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J=0;dw1=0;dw2=0;db=0;
fori=1tom

z(i) = wx(i)+b;

a(i) = sigmoid(z(i));

J+= -[y()log(a(i))+(1

dz(i)=a() -y

dwl += x1(i)dz(i);

-y() €log(1 -a(i));

dw2 += x2(i)dz(i);
db += dz(i);
Ji=m
dwl/=m
dw2/=m

db/=m
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import numpy asnp  # [ numpy

a = np.array([1,2,3,4]) # 'y a
print(a)

#[1234]

import time # q

a = np.random.rand(1000000)

b =np.ra ndom.rand(1000000) # round Le vy b
tic = time.time() # T
#

¢ = np.dot(a,b)
toc = time.time()

DOET Os26 AAOT OEUAA OAOOET-VEAL s O0@0LBMEZAZE 5 O A

4 ,

c=0

tic = time.time()

for i in range(1000000):
c += ali]*bl[i]

toc = time.time()

print(c)
DOET O0s52&1 0 111 bke 0DOOOS tsidze)drOd A
v A

H @ T . . &Y v A ) . B MPp

v . F2NJ ey sMpnn ~ _ v 0 n@
Ay @° T AR 7w on@ A

W Ne TF2NI w pa ’ A

W2 Y P F2NJ  ° Ty [ A

" s W T a 34 = Dt! "E iV 'H
gp A D 2dzLlR G SNI:y2(So221 /t}/t! Dt!
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In [1]: dimport numpy as np

a = np.array([1,2,3,4])
print(a)

[1234)

In [13]: dimport time

a
b

np.random.rand(1eeooee)
np.random.rand(1002000)

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

print("Vectorized version:" + str(1eee*(toc-tic)) +"ms"

import time

a
b

np.random.rand(10020e0)
np.random.rand(100000e9)

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

print(c)
print("Vectorized version:" + str(1000*(toc-tic)) +"ms"

C =
tic
for

time.time()
in range(1000000):
+= a[i]*b[i]
time.time()

norFr o

toc

printic|
print("For loop:" + str(leee*(toc-tic)) + "ms"

50



€l

30bS8dNI f bSGg2N]l at b YR 5SSLI [ SIaNYIAyAaAba
bSdzNJ £ { bBINBANI YYAY IO

250286.989866

Vectorized version:1.5027523040771484ms
250286.989866

For loop:474.29513931274414ms
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Neural network programming guideline

Whenever possible, avoid explicit for-loops.

A \
\ |
] [ L'\. \/

| - np . Ok
i kN | NP - deX
4: ; i
U = npeves (o, 0) |
O \ & ‘
< 2 7 & l
™ A ) l
u iz j: - 8 L 'J‘ \I‘K & |I
A s Wao 2, A n 0a 5
@e'H A b 6 QUL QUL W [QU A
T oQRA v 6 e WGl '
Ty LRGK2ydzylge 2 ° 'a P
Importnumpy as np 6 twooy oA [T |
R Obu ~ " d6bu FAn ¥ H
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Say you need to apply the exponential operation on every eleme

matrix/vector.
v ]_ Q\: : W ‘f \»«{;or% Nowpy OB
V= [ I,_‘> U\i‘ Q“ U\:f\P«Q—*(’K‘Q <"
(7 Le* | s R
\
hp le(U)
Nz_L__—:-E:\—- zeros((n,1)) np. W "\UB \)/\
S{for i in range(n): € | Np: Moo v, o)
2 nlil=math_exnl(vl B - /
v R [ 6 B e ' H @
T W A 1 n " H A o 1ot
v A S H @ v W aw aw A vy Q v
MH & A VA y W W 1 b
AL YT ¢ nA’ t H Q0u We v 6
EM QI EPA glew W T 0| A 1 a e
b Q0 Q0 o @ A ~ u1 [ Q0 Qu A 1 H W
oo @ A

53

2 ¥



W 30bSdzNI £ b SESHRIN] & MIWRY B0 6. laxoda
bSdzNF f bSiég2N] LINRANIYYAYy3AO
uus.l.o Vi L Us-l. A0 AULL VAL LY CAUVALY U
J=0, dwl = 0, dw2 = 0, db = 0
for i = %I to n:
z) = wTx® 4+p
a® = o(z9)
J+= —[y® 10g9® + (1 - yD)log(1 — )]
dz(l] - a(‘)(l _a(‘))
dw; += .rii)(:z“’
foi= 000
e e g e —m e+
J =0, L@.M: ol db = 0 = np 2eras ((n-x, \\)
~for i =1 to n:
z® = wTx® 4 p
a(” - (](2(‘))
J += =[y® log$® + (1 - y©)log(1 — $D)]
LL A v gz = a(il(] _a(i))
A y - # :
WSy Yz @) et g OO
2 o s .‘t’;“)?}zﬂ)
¢ ;
db += dz(®
J = 3/m, [Gwi——dwrtm—duy = dw,/m| db = db/m
@ va W . TEWw arn PR I
A Ay He - 1 W eow 5
A Tb a Kv T2NJ" w3  yQ%Fqq ° @ Al w W
® T N e A
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- z(l) —‘W x(l) + b !) ( Z(z) — x(z) + b \ 2(3) =W x(3) + b
AP = (@D | 2 f ‘ i rf3)
1@ —-a(z ) | Luﬂ?ﬂ g(z()) ) (Efz a(z®)
l L- | ) y )
| ' i A s
L \ [ ¢
ST ) NS 5 T :
S| \u il - aTey)
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oA [ W@ O o 88d A'E Qo
[ Q& Qa [ QoW 7 Qf  ® W
[ Hu Q 0A b3T =» ( W @ AA3IYRAR
T A vyarayEAIR ~ Q obui f F Q 06A=r
b3 T | A
WA T [" b F2N # 4 e W
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Z =np.dot(w.T,X) + b

C] ' 6 (I) d') ﬂlb ” (I) ) ”
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wix® +p
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] 4 "I,VH loga'"’ + (1 — y') log(1 a‘''’)
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HPMp tTROIKZY. NBI ROFAGAY3a Ay teldKz

Wab O MAnaBO T Ne \ 4y o ni”y

b L Wy
s [ Rw e - A
Calories from Carbs, Proteins, Fats in 100g of different foods:

Apples  Beef Eggs Potatoes
Carb [56.0 0.0 44 68.0

Protein | 1.2 104.0 52.0 8.0
Fat [ 1.8 135.0 99.0 0.9

H b Tb T NeT Ne A
T N Ne A Y I I
NoV pcbMPHBMPY pdcwppd I'F dond:
Y ¥ T Ne @ oL tb A
Gi 1T - s A QL - T mni3 1
Ne ~ Nez b [ Ne \ Y - Ne A
H” ba TFT2NJ W@
X e n ol & w o T N " a teldkKzy
y dzY LJ& A a H 9 W9 WL -
Ko 9 Nez T Ne Ne A

2dzLR GSNITY ZUi IR 21 aKATUBLOY UGB NAA

In [6]: | import numpy as np
A = np. array([[56.0, 0.0, 4. 4, 68. 0]
[1.2,104. 0, 52. 0, 8. 0],
[1.8,135.0,99.0,0.9]])
print (A
[[ 56. 0. 4.4 68. ]
[ 1.2 104 52. 8. ]
1:8 135 99. 0.9]]
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v a V9 ! Ty [ % 6mn m30 A
15 7 | cal = A. sum(axis=0)
print (cal)
59. 239. 155.4 76.9]
i Tsum a axis=0 ! “H W A
Y Ne ~ D o0 T O YWaep T T [We o
T Y @ 1 Ne A
In [8]: percentage = 100%A/cal. reshape(l, 4)
print (percentage
[ 94.91525424 0. 2.83140283 88. 42652796
[ 2.03389831 43.51464435 33.46203346 10.40312094]
[ 3.05084746 56.48535565 63.70656371 1.17035111]]
v P Wi Asum(@axis=0) T a axisAlFIEA&
@ Y ydzY O’ n “ 3 1w ~ 3 A
ra Alcal.reshape(l,4) D 3 3 Y dzY e LA a o0 1
O Y p 1 woha it T b P woeshaped 0
p T aYaxst p TVAP 1 Q0 b R~
W G [ ! A b reshape Wea
b~ Op” qe YA
HWae o 1 H p T A | W
o A
oo | 10
oo | 160 _ 10
i loo | 10
oD | 1n
ydzYlDé We Tt p | LW e Av ‘ Y uw
@ T p | v H A H v A ) @ A L 6
! “va A
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Lm/f\\) ) (l,u\\ > (m,n) U,})
Waea ¢ © We p o v i a ¢ p ¢
v A v b i p & L ow oa ¢ - H
H v [ A @i ro ~ G Wiy MANKL Y HAN
31 ¥ 0 AN | w T N No L7 b
b Ly " A
! Wavo
1 2 3 " [lﬂﬂakoﬂ wa = 101 102 103|«
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G We & ¢ wirWae a p A ERURATING|
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Lo 4+ I

General Principle

(m,n) = (Ln) > Gn)
Mk 2 X

_’———L 7~ (ﬂ,\} Ad (f"\/nj
(‘M () % ®

) Llo( 1
L ] - \od z \\;E(_J
O 3] < \20 = (

Y\(,Sk\u&o /Oc‘(uﬂ ;K b_'?l: E/\
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& ydzyLke L

Ha TTWw WNM:oow 1
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Ty - W M v axis=0 = W
axis=1~ 4'Y u 0 & H A 'H $ A
© callGflokhOiw@Se bsxfun A
W ] broadcasting ~ " Yy I7L
np.arange(3) +5
o |1 ]2 - 5 ‘ = 518 | 7
np.ones((3, 3)) + np.arange(3)
o 0o |1 ]2 1. 1g |3
s |2 |3 + i = 1 |2 ]3
[ PR 3BE
np.arange(3).reshape((3. 1)) + np.arange(3)
R T p :
0 i o 1.3 12 o |1 |2
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in [1]:

In [2]:

In [3]):

In [4]:

In [5]:

import numpy as np

a3 = np.random.randn(5)

print(a)

[ ©.50290632 -9.29691149 ©.95429604 -0.82126861 -1.46269164)

print(a.shape)
(5,)

print(a.T)
[ ©.50290632 -0.29691149 ©.95429604 -0.82126861 -1.46269164)

print(np.dot(a,a.T))
4.06579109321

Y A Q b & K LJ8Bh ¢h W a
A T~ S ww up” Y G p ML TA QF
®» W w o Ol We @ TF W
A W @ #" T F® H
ToH e W Ty M pl W £ A

In [4]: print(a.T)

—» [ ©.50290632 -0.29691149 ©.95429604 -0.8:

In [5]: print(np.dot(a,a.T))

4.06570109321

In [6]: a = np.random.randn(5,1)

print(a)

[[-0.0967311 ]
[-2.38617377]
[-0.3243588 ]
[-0.96216349]
[ ©.54410384]]

In [7]: print(a.T)

~+[[-0.0967311 -2.38617377 -0.3243588 -0.¢
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8]: printi np.dot(a,a.T)
[[ ©.00935691 ©0.23081721 ©.03137558 ¢
[ ©.23081721 5.69382526 ©.77397645 :
[ ©.83137558 ©.77397645 ©.10520863 ¢
[ ©.09307113 2.29588%28 0.31208619 ¢
F.A Arassa9s 1 i Talele Be Vol ) A 12A0AO0T r
ot [ ~P W A T 9 e @
ER OECE @EQE VW e @O QEE @ N Quh” W @
K A b O W - 3 Ve A b'E
! w - 3 W b H Ay Y 3
" ab a W A
Fytnon/numpy vectors
a = np.random.randn(5) |
(k S‘h/_’r‘}Q.. - {kg/ > & \,
\ \ ' |
[ A - We "R wwa ! Y We vip
R e * Hea w'ooow A vy Y
GH'@NQ 6 uip A "E @ P i Vel A 3 wu. H
Ve ! R” A W uip’ cd'@nQ | phv -
"E W AYyY #n W @ MU @ @@2f dzYy 2 &8 QB 0N S Ol 2 NJ
P by W A
= np.random.randn(5,1) = o Shepe - € -1 /:’:M y
a = random.randn(l,5) —> a «L-u‘oe = \\, ¢ “im v
Qn W B A H b n W @ RAYSYaArAz2yY
W W@ > ¢ AASNIA2YVWRBGFESBSYld ' 1 Wae vulp
v Wal A’ 2 3t ’ “f 13w TGcun
| tH A vYb & A H b ~ 2 A ab Y W
" a3 i O 1 XHNQ  Wae vip We ph
Y 6 "El A
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HOMT WdzLIRR 1 SNk At @ "K2YVv dzRr@{S 0 & 2 §zBJ

WdzLJE G SNk At @ TK2y b23GSo6221a

[~ & A We b3Ar H|E A
Wi/ 2dZNBESWt @G K2y b2iRSo6221 a
coursera
Logistic Regression with a Neural Network mindset - Student 06-16 Last Crecpont 06242017 (aosaved e
B+ 208 ¢ ¢ N B C waw * @  CefTootw HHEEE'
Logistic Regression with a Neural Network mindset
Weloome 10 your S8CONd DROGrammIng Sssgrment you wil smplement an QO IeCOPNING Mt Taces On mages You will have 15 use what you've
erphemented N e frst DOGramYIIng Magrrent (TPython Bascs”)
Rules of thes asssgrment
o You are not aBowed %0 Use any 00 (Tor'wivie ). urvess 1 expholly Sale you OB
o G0 Prough the ssagrment S0N) With Our eDianalory BALG YNt video (SOBonal
You will learn 1o
o Buld T Qeneral archlecture of B leaming SQorm. incuong
- Cutetutng o cos et 64 s i
o BUAANg 8 OPEMIZaton UncBon (MOChasc gradent descent )
o Gather ol single Anctions n & man model funcsion, in Pe Sgt order
1) Packages
Lat's st smport ol he pachages Tt you wil feed Guvg e sasgment
W1 % e undamental Dackage for S0eNtAc Computing with Python
v ‘a-mwrm;ﬂv’hwa(lwvaww-d-\sbod-_vmk‘)‘h
WdzLJB G SNJ At 8 K2y a0 2vd S0 22 ([al 2dzN& SN
! W A7 G 0" @ b2iSor2A2
In [ ]: dimport numpy as np
import matplotlib.pyplot as plt
import hSpy
k
%matplotlib inline
W v | Y Qqn A "R3v [0 P A
"6 AteldK2y b2i0BA22atedKz2y P20S0221]
v | A

TN QUMM WWWE MTENE 7o (S 2 LU V) wwug)

##% END CODE HERE ###
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In [S]: import numpy as np
import matplotlib.pyplot as plt
import hSpy
¥matplotlib inline
### START CODE HERE ### (= 3 lines of code)

print "Hello World"
### END CODE HERE ###

Hello World

0 4 FIStt2 m2NIR W n "R

WO ~A v F | St f2A22NI R

Logistic Regression with a Neural Network mindset - Student 06-1¢€

File Edit View Insert Cell Kemel Widgets Help

||+ || OB ¥ Run Selis &  CellToolbar

Run Cells and Select Below
Run Cells and Insert Below

« Gather all sin

Run All

1 ) PGCKagi Run All Above

Let's first import a SR SO d during this assignment.
» numpyisthe Cell Type * fic computing with Pythor
* h5pyisacon dataset that is stored or :
» matplotlibis ¢ Current Outputs * Python.

WelH OSttr3™ ¥y iT ® 7 v A
wdzy / St f By A
3 =& 3 OSft f h AKATRAPSY RSN

Q. W " vya &KATUOG b SYSEINJ

# Logistic Regression with a Neural Network mindset

Welcome to your second prograsming assigneent, you will implesent an algorithe recognizing cat faces on images. You will have to

use what you've implemented in the first prograsming assignment (“Python Basics™).

**Rules of this assignment:**
- You are not allowed to use any loop (for/while), unmless it is explicitly state you can.
« GO through tThe assignement along with our explanatory assignsent video (optional).

**you will learn to:** -
= Build the general architecture of a learning algorithe, including:
- Initializing paraseters
- Calculating the cost function and its gradient
= Bulding an optimization fumction (stochastic gradient descent)
- Gather all single functions in » main model function, in the right order.

) M b it D © T M wi

70

nction, in the right order.

YI Nl R2gYy

2 ¥



W éébédzr\p-t bSlfléAQ’NJ[énl-by'F'Q 58S8L) [ SIaNYIAyadha
bSdzN} f bSis2N] LINBINF YYAY3IO
A A b ai i = Y7 MiH OStf y [
A vy 100St¥ wdzy /SRt BKATGI b~ ggaSNI 1 A
View Insert Cell Kemel Widgets Help
AR 2 ¥ M B Interupt 3 CellToolbar
1) raCkKkages R%m%

Let's first import all the pat

Restart & Clear Output

Control Panel Logout

a

# |Python3 O

Subm'rtbAssignment

71

iring this assignment.

Restart & Run All
e numpy is the fundam¢ Reconnect omputing with Python.
» h5py is a common pa 1set that is stored or an HS5 file.
« matplotlib is a famous Change kemel » hon.
(VR A Ak a 0 il va Wa
D F 5 A & v v W
- TE 10 - w v YSNYyStbAn~
DYSNYyStwSat M YSN¥St b A
(A A7 b f tt “®& ALIR -
’ bwo Ap ~ ) H ~ YSNYST iTH X
ATy YSNA St
In [S]: dimport numpy as np
import matplotlib.pyplot as plt
import hSpy
%matplotlib inline
a AtédliKz2y beiSagz2ty A s n T
¥ n vop G® 0 A @ ~ ~ 3, Y dzY L
3 Wy LI VW R i Aux z ! n -
G® n " J4ab A
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Homy k~t23Araide O
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|- T Ne = P ‘ k T
Fha P wu. H A
)
8 = e(u'x*\“»\) Whea € )= L#
LMU()M % 2 Qk\:\z\ %)
\ AN
TL 3;\ p(\‘:\\» re o
A
I u=® PQBM = L =i
Wi T Wy Ww'o , 0 0 1
Y ,d 0w 0 —A 1 W o px M Fo
©w PN @ G M A
2 - w P © pNU &
i v w T w ol 0 p W
- W W p * Hp W T A
/R Ne Hae D E A
If y=1: p(ylx) =9
If y=0: pOlx)=1-9
He D E H W Mgy F N VW0 T W p H v
TR HaeE WeE A ¥ 1 Hu Ne 2
Ny T Oy n WA : He D E Ty, NE
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Gradient checking implementation notes
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- If algorithm fails grad check, look at components to try to identify bug.
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- Remember regularization.

- Doesn’t work with dropout. 5 kﬁf_.&‘\, =|.D
- Run at random initialization; perhaps again after some training.
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Batch vs. mini-batch gradient descent
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On iteration t:
Compute dW,db on the current mini-batch
Vaw = Bvaw + (1 — B)dW
Vap = Bvap + (1 — B)db
W=W-—avaw, b=>b—avy
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Implementation details

On iteration ¢t:
Compute dW,db on the current mini-batch
Vaw = Bvaw + (1 — B)dW
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