor �eld plots
atter(x,y) s
atter plotsemilogx(x,y) log x, linear y, x y plotsemilogy(x,y) linear x, log y, x y plotspe
gram spe
trogram plot (FFT)stem(x,y) stem plot (similar to histogram)spy(A) plot sparsity pattern using markersx
orr(x,y) plot the auto
orrelation fun
tion of x and yExamplesfrom matplotlib.font_manager import fontManager, FontPropertiesfont= FontProperties(size='x-small')pylab.legend(lo
='lower left', prop=font)params = {'ba
kend': 'ps','axes.labelsize': 10,'text.fontsize': 10,'legend.fontsize': 10,'xti
k.labelsize': 8,'yti
k.labelsize': 8,'text.usetex': False,'figure.figsize': [3.4, 2.1℄}pylab.r
Params.update(params)Based on:
⋆ Using Python for Intera
tive Data Analysis by Perry Green�eld and Robert Jedrzejewski, Spa
e Te-les
ope S
ien
e Institute, May 10, 2007
⋆ Tentative NumPy Tutorial, www.s
ipy.org, Mar
h 01, 2009.
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Matplotlib/PylabDe
orationsannotate annotate something in �gurearrow add arrow to plotaxhline plot horizontal line a
ross axesaxvline plot verti
al line a
ross axesaxhspan plot horizontal bar a
ross axesaxvspan plot verti
al bar a
ross axes
label label 
ontour lines
lim adjust 
olor limits of 
urrent imagefill make �lled polygonsgrid set whether grids are visiblelegend add legend to 
urrent axesrgrids 
ustomize the radial grids and labels for polar plotstable add table to axestext add text to axesthetagrids for polar plotstitle add title to axesxlabel add x axes labelylabel add y axes labelxlim set/get x axes limitsylim set/get y axes limitsxti
ks set/get x ti
ksyti
ks set/get y ti
ksFigure fun
tions
olorbar add 
olorbar to 
urrent Figurefigimage display unresampled image in Figurefiglegend display legend for Figurefigtext add text to Figure
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Matplotlib/PylabObje
tsaxes 
reate axes obje
t on 
urrent �gurebox set axis frame state on or o�
la 
lear 
urrent axes
lf 
lear 
urrent �gure
lose 
lose a �gure windowdelaxes delete axes obje
t from the 
urrent �guredraw for
e a redraw of the 
urrent �gurefigure 
reate or 
hange a
tive �gureg
a get the 
urrent axes obje
tg
f get the 
urrent �gureg
i get the 
urrent imagegetp get a handle graphi
s propertyhold set the hold state (overdraw or 
lear?)ioff set intera
tive mode o�ion set intera
tive mode onisintera
tive test for intera
tive modeishold test for hold modeplotting list plotting 
ommandsr
 
ontrol the default parameterssavefig save the 
urrent �guresetp set a handle graphi
s propertyshow show the 
urrent �gures (for non-intera
tive mode)subplot 
reate an axes within a grid of axessubplot_tool laun
h the subplot 
on�guration toolColor Mapsautumn set the default 
olormap to autumnbone set the default 
olormap to bone
ool set the default 
olormap to 
ool
opper set the default 
olormap to 
opperflag set the default 
olormap to �aggray set the default 
olormap to grayhot set the default 
olormap to hothsv set the default 
olormap to hsvjet set the default 
olormap to jetpink set the default 
olormap to pinkprism set the default 
olormap to prismspring set the default 
olormap to springsummer set the default 
olormap to summerwinter set the default 
olormap to winterspe
tral set the default 
olormap to spe
tral
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