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 Sayisal Python tabanli islemler icin kullaniimakta

* Yuksek performansli bilgi islem ve veri analizi icin gerekli bir temel
paket

cok boyutlu diziler olusturmak icin ndarray

Dongli yazmak zorunda kalmadan tim veri dizilerinde hizli islemler icin standart matematik

islevleri
Dizi verilerini okumak/yazmak icin araclar

Lineer cebir araclari
vb.
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* Diyelim ki 10 kisilik bir sinifta tGc¢ sinav (2 ara sinav ve 1 final) notunuz

var.

e 0. 6grenci final sinavi notu nasil alinir?
[ —_
grades [179, 95, 601, . grades [0][2]
[95,60,61],  « 2. &grencinin notlari nasil alinir?
[99, 67, 84], ° grades [2]

[76, 76, 97], 1 ara sinavda tim ogrencilerin notlari nasil alinir?
[91, 84, 98], ik Gic 6grencinin (veya tim kiz dgrencilerin veya
[70, 69, 96, finalden kalanlarin) ara sinav notlari nasil alinir?
88, 65, 76], Her sinavdan ortalama not nasil alinir?

(67,73, 80], Her 6grenci icin (agirhikl) ortalama sinav notu nasil
[82, 89, 61], alinir?

[94, 67, 88]]
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e gArray = array(examGrades)

In [3]: gArray
Out[3]:

array([[79, 95, 60],
[95, 60, 61],

[99, 67, 84],

[67, 73, 80],
[82, 89, 61],
[94, 67, 88]])

In [5]: gArray[0,2]
Out[5]: 60

In [7]: gArray[2,:]
Out[7]: array([99, 67, 84])

In [8]: gArray[:, O]
Out[8]: array([79, 95, 99, 76, 91, 70, 88,
67, 82, 94])

In [9]: gArray|[:3, :2]
Out[9]:

array([[79, 95],

[95, 60],

[99, 67]])
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ndarray homojen verilerin depolanmasi
icin kullanthr
* yani, tum ogeler ayni ttirde olmalidir

Her dizinin bir sekli ve bir tipi olmalidir

Uygun dilimleme, indeksleme ve verimli
vektorlestirilmis hesaplamayi destekler

Donguler icin kacinin ve cok daha verimli

In [15]: type(gArray)
Out[15]: numpy.ndarray

In [16]: gArray.ndim
Out[16]: 2

In [17]: gArray.shape
Out[17]: (10, 3)

In [18]: gArray.dtype
Out[18]: dtype('int32')
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np.array

np.zeros

np.ones

np.eye

np.arrange

np.random

In [65]: np.array([[0,1,2],[2,3,4]]) In [69]: np.eye(3)

Out[65]:
array([[O, 1, 2],
[2, 3, 4]])

In [66]: np.zeros((2,3))
Out[66]:

array([[ 0., 0., 0.],
[0.,0.,0.]])

In [67]: np.ones((2,3))
Out[67]:

array([[ 1., 1., 1.],

[1., 1., 1.]])

Out[69]:

array([[ 1., 0., 0.],
[0.,1.,0.],

[0., 0., 1.]])

In [70]: np.arrange(0, 10, 2)
Out[70]: array([O, 2, 4, 6, 8])

In [295]: np.random.randint(0, 10, (3,3))
Out[295]:

array([[8, 7, 6],

[0, 8, 9],

[9, 0, 4]])
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* int§, intl6, int32, int64
* float16, float32, float64, float128

* bool ‘\

* object 64
bits

* String

 Unicode

* gArray.astype

In [34]: gArray.astype(float64)
Out[34]:

array([[ 79., 95., 60.],

[ 95., 60., 61.],

[82.,89., 61],
[94.,67., 88.]])

In [79]: num_string = array(['1.0', '2.05', '3'])

In [81]: num_string
Out[81]:

array(['1.0', '2.05', '3'],
dtype='<U4')

In [82]: num_string.astype(float)
Out[82]: array([ 1., 2.05, 3. ]) (7MiR
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In [87]: arr = array([[0,1,2],[3,4,5]1])

e Diziler ve skalerler arasinda
In [88]: arr * 2

 Esit boyutlu diziler arasinda:  out[ss]:

eleman bazinda islem array([[ 0, 2, 4],
[ 6,8, 10]])
In [94]: arr * arr

Out[94]: In [90]: arr ** 2
array([[ 0, 1, 4], Out[90]:
[9, 16, 25]]) array([[ O, 1, 4],

[9, 16, 25]])
In [95]: arr / (arr+1)

Out[95]: In [91]: 2 ** arr
array([[ 0., 0.5, 0.66666667], out[91]
[0.75, 0.8, 0.83333333])) array([[ 1, 2, 4],

[ 8, 16, 32]], dtype=int32) [ZMIR
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* Python listesine biraz benzer, ancak cok

daha esnhek

In [152]:
Out[152]:
arrav([[79,
[95,
[99,
[67,
[82,
[94,

95,
60,
67,

73,
89,
67,

gArray

601,
611,
841,

801,
611,

8811)

In [157]:
Out[157]:
76, 80,

61,

gArrayl[:, 2]
array([60, 61,
881)

84, 97,

98,

96,

In [153]: gArray[O]

Out[153]: array([79, 95,

601)

In [154]: gArray[1l:3]

Out[154]:

array([[95, 60, 611,
[99, 67, 84]1])

In [155]: gArray[0][2]

Out[155]: 60

In [156]: gArray[0,2]
Out[156]: 60
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In [152]: gArray

Out[152]:
array ([[79,
[95,
[99,
[67,
[82,
[94,

601,
611,
847,

801,
611,

8811)

In [160]: gArray[:2, [0, 211
Out[160]:
array([[79, 601,

[95, 6111)

In [175]: gArray[[O, 21, :1
Out[175]:
array([[79, 95, 601,

[99, 67, 8411)

In [177]: gArray[[O,

IndexError:

shape mismatch:

In [178]: gArray[[O,
Out[178]: array([79,

*\\\i\lix

In [200]: gArray[[0,2]1[:,[0,2]]

211 Out[200] :
Traceback (most recent call last):

array([[79, 601,
[99, 84]11])

In [272]: gArray[np.ix ([0, 21,
Out[272]:
array([[79, 601,

[99, 84]11])
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In [202]: gArray[0,:]1=100

In [203]: gArray

Oout[203]:

array ([[100,
[ 95,
[ 99,
[ 67/
[ 82,
[ 94,

100,
60,
67,

13,
89,
67,

1007,
611,
8417,

801,
611,
8811)

In [254]:

In [255]:
Out[255]:

In [258]:

In [260]:
Out[260]:

arr2 = gArray.copy()

arr2 is gArray
False

arr2[1,:]1=100

gArray[1l,:]
array([95, 60, 611])

Bir dizinin acikca bir kopyasini olusturmak icin .copy() kullanin.
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# kiz Ogrenciler icin kayit sec

In [262]: female

[ True, False,

True, True, False, True, False,
False, False, False]

In [263]: gArray[female, :]

Oout[263]:

array([[100, 100,
[ 99, 67,
[ 76, 76,
[ 70, 69,

1001,
841,
971,

9611)

# finalde # <= 70 olanlar icin
# kayit sec,
In [265]: gArray[gArray][:,
21<70, 1]
Out[265]:
array([[95, 60, 61171,

[82, 89, 6111)

# < 70 olan her sey 70 olarak
# degistirilir
In [267]: gArray[gArray < 70] = 70

In [268]: gArray

Oout[268]:

array([[100, 100, 1007,
[ 95, 70, 701,
[ 99, 70, 841,

[ 70, 73, 8017,
[ 82, 89, 701,
[ 94, 70, 8811)
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* Veri bilimcilerin kullandigi en popdler
kUtuphanelerden biri

* Verilerin yanlis hizalanmasini 6nlemek icin
etiketlenmis eksenler

 Veri[:, 2] agirhgi mi yoksa agirligi mi temsil ediyor2?
| [hein [ wegn [weignz Jage [ Genier BB ooy cedtsoe |
Amy 160 125 126 32 700

2 Alice 50000
¢ Bob 170 167 155 -1 1 r | Bob NA 670
Chris 168 143 150 28 1 Chris 60000 NA
David 190 182 NA 42 1 David -99999 750
Ella 175 133 138 23 2 Ella 70000 685
Frank 172 150 148 45 1 Tom 45000 660
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e 2008'de Wes McKinney tarafindan yaratildi, simdi Jeff Reback ve
digerleri tarafindan surdurulGyor.

* Ders kitaplarindan birinin yazari: Veri Analizi icin Python
* Gucla ve Uretken Python veri analizi ve Yonetim Kitaplig
* Panel Veri Sistemi

* Acik kaynakl bir Granddr.
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* R, MATLAB, SAS'a benzer veri analizi 6zellikleri saglamak icin Python
Kitaphgi

* Veri yapisiyla calismayi hizli, kolay ve anlamli hale getirmek icin zengin
veri yapilari ve islevler.

* NumPy Uzerine insa edilmistir
* Pandalar tarafindan saglanan temel bilesenler:

* Dizi
+ Veri gergeves e v e

@
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* Tek boyutlu dizi benzeri nesne

* |liskili dizinlerle birlikte (herhangi bir NumPy veri tiirinden) veri

dizisini icerir.

* (iIndeksler, dizeler veya tamsayllar veya diger veri tirleri olabilir.)
Varsayilan olarak, seri, N = size -1 olmak Uzere 0'dan N'ye indeksleme

Ser|es(14 7, 5

In [668]: obj.values
a I aca ktl . In [667]: obj Out[668]: array([ 4, 7, -5, 3], dtype=int64)
Out[667]:
04 In [669]: obj.index
17 Out[669]: Rangelndex(start=0, stop=4, step=1)
2-5
33
dtype: int64

<
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In [670]: obj2 = Series([4, 7, -5, 3], index=['d’, 'b’, 'a', 'c'])

In [671]: obj2
Out[671]:
d4

b7

a-5

c3

dtype: int64

In [672]: obj2.index
Out[672]: Index(['d", 'b', 'a’, 'c'], dtype="'object')

In [673]: obj2.values
Out[673]: array([ 4, 7, -5, 3], dtype=int64)

In [818]: obj2.a
Out[674]: -5 Out[818]: -5

In [674]: obj2['a']

In [675]: obj2['d']=10

In [677]: obj2[['d", 'c', 'a']]
Out[677]:

d10

c3

a-5

dtype: int64

In [692]: obj2[:2]
Out[692]:

d10

b7

dtype: int64
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* dizin degeri baglantisini koruyacak olan numpy dizi
islemleri de uygulanabilir

In [699]: obj2**2

In [694]: obj2[obj2>0]

Out[694]: Out[699]:
d 100
d10
b 49
b7
a25
c3
dtype: int64 ¢ . .
Ype: dtype: int64 In [702]: obj3 = Series({'a": 10, 'b": 5, 'c': 30})
In [703]: obj3
Out[703]:
alo
In [700]: 'b' in obj2 b5
Out[700]: True c30
dtype: int64
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Ohio False

Oregon False

In [704]: sdata = {'Texas': 10, 'Ohio": 20, 'Oregon': 15, 'Utah": lowa True
18} dtype: bool

In [705]: states = ['Texas', 'Ohio’, 'Oregon’, 'lowa'] In [709]: pd.notnull(obj4)

Out[709]:
i 1 ; Texas True
In [706]: obj4 = Series(sdata, index=states) Ohio True
In [707]: obj4 g;igir; Ilue
Out[707]:
Texas 10.0 dtype: bool
Ohio 20.0 . .
Oregon 15.0¢——— Eksik deger In [717]: obj4[obj4.notnull()]
lowa NaN Out[717]:
dtype: float64 Texas 10.0
Ohio 20.0
Oregon 15.0

dtype: float64
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In [707]: obj4
Out[707]:
Texas 10.0
Ohio 20.0
Oregon 15.0
lowa NaN
dtype: float64

In [714]: obj5
Out[714]:
Ohio 20
Oregon 15
Texas 10
Utah 18
dtype: int64

In [715]: obj5 + obj4

Out[715]:
lowa NaN
Ohio 40.0
Oregon 30.0
Texas 20.0
Utah NaN
dtype: float64
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In [720]: obj4.name = 'population

In [721]: obj4

Out[721]:

Texas 10.0

Ohio 20.0

Oregon 15.0

lowa NaN

Name: population, dtype: float64

e Bir dizinin dizini farkh bir dizine degistirilebilir.
* Dizin nesnesinin kendisi degismezdir.

In [1014]: obj4.index[2]="California’

TypeError: Index does not support mutable operations

In [1016]: obj4.index
Out[1016]: Index(['Florida', 'New York', 'Kentucky', 'Georgia'l,
dtype='object’)

In [722]: obj4.index.name = 'state

In [723]: obj4

Out[723]:

state

Texas 10.0

Ohio 20.0

Oregon 15.0

lowa NaN

Name: population, dtype: float64

In [725]: obj4.index = ['Florida’, 'New
York', 'Kentucky', 'Georgia']

In [726]: obj4

Out[726]:

Florida 10.0

New York 20.0

Kentucky 15.0

Georgia NaN

Name: population, dtype: float64
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DataFrame, bir elektronik tablo
veya veritabani tablosuna
benzeyen satir ve sttunlardan
olusan tablo seklinde bir veri
yapisidir.

Sutunlarin bir siparis koleksiyonu
olarak kabul edilebilir.

Her sttun farkli bir veri tlru
olabilir

Hem satir hem de situn
indekslerine sahip olur

In [727]: data = {'state": ['Ohio’, 'Ohio’, 'Ohio’,
'Nevada', 'Nevada'l,
.... 'year': [2000, 2001, 2002, 2001, 2002],
... 'pop": [1.5, 1.7, 3.6, 2.4, 2.9]}

In [728]: frame = DataFrame(data)

In [729]: frame
Out[729]:
pop state year <——— Yeniden siral
0 1.5 Ohio 2000
1 1.7 Ohio 2001
2 3.6 Ohio 2002
3 2.4 Nevada 2001
4 2.9 Nevada 2002

[ZMIR
KATIP CELEBI
UNIVERSITLS]

| @




In [727]: data = {'state': ['Ohio’, 'Ohio’, 'Ohio’, 'Nevada',
'Nevada'],

.... 'year': [2000, 2001, 2002, 2001, 2002],

... 'pop':[1.5,1.7, 3.6, 2.4, 2.9]}

In [730]: frame2 = DataFrame(data, columns=['year’, 'state’,
'pop’, 'debt'], index=['A", 'B', 'C', 'D', 'E'])

In [731]: frame2
Out[731]:

year state pop debt <
A 2000 Ohio 1.5 NaN
B 2001 Ohio 1.7 NaN
C 2002 Ohio 3.6 NaN
D 2001 Nevada 2.4 NaN
E 2002 Nevada 2.9 NaN

Same order

AN

Initialized with NaN

e SGtunlarin/sati
rlarin sirasi
belirtilebilir.

e Veride
olmayan
sutunlarda
NaN olacaktir.
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In [838]: pop = {'Nevada': {2001: 2.9, 2002: 2.9}, 'Ohio": {2002: 3.6, 2001: 1.7, 2000: 1.5}}

In [840]: frame3 = DataFrame(pop)

In [841]: frame3

Out[841]:
Nevada Ohio
2000 NaN 1.5
2001 2.9 1.7
2002 2.9 3.6 Transpose In [842]: frame3.T
Out[842]:
I 2000
2002
ic anahtarlarin birligi (sirali sirada) Nevada gagN
Ohio 1.5
3.6
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In [847]: frame3.index
Out[847]: Int64Index([2000, 2001, 2002], dtype='int64')

In [848]: frame3.columns
Out[848]: Index(['Nevada', 'Ohio'], dtype='object')

In [849]: frame3.values

Out[849]:

array([ [ nan, 1.5],
[2.9,1.7],
[2.9,3.6]])

In [850]: frame3.index.name = 'year’;

frame3.columns.name='state

In [851]: frame3
Out[851]:

state Nevada Ohio
year

2000 NaN 1.5
20012.91.7

2002 2.93.6
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* Seriler ve DataFrame, etiket tabanli dizinlerle veya Numpy Dizisine
benzer konum tabanli dizinler kullanilarak dilimlenebilir/erisilebilir

In [906]: S = Series(range(4), index=['zero’, 'one’, 'two', 'three'])

In [907]: S['two'] In [909]: S[2] In [911]: 5[:2]
Out[907]: 2 Out[909]: 2 Out[911]:
zero 0
In [908]: S[['zero', 'two']] In [910]: S[[0,2]] onel
Out[908]: Out[910]: dtype: int32
zero 0 zero 0
two 2 two 2 In [913]: S['zero':'two']
dtype: int32 dtype: int32 Out[913]:
zero 0
one 1 Dahil
two 2
dtype: int32

In [917]: S[S > 1]
Out[917]:

two 2

three 3

dtype: int32

In [995]: S[-2:]
Out[995]:
two 2

three 3
dtype: int32
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* DataFrame'deki bir situn, sozlik benzeri gosterimle veya nitelik
olarak bir Seri olarak alinabilir.

* Seri indeksi ve adi uygun sekilde tutulmali/ayarlanmali:

In [734]: frame['state’]
Out[734]:

0 Ohio

1 Ohio

2 Ohio

3 Nevada

4 Nevada

Name: state, dtype: object

In [805]: type(frame['state'])
Out[805]: pandas.core.series.Series

In [733]: frame.state
Out[733]:

0 Ohio

1 Ohio

2 Ohio

3 Nevada

4 Nevada

Name: state, dtype: object
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e dizinleri kullanmak icin loc ve konumlari kullanmak icin iloc

In [792]: frame2
Out[792]:

year state pop debt
A 2000 Ohio 1.5 NaN
B 2001 Ohio 1.7 NaN
C 2002 Ohio 3.6 NaN
D 2001 Nevada 2.4 NaN
E 2002 Nevada 2.9 NaN

In [801]: frame2.loc['A']
Out[801]:

year 2000

state Ohio

pop 1.5

debt NaN

Name: A, dtype: object

In [804]: type(frame2.loc['A'])
Out[804]: pandas.core.series.Series

In [819]: frame2.loc[['A’, 'B']]
Out[819]:
year state pop debt
A 2000 Ohio 1.5 NaN
B 2001 Ohio 1.7 NaN

In [820]: type(frame2.loc[['A’, 'B']])
Out[820]: pandas.core.frame.DataFrame
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In [829]: frame2['debt'] =0

In [830]: frame2
Out[830]:

year state pop debt
A 2000 Ohio1.50
B 2001 Ohio 1.7 0
C 2002 Ohio 3.6 0
D 2001 Nevada 2.4 0
E 2002 Nevada 2.90

In [831]: frame2['debt'] = range(5)

In [832]: frame2
Out[832]:

year state pop debt
A 2000 Ohio1.50
B 2001 Ohin 1.7 1
C 2002 Ohio 3.6 2
D 2001 Nevada 2.4 3
E 2002 Nevada 2.9 4

In [833]: val = Series([10, 10, 10],
index =['A",'C', 'D"])

In [834]: frame2['debt'] = val

In [835]: frame2
Out[835]:
year state pop debt
A 2000 Ohio 1.5 10.0
B 2001 Ohio 1.7 NaN
C 2002 Ohio 3.6 10.0
D 2001 Nevada 2.4 10.0
E 2002 Nevada 2.9 NaN
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In [836]: del frame2['debt']

In [837]: frame2

Out[837]:

m oo m@ >

year
2000
2001
2002
2001
2002

state
Ohio
Ohio
Ohio
Nevada
Nevada

pop
1.5
1.7
3.6
2.4
2.9
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