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Python Data Science Handbook by Jake VanderPlas

Fancy Indexing
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Array QPEo? indexing QRO 6IMOOYC 04|82 fancy indexing @ooop_au
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Fancy mdexmg agoaémo zao?é 33( % (o G@’)@[&j @@ooog Nk q mdexmg qpoooaoc@o)oa@n CDGCD’D en eaz
oelClenlep omj 2000 (smgle scalar)oo:no oog s indexing C\)OOJ&?II Fancy mdexmg

C o C
coooa@:raé] 0D000M QPP M§EQP: array oo> c(arrays of indices) indexing C\)ooa&au
o O coCc(>¢C C c(>¢C
0023 [4|CPOSC|§Ce6|0PC O c@ access c\)oscoa&)u array 39[_9 [r_g ooe array cwqp 30 C\J{Ic@smwmm
\L L c L L(‘ o ° < O ILO
2000DSCIODON QDY G(YICED & aagn (very quickly access and modify compllcated subsets of an array's
values.)

Exploring Fancy Indexing

Fancy indexing c\)osﬁ oo@aoooooeﬂo oa@ oos Qp: oo access cooeﬁ index oos Qp: oo array o@@c

oogeo @c @ogoagu (passing an array of indices to access multiple array elements at once.)

Bom@gg ﬂéz[geﬁ X o?coaé acrray n% randcgm o%%seips [;35 ooéeaoo(rgd]oaéu RandomState method oﬁ’)
random !’sd]oo&ips eelepl=IOHN @o%:@lw@n (methods for generating random numbers drawn from a variety of
probability distributions)

rand.randint(100, size=10) 20p5 900 cOrd$p5:000 random $Glod (00)9 o560V @ogooén

In [1]: import numpy as np
rand = np.random.RandomState(42)

X rand.randint(100, size=10)

;nt(x)

[51 92 14 71 60 20 82 86 74 74]

Om% o 63’300’8005 (DCT)CD G o (Y%C" | 32CO G @(TO)C" é CDO’ODLDG o (T%C Cfo)(To) access C\)(SLO)(YO)
- e GPJ ?" S c?GPJ ‘?"?u ‘?GPJ ? oL T

sp_.z oo 3q2 @c ewo@ooo oap_au
X[3] = Llesloai=tioel 08%3 , X[7] = wseessp?wo)%m X[2] = ooo%ooesepejs ()8%:

In [2]: [x[31., x[71, x[211
Out[2]: [71, 86, 14]
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oC C Cc o C Q
(D?ZO)@QQJC E) eoogeo CD (pass S1aV) \ (D:? CD S‘DC\) 00 index Eﬂ’_) OC) list U)@Q CDGLDU) array CY)(D@
P ¢} Lo L

oo O C
(L)oxm:@c COPYGOE|g2 ACCess CVOSC oa Si (pass a smgle list or array of |nd|ces to obtaln the same result)

ind = [3 7, 4] :D@ access C\%&)é e(?q)(index)qpm% G&ézﬂ list ooée? [glcof)oaén o3 ind 03 :D@

L L L L L
X array O? access C\?()OD@II

In [3]: ind = [3, 7, 4]
x[ind]

Out[3]: array([71, 86, 60])

Fancy indexing lmooo 5303l shape of the result ooe shape of the index arrays @ooop_’au shape of the array
being indexed: §C oaooaoce eqeou (the shape of the result reflects the shape of the index arrays rather than
the shape of the array belng indexed)

oooac?@ 308 @c ogtrc)cmoapj array el shape oa@ index array 390% @ogoaéu

In [4]: ind = np.array([[3., 7],
[4. 51D
x[ind]

Out[4]: array([[71, 86],
[60, 2011)

. . . C C . : (9] ° ocC C . . . .
multiple dimension 320000002 Fancy indexing o0 wo?:@[‘%,coagu (Fancy indexing also works in multiple
dimensions.)

In [5]: X = np.arange(12)
X

Out[5]: array([ O, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11D

np.arange(12) 2095 0 9 90 300 (Bs 0] AGL0CH60V:S @éwén 0 32050305 552 (9))cds
C C

-reshape((3, 4)) [?35 3 x 4 array @o)e:mc e@;&:wén

3o

In [6]: X = np.arange(12).reshape((3, 4))

X
Out[6]: array([[ O, 1, 2, 3],
L4, 5, 6, 71,
[ 8, 9, 10, 111D
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C Q . . C C C C C .
32000501 X array o standard indexing @Q)CD& row, col [§9 access o0 X[row, col] row index
(9] _ C C C C C C C o . o
QP:op row = np.array([0, 1, 2]) @g row array 0209 |06320C @lC\?OOD Il 602DQY index QP

col = np.array([2, 1, 3]) @6 colarray 0069 @ogezaoé @lcof)oaéu

L
Like with standard indexing, the first index refers to the row, and the second to the column:
In [7]: row = np.array(J0, 1, 2])

col np.array([2, 1, 3]
X[row, col]

out[7]: array([ 2, 5, 11])

20005 X[0, 2] [46(G:. 52005 X[1, 1] sE, 11onf X[2, 3] [g6a0p5H

. . C . O N\ C .. C C ’] . O O ¢ C .
fancy indexing eple index QP:0? O3 C:(pairing) V0PI broadcasting rules 0D COADFIV VN POED index

c c c Cc . . ) C
eﬂozeﬁ column vector 0o035C row vector 000302 60IC2a0R 393| two-dimensional index array 00036200l

o]
~

In [8]: X[row[:, np.newaxis], col]

out[8]: array([[ 2, 1, 3],
[ 6, 5, 71,
[10, 9, 111D

C C 9 C C C e O C C C . . . .
row value m@si)euczo)@g column vector 00|COM match C\?o@czoapj broadcasting of arithmetic operations
C (Y . . . .
@@oa@n Here, each row value is matched with each column vector, exactly as we saw in broadcasting of
arithmetic operations. For example:

In [9]: row[:, np.newaxis] * col

Out[9]: array([[0, O, O],
[2, 1, 3],
[4, 2, 61D

fancy indexing 085 return value oaé broadcasted shape of the indices mocéég[ggéoaéu shape of the array
being indexed 390935: @ogc&fseé eo?orgeon

It is always important to remember with fancy indexing that the return value reflects the broadcasted shape of
the indices, rather than the shape of the array being indexed.

Combined Indexing

. . (o] . . C N o C
fancy indexing 22 oo@o:e:no indexing scheme ({PS@? 020032200
operations)

~CO

C C C
329620000000l (more powerful
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In [10]: print(X)

[[0O 1 2 3]
[4 5 6 7]
[ 8 9 10 11]]

. . C . . . N o o C C C
fancy mdexmg §C simple indexing 02202000 6IDMAPC PUED|YC
C C (9] C C

D030 row &c coI index array @o)oa@n 2,2 2,0 §C 2,1 0292001

[e]

ooooa&?u [2, [2, 0, 111 a)p_.?

In [117: X[2, [2. 0, 111
Out[11]: array([10, 8, 9D

Fancy indexing o3 slicin m&@&&ém 5 or\)j 33:)5"@3503 Si
y g L g [ °Ts [3_.‘)" oq L’ l @

In [12]: X[1:, [2, O, 1]1

out[12]: array([[ 6, 4, 5],
[10, 8, 91D

Fancy indexing 00 masking &c C\)@ mg 33:)3 @l.gl. :Déu

In [13]: mask = np.array([1, 0, 1, 0], dtype=bool)
X[row[:, np.newaxis], mask]

Out[13]: array([[ 0, 2],
[ 4, 6],
[ 8, 101D

C C C . . (9]
Array m@aaaog ; lue Q33225 access C\)OCD 3azﬂ &c modify oa)@s*aé]etpzogc fancy indexing 2p)

va
03@’) 2o c?é @é (T;)ﬁ 390? l@CoG@l’J C L C\)(DOO C\}JC@ Q)éll
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