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Chiziqli model

𝑥𝑥 �𝑦𝑦Linear

Soat (x) Baho(y)

1 2

2 4

3 6

4 ?



Ikkilik bashorat (0 yoki 1) (binary prediction)

 N soat o’qiganda, imtihondan o’tish yoki yiqilish?

 GPA va GRE natijalarga ko’ra Oxford universitetiga, qabul qilinish yoki qilinmaslik?

 O’zbekiston Janubiy Koreyaga qarshi futbol o’ynaganda, yutish yoki yutqazishi?

 ……



Chi
Chiziqlidan  Ikkilikga (Yo’q/Ha---0/1)

𝑥𝑥 �𝑦𝑦Linear

Soat (x) Baho(y)

1 2

2 4

3 6

4 ?

𝑥𝑥 �𝑦𝑦Linear Sigmoid

Ha/Yo’q

0

0

1

?



Chi
Sigmoid funksiyasi

𝑥𝑥 �𝑦𝑦Linear

Soat (x) Baho(y)

1 2

2 4

3 6

4 ?

𝑥𝑥 �𝑦𝑦Linear Sigmoid

Ha/Yo’q

0

0

1

?

𝜎𝜎 𝑧𝑧 =
1

1 + 𝑒𝑒−𝑧𝑧

1: �𝑦𝑦 > 0.5
0: �𝑦𝑦 < 0.5



Chi
Sigmoid funksiyasi

𝑥𝑥 �𝑦𝑦Linear

Soat (x) Baho(y)

1 2

2 4

3 6

4 ?

𝑥𝑥 �𝑦𝑦Linear Sigmoid

Ha/Yo’q

0

0

1

?

𝜎𝜎 𝑧𝑧 =
1

1 + 𝑒𝑒−𝑧𝑧

�𝑦𝑦 = 𝑥𝑥 ∗ 𝑤𝑤 + 𝑏𝑏
𝜎𝜎 𝑧𝑧 =

1
1 + 𝑒𝑒−𝑧𝑧

�𝑦𝑦 = 𝜎𝜎 𝑥𝑥 ∗ 𝑤𝑤 + 𝑏𝑏



Chi
Cross entropy loss

𝑥𝑥 �𝑦𝑦Linear

Soat (x) Baho(y)

1 2

2 4

3 6

4 ?

𝑥𝑥 �𝑦𝑦Linear Sigmoid

Ha/Yo’q

0

0

1

?

𝜎𝜎 𝑧𝑧 =
1

1 + 𝑒𝑒−𝑧𝑧

�𝑦𝑦 = 𝑥𝑥 ∗ 𝑤𝑤 + 𝑏𝑏
𝜎𝜎 𝑧𝑧 =

1
1 + 𝑒𝑒−𝑧𝑧

�𝑦𝑦 = 𝜎𝜎 𝑥𝑥 ∗ 𝑤𝑤 + 𝑏𝑏

𝑙𝑙𝑜𝑜𝑜𝑜𝑜𝑜 =
1
𝑁𝑁
�
𝑛𝑛=1

𝑁𝑁

( �𝑦𝑦𝑛𝑛−y𝑛𝑛)2 𝑙𝑙𝑜𝑜𝑜𝑜𝑜𝑜 = −
1
𝑁𝑁
�
𝑛𝑛=1

𝑁𝑁

y𝑛𝑛𝑙𝑙𝑜𝑜𝑙𝑙 �𝑦𝑦𝑛𝑛 + 1 − y𝑛𝑛 log(1 − �𝑦𝑦𝑛𝑛)



Chi
(Binary) Cross entropy loss

y y_pred

1 0.2

1 0.8

0 0.1

0 0.9

loss

𝑙𝑙𝑜𝑜𝑜𝑜𝑜𝑜 = −
1
𝑁𝑁
�
𝑛𝑛=1

𝑁𝑁

y𝑛𝑛𝑙𝑙𝑜𝑜𝑙𝑙 �𝑦𝑦𝑛𝑛 + 1 − y𝑛𝑛 log(1 − �𝑦𝑦𝑛𝑛)



Mantiqiy regressiya (Logistic regression)

= −
1
𝑁𝑁
�
𝑛𝑛=1

𝑁𝑁

y𝑛𝑛𝑙𝑙𝑜𝑜𝑙𝑙 �𝑦𝑦𝑛𝑛 + 1 − y𝑛𝑛 log(1 − �𝑦𝑦𝑛𝑛)

𝑥𝑥 �𝑦𝑦Linear Sigmoid

𝜎𝜎 𝑧𝑧 =
1

1 + 𝑒𝑒−𝑧𝑧
�𝑦𝑦 = 𝜎𝜎 𝑥𝑥 ∗ 𝑤𝑤 + 𝑏𝑏



Documentation



To’liq kod

1

Class (OOP) yordamida modelni qurib olish

2 Loss va optimizer larni tanlash (PyTorch API dan)

3 O’rgatish (Training) sikli  forward, backward, step

𝑥𝑥 Linear Sigmoid �𝑦𝑦



To’liq kod



Vazifa 6-1:

𝑥𝑥 �𝑦𝑦Linear Sigmoid
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