Deep Learning Study

ByungChan Lee
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Jupyter/iPython Notebooks

https://www.edwith.org/deeplearningail/lecture/34817/
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Basics of Neural
Network Programming

Quick tour of Jupyter/
RO ipython notebooks

Quick Tour of Jupyter/iPython Notebooks 2i==7

Jupyter &I 81| [WINDOWS]ZI|E{ .= EEA3|5}7|

=2 2FAA Jupyter notebook FEZ|EYULICH

Jupyter & 2| 812 [IMACIRIE =ESHEZ|517]|

MAC 2 A Jupyter notebook FE2|ZL|Ct
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https://www.edwith.org/deeplearningai1/lecture/34817/

Review

= Loss function W

. 1, .
L@y) =50 -y)*
> BASIEHIZ f%% [, local optimumOfl 231 A{ global optimum= & X| 2 4= QUL

— Cross entropy

L(@,y) = —[ylogy + (1 —y)log(1l — )] U

= Cost fucntion

Jw,b) = = X[y P log 9@ + (1 -y ) log(1 - y)]
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Logistic Regression : Cost function

Interpret y = P(y = 1|x)
ify =1, P(ylx) =9
ify =0, P(ylx) =1-y

Pylx) =971 =97
logP(ylx) =ylogy+ (1 —y)log(1—-9)=—L(V,y) maximum P = minimum L

P(labels in training set) = [[%, P(y®|x®)
logP = -1, L(3®,y®)

J(w,b) = %Z’i’illl(f/(i),y(i)) average of loss functions
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Vectorization

T L - L
z=w x+b L = w =

= for loop
foriin range(1000000):

c += wl[i]*x[i]

= \/ectorization
import numpy as np

¢ = np.dot(w.T, x)

. forloopS A A3f5tT HE{0l 318 Mo
SEo|E GAtEe ot B welr ]
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SIMD [ Instruction Pool )

)

Data Pool

= SIMD; Single instruction, multiple data
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Vectorization

In [12]: import numpy as np
import time

a = np.random. rand(1000000)
b = np. random. rand(1000000)

tic = time. time()
¢ =np.dot(a,b)
toc = time. time()

print(c)
print ("Vectorized Version @ " + str{1000=({toc—tic)) + "ms")

c =10
tic = time. timel)
for i in range(1000000) :
¢ 4+=ali]=h[i]
toc = time. timel)
print {c)
print("for-loop  Yersion @ " + str(1000=(toc—tic)) + "ms")

219965 . 8632635132
Vectorized Yersion
219965 . 86326351356 )
for-loop  Yersion @ B60.2320671081543ms = 1 minvs 11 hours

0.999927520751 95311 = 660 times faster

In [ ]:
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Vectorization

Numpy &=

exp
log
abs

maximum

* %k

/

Zeros
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e = np.exp(a)
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Vectorization

= Z=np.dot(w.T,X)+b
= A=0(z)

= dw =np.zeros((n, 1))
= dw += x[i]*dz][i]

= dw/=m

2020-04-28

nNXm

= [zl, 2o, ..

Logistic regression derivatives

J =

¥ i A = ’ aJ
= 1 to'm:
zW) = whx) £ p
a® a(z(®)
] 4 —I},'tl l()gy(l' + (1 —}""))l()g(l _},\’“‘,)]
dz\" = a”’(] —a®)

e
dw; += x, 'dz®

dw, += x.g')dz“’

db += dz\"

J/m, |[dw; = dw;/m, dw, = dw,/m,
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Vectorization

0, :‘Vl i ‘“vi o ib 2 - u\* *L}

m: ff‘P Ao\’ (u—\‘,X) _‘(\3
z = wix 4+ b A = <<5%3
ulll (T(Z“))
2= A-
/ t —I'ytu I()g(l“, +(l —)'“))I(’g(l _u“,)l A\ L\< .
=1'.'/,“' a(() _}.(l;‘ 3\\‘3 = _ X ()\2

{w 3 1(1)
dw, X, dz
i)

(o . &\0, '&,:; ne Qw(()q\
w, += x, 'dz\"

“

ib += dz\V

, 3 A : . . iz W= ddw
J J/m, dw, aw,/m, dw, aw, /m
db = db/m

b:= k%~¢(ﬂo

» BASHE B M| E for loop 10| 791 75
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Broadcasting

In [27]:

In [30]:

In [34]:

a =np.array([1, 2, 3]}

b =100
c = ath
print{c)
[101 102 103]
a=np.aray[[1, 2, 3],
[4, 5, 6]])
b =np.array([[100, 200, 300]])
o = ath
print(c)

[[101 202 303]
[104 205 306]]

a =np.array([[100, 200, 300],
[450, 520, 664]1])

b =np.array([[100, 200, 300]])

c =a/b

print (c)

1. 1, ]
2.6 2. 21333333] ]

= —
o

« ICERDWHEA TS =L
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Reshape

In [44]: a =np.array([[100, 200, 300],
[460, 520, 664]])
b =a.reshape(2, 3)
¢ = a.reshape(B)
d =a.reshape(3, 2]
print (b)
print (c)
print (d)

[[100 200 300]

[450 520 664]]
[100 200 300 450 520 664]
[[100 200]

(300 450]

(520 664]]

= XHRO| 22 HE [ reshapeE AHES
= reshape 2 TE 2= [Iff &=FA[ZH0
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Broadcasting

a =np.arrayi[[10],

In [B1]:

[20],

[30]1)

b =np.array([[1,

2, 311

o0

of

13
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Broadcasting

In [52]: a = np.random. rand(5)
print(a)
print{a.T)
b = np.random. rand(5)
c =np.dot{a.T,b)
print (c)

[0.94279148 0.63942625 0,73003016 0.12247464 0.6993223 ]
[0.94279148 0.63942625 0.73003016 0.12247464 0.6993223 ]
(0.9119557383994352

In [54]: a =np.random.rand(1,5)
print(a)
print{a.T)
b =np.random. rand(1,5)
¢ =np.dotfa. T,b)
print{c)

—

95640169 0.88210857 0,69889954 0.26178702 0.20102956] ]
.95640169]
88210857 ]
69589984 ]
]
]

—

2B1T8T02
20102956] ]

—

BATA4601 0,24909704 0.67584544 0,74139408 0.00835518]
TB20TTTY (0.22074723 0.62334588 0.68350272 0.00770615]
61964479 (0,18203009 0.49388063 0.54178094 0.00610663]
23210045 (0.06818304 0.18499294 0.20293497 0.00228699]
7623266 0.06235862 0.14205842 0,15583632 0.00175621]]
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Broadcasting

In [61]: a = np.random. rand(5)
print (a.shape)
b =np.random. rand(1,5)
print (b.shape)

a = a.reshape(1,5)
assert(b.shape = (1,5))
print (a. shape)

(5,)
(1, 5)
(1, 5)
" a3 =np.random.rand(5) : do not use
" 3 =np.random.rand(1,5) : a row vector
" 3 =np.random.rand(5,1) : a column vector

assert2f reshapeE M3 M2 =2 2-E0}at
= assert(a.shape == (1,5))

= a=a.reshape(l,5)
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Neural Network

= | ogistic regression

X1

X3 \

z=wlx+b > a=o0(z) 2> L(ay)
da, dz

= Neural network

[

[i]:i'thlayer
Si— Al2
y(= al? (i) :i'th training example

=Wy + b1 3al =0 (V) > 22 =wlall 4+ 2 > a2l > £(al?),y)
dalll, dz12! ..
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Neural Network

= 2 Layer Neural Network

4101 a1l

input layer hidden layer

OF

output layer

= Input layer= M| X| &=L}, (convention)

= hidden layer2| 2f2 & == 8IL}. training example= (x, y)E T

= 3:activation (al® = x)
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Neural Network

o . wi' T = faf T [e!
210 = Wil gli-1) 4 pli A= | 0r |||+ {0
a[l] — O'(Z[l]) n; X ni_q
= 2-Layer NN, given input x
Z[l] — W[l]x + b[l]
alll = g(z11)
Z[21 — w2lglil 4+ pl2] «<—— Vectorized

a2l = g (212
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Neural Network

= \ectorizing across Multiple examples

, W1[i] - X1 b{i]
a single example zZ=1_ will T X2+ | L
X3 2
multiple examples l
foriin range(m) | |
Vectorizing

Z[l](i) — W[l]x(i) + b[l] - X = X(l x(Z)

all1® = g(z[10) | nxm

72100 = w2110 4 pl2] | l l

a[2](i) = O'(Z[Z](i)) [l l](l) Z[i](z) - A[l] _ a[i](l) ) a[l](m)
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Neural Network

= 2-Layer NN, given input X

71 = wlhly 4 plil
Alll = a(Z[l])

7121 = wil2l4l1] 4 pl2]
Al?l = g(z12]
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Back up




