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0 (WI*xT + w2*x2 + b < 0)

T (W1*XT + w2*x2 + b > 0)
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eExf?ié*—’.“—EZ.ﬂBZQIﬂC’ 2= AlAQ|C}

h(1.0) =0.731, h(2.0)=0.880
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st o] S+
Sigmoid | Leaky ReLU ;
o(z) = ies max(0.1z, x)
0 . 10 - L 10
tanh Maxout
tanh(x) o max(wi x + by, wy = + by)

RelU ELU
max (0, z) {Z(em_l) iig /S

=2

https://towardsdatascience.com/complete-guide-of-activation-functions-34076e95d044 &=
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https://towardsdatascience.com/complete-guide-of-activation-functions-34076e95d044
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Y1 = wyg *xg + Wy * x5 + wgy ¥ x3 + by
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X W = Y

1X2 2X3 1X3
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X11 X12 X13
X21 X22 X23
X31 X32 X33
X41 X42 X43

X51 X52 X53
[n,3]

AeHny o 4

AeHmy siE of o

40 4n

E rkE

2 2

o

o

lo
o

1o
ue

m

X

X11W11TX12W21HX13W34
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X51W11TX52Wp1FHX53W31

[N,2]

X11W12FX12WotX13W3;
X21W12TX2aWooTX3W3)
X31Wi2t X3,WpptX33W3);
X41W12FX42Wo2TX43W3)

X51 W12t X5oWootX53W3)
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A22| LA (G4l

A = np.array([[1,2].[32.4]])
A.shape

(2, 2)

B = np.array([[5,8].[7.28]1])
B.shape

(2. 2)

np.dot{A,B)

array([[19, 22],
[42, 58]]1)
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Crzp& HHE Ak of| A

import numpy as np
A = np.array([1,2,3,4])
print(A)

[12 3 4]

>
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np.ndim(A) bk & 2|

1

A.shape HH & O
(4,)

07

02

A.shape[8]

4

import numpy as np

B = np.array([[1,2].,[3,4],[5,6]1])
print(B)

[[1 2]

[3 4]

[5 6]]

np.ndim(B) BHE 2| Xt& =+ &0l
2

B.shape Hi o & Al

(3, 2)
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» 2= (Hypothesis)} cost Function

m

1 . .
Cost= — > (H(xW) — y(l))z H(x) = Wx + b

m 3
i=;_]‘
H(x) = Wx +>§ 2 <£

Cost(W,b)= 2( (Wx(‘)) _ y(l))



1w | |
cost(W.b)= EZ(H(’C@) _ y(t))z
=1

Minimize cost(W,b)

p DHOF REIO| H|REH4E MSE(Mean Squared Error) 2 20t I,

> WetbE Solf costl| gf= =|azi5h= E1le|E o617



W20l IE cost 2 71617
H(x) = Wx -> H(x)=1*x
W27} 10,

(151 — 1)2+(1%2 — 2)2+(1%3 — 3)?

1 i )2 3

cost(W.,b)= EZ(H(X()) - y®) 3 .
=1

H(x) = Wx + b

1 | 2

Cost(W,b)= %z((W’“m) O
1=1

x| v

1
P 0 T 2 3
3

X

w NN =
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W2kof| IhE cost 2t 7517

H(x) = Wx + b

1 | |
cost(W,b)= EZ(H(X(O) — y®)*
=1

1 1
2 2
3 3

1 . .
Cost(W,b)= EE((WX(O) _ y(l))z
i=1

H(x) = Wx -> H(X)=0*x
W7 o2,
(0%1 = 1)2+(0*%2 — 2)2+(0*3 — 3)2

=4.67
3
3 @)
2 O
1 o)
0 1 p) 3
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W20l ItE cost 4f 7517

H(x) = Wx -> H(x)=2*x
W7t 2,

(2%1 = 1)2+(2%2 — 2)2+(2%3 — 3)2

3

H(x) = Wx + b
=4.67

1 | |
cost(W,b)= gz(H(x(l)) — y®)*
=1

9
7
1 1 g /
2 2 4/
3 3 3 @
/
2 o
1w | 2 .
Cost(W,b)= EE((W}C(O) — y(l)) 0 1234567
=1
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WO E cost 2k 45t/

H(x) = Wx + b

WZF 0L, cost(W)=4.67

WZF 120, cost(W)=0
W7t 22, cost(W)=4.67
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Loss function - binary crossentropy/log loss

b O| &= =5 2HA[Of AREEICE

(Gl) ol &0 12t 10| == ArE-EICY.

m
1 R .
Loss = - — 2 yi “logy; + (1 —y;) "log(1 — ;)
m i=1
yi -2 vk
Y EATA

m : BS2[ M=

30



» Binary Cross Entropy - 3412 O|26t0{ 12 £~ QICtH

Log loss ==+ XL, yitlog(p) + (1 — yi)"log(1 — py)



Cost Functionj| CHSl LOfE Y|

» Binary Cross Entropy

Actual Predicted
probabilities

ID6 1 0.94
D1 1 0.90
D7 1 0.78
D8 0 0.56
D2 0 0.51
D3 1 0.47
1z 1 0.32

ID5 0 0.10



Cost Functiond| CHslf &0} 7]
» Binary Cross Entropy

Predicted Corrected
probabilities Probabilities

0.94 0.94
ID1 1 0.90 0.90
D7 1 0.78 0.78
D8 0 0.56 0.44
D2 0 0.51 0.49
ID3 1 0.47 0.47
D4 1 0.32 0.32
ID5 0 0.10 0.90

* Corrected Probabilities= ActualO| 1€ = OCHZE 20| M=

* Corrected Probabilities= ActualO| 0¥ = (1- Predicted Probabilities)



Cost Functiond| CHslf &0} 7]
» Binary Cross Entropy

Predicted Corrected log1o
probabilities | Probabilities

0.94 0.94 -0.0268721464
D1 1 0.90 0.90 -0.0457574905
D7 1 0.78 0.78 -0.1079053973
D8 0 0.56 0.44 -0.3565473235
D2 0 0.51 0.49 -0.3098039199
ID3 1 0.47 0.47 -0.32790214206
D4 1 0.32 0.32 -0.49485002168
ID5 0 0.10 0.90 -0.0457574905

* Corrected Probabilities= ActualO| 1< = JCHZ 30| M=

* Corrected Probabilities= ActualO| 0¥ = (1- Predicted Probabilities)



Cost Functiond| CHslf &0} 7]
» Binary Cross Entropy

Predicted | Corrected log1o * ™| D E SHEQ| CHot 27 32 AH|AL
pro!oabilit Probabiliti
*HYE 2= 2E2 00 1 ALO[O]] UL,
ID6 1 0.94 0.94 -0.0268721464
ID1 1 0.90 0.90 -0.0457574905 *RERIgE a0 EHh
ID7 1 0.78 0.78 -0.1079053973
ID8 0 0.56 0.44 -0.3565473235 1 N
1D2 0 0.51 0.49 -0.3098039199 - N Z =1 ( log(pl) )
D3 1 0.47 0.47 -0.32790214206
L Al

ID4 L 0.32 0.32 -0.49485002168 Ogil Z':_M += 0l A AEED]

ID5 0 0.10 0.90 -0.0457574905



Loss function - categorical crossentropy

b O| &= =5 2HA[Of AREEICE

(of) oIZ S0 MNISTE| & Z M| ZF0[| AFEEICY.

m
Loss = - Zyi'logﬁ-
=1
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H| &&= 0| 83lA 0T w

1+ | |
Cost(W)= aZ“Wx(”) O
=1

$

m

1 : NN 2

Cost(W)= %Z((Wx(l)) — y®)
=1

* %2 1/mO[Lt 1/2m €2 2|0|S X| Lt

wl= GO0 E a0t?

39



> WO E|AX| | gejo

o 11—

> WOt E[AX|FHe| 2150
0L

wf= QO[O E e1?

IANNN




ol M 01“”71I wiiS HOEI0|E &7}?

aicost(W)

1 m
. N 2
ow 2 mz (Wx) = )
i=1

m
1 . . .
W =W - _z DY _ 4OV, ®
as— / 2(Wx\) — y\)x

L 1w« | o
W =W - aEZ(Wx(‘)) — yD)x®
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W:=W - a—Z(Wx(‘)) y(‘))x(‘)

Learning rate

22|= 2|2t 20| Gradient descent Y 12|50| $AI02 LIQ 1
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- Hypothesis Hx) = Wx + b
- Cost function Cost(W,b)= Z( (Wx(‘)) _ y(l))

- Gradient descent algorithm |
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