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%%
se='ggg’
k=1
| fori=1:98
s1=genex(i;i+2)
if se==51
pos(k,1)=i
k=k+1
end

end

genex(1,76:end)




Today

For loop and while loops
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figure(2)
subplot(1,3,1)

time = [0 40 60 80 100 120 140 160 180 200];

protein = [20 30 35 40 60 65 80 75 95 90];

err=[1232647892];

Error bar plots

errorbar(time,protein,err,'-sc','capsize’,8,'Markersize',14)

set(gca,'Fontsize',16,'fontname’,'arial’)

xlabel("Time (min)")
ylabel('Absorbance’)
saveas(figure(2),'absvstime','tif")
saveas(figure(2),'absvstime','png’)
saveas(figure(2),'absvstime','jpeg’)

120 100 .
90 f;" 1 i
100 B II;
80 |
8 80t o
C
@«
2 60 | |
o /
8 ,x';
< 40¢ <
b
40 | \lﬂ
20 - T f,f;
30 WA
///
0 ’ ' : 20 H ' , . .
0 50 100 150 200 0 20 40 60 80

Time (min)

100

110

100 r

90 r

80 r

70 |

60 r

50 r

40 -

30

20

10

20

40

60

80

100



Geometry of a circle

/Lcircle COS Sin
r=1

angle = linspace(0,pi*2,360) % radians
“angle2=0:0.1:6.30
%
close all
xzr.xcos(angle2(1,:)) % cosd

~r.sin(angle2(1,:))
Yo Sind




figure(1)
plot(x+0,y+0,-b','linewidth’,8)

" set(gca,'Fontsize',22)

hold on
pIotg;rZ.SujOwinewidth',S)
hold on
plot(x+5,y+0,'-r','linewidth',8)

hold on o

plot(x+1.25,y-1 .w','linewidth',S)
hold on
plot(x+3.75,y-1.0,"-g','linewidth',8)
%xticks([-1:0.2:1])
%yticks([-1:0.2:1])

axis([-4 8 -5 5])

Olympic Rings with Matlab

5 . .







3-Dimensional random movement with Matlab
Create a shape of circle and sphere

clear all
x=linspace(0,10,5)

N = 100 Animating a sphere

anglel = linspace(0,pi,N);

angle2 = linspace(0,pi*2,N);

[th, ph] = meshgrid(anglel,angle2);
R =1*ones(size(th))

z =R.*cos(th);

x= R.*sin(th).*cos(ph);

y= R.*sin(th).*sin(ph);

figure(2)

s=surf(x,y,2)

colormap(hsv) %jet, winter, summer, hsv, hot
s.EdgeColor='none'

alpha(0.5)

axis([-10 10 -10 10 -10 10))




Other geometric functions with matlab

f(x)=a*(y)*0.5 or
f(x)=a*(y)"2 N

A 20t %%
x=0:1:100

y=x."0.5

figure(1)

plot(x.y)

axis([-200 200 -50 50])
hold on

—> & plot{x -1*y)

3 hold on |
¥=-200:1:200
yl=zeros(1,401)
plot(xl,yl)
hold on

_9 ¥=-100:1:0

y=(x.*-1).*0.5

figure(1)
plot(x-0.y)

hold on

figure(1)

plot(x-20 (-1%y)-20)
hold on




For loop

% for loops
¥=1:1:100
y=reshape(x,10,10)

fori1=1:10
y(i,1)=1+5

end

Y% repeating with for loops

for1=1:100;
displi)
fprintf("%f, 1)
disp('matlab’)
X(1,1)=i
X(1,.2)=sqrt(i)

end

20

18

16 |

14

12 |

10

10

12

14

16

18

20

el L S I At |

%%

fori=1:5
x=0:1:20

y=x*{11)

y1=x(1)

figure(1)

plot(x.y)

hold on

plot(x.y1)

axis([0 20 0 20])

hold on

end



File Edit View Inset Tools Desktop Window Help

Dade | @ 0E | K (E

%x=0:1:40

y=x."0.5|

Z=linspace(0,1,50)

figure(1)
=l fori=1:20
plot(x+i,y,-r', 'color [0 z(1) z(i)])
hold on
plot(x+i -1y, 'color' [z(i) 1 O])

- end



A genome seqguence with for loop

We need 4 letters
“Yo'Yo

letters=['a’,'g’,'c’,1]

genex="

for 1=1:100
a=randi([1,4].1,1)
genex(l)=letters(a)

end

nrnrl

R

R .-«"A"uu Al

A ale‘c Alalole R e A
040 N seaasaaaiiaanal
XL

i i
|
® 8

cC A ACA




Searching a sequence

Method 1 Method 2
With if statement With find function
% %o
%% ggﬁ;&i.’ g,¢.1]
lefters=[a’,'g’, ¢, 1] pArT={}
genex=" ft:nrj_:‘l:_m; _
_ for1=1:1000;
for1=1:100 r=randi([1,4],1,1);
a=randi([1,4],1,1) genex(i)=nucl(r);
genex(i)=letters(a) ond
pArr{], 1}=genex;
end end
size(genex) % %
%% se='aaaa'
se='ggqg’ clear reg
k=1 reg=|]
for1=1:98 k=1
s1=genex(ii+2) for i=1:997;
if se==51 r=find(genex(1,i:1+3)==se);
pos(k,1)=i reg(k, 1)=length(r)
k=k+1 k=K+1
end
end
Erllj Dfl]-ﬂfu
[r.c.l] =find(reg==4)
0L 0L

genex(1,76:end)



Running time of for loops

1 100 2 loops
A P Average loop time is 100 ms
verage speed was 0.9 ms fic
tic e |
for i=0:2000; for 1=1:2000;
(. 1)=sqrt(i): forj—_l.ZOOO, |
1,2)=1.72; (U, L)=sart())
! - k(],2)=)."2;
end
end
end
toc
toc

Do not use many for loops If not necessary



Infinite loop with while loop

W—-'-'z‘"" g~
g for iver x = O K K S0 ) () BH
dotefemn = (3

C 1 %A
e Sitis>widge CCRREE ety ™

pushidotabem]
“ ' X=5
“mﬂm .‘ —
.-'--'DN"”.~~ ¢
M"&”-“m
v

01000001 01010011 01001001 -y y 1
01001001 01100001 01001001

oot grer oo VIRUS }“’“'g"-‘?* ;_,,,g while x==5
e : A )
S 01001001 10000 81’333833 disp(y”"2
y=y+1
end

il gy W -s:-m.




X=
y=

Infinite loop saturates CPU (central processing unit)

5
1

while x==

en

disp(y*2)
y=y+1
d

Process Name

kernel_task

| System diagnostics options |

WindowServer
Bl Activity Monitor
airportd

A Wi-Fi
locatio

nd

Spotlight Networking

hidd

‘

sysmond

https://b2lab.wordpress.com

python

MATLAB
2*3 Dropbox

Before

After

i) Time

(
183 4\ MATLAB 223.2 2:09.04

% CPU CPU Time  Threads Idle Wake Ups PID
5.6 4:11:31.84 136
3.5 4:16:36.34 6 50 13
3.0 1:51.45 5 4 20792
1.7 17:22.41 9 4 61
1.5 12:45.71 6 1 398
1.4 9:15.71 9 1 89
1.3 16.86 14 2 736
1.1 1:02:26.66 5 0 103
0.8 53.25 0 20390
0.7 13.50 9 19 21313
0.5 20:59.41 22 89 545
7:31.62 19 78 546
1:23.52 99 60 21303
10:03.07 217 4 3397

WindowServer
kernel_task
screencapture
airportd

A WIi-Fi
locationd

B Activity Monitor
hidd
launchd
https://b2lab.wordpress.com
sysmond
quicklookd

python

30.4 4:16:46.03
11.2 4:11:35.96
6.1 0.34
3.2 17:23.38
2.5 12:46.36
2.1 9:16.40
2.0 1:52.99
1.4 1:02:27.42
1.0 12:27.31

0.6 13.96
0.6 53.68
0.4 0.22

0.3 20:59.66

~ o~ Al .~

Threads

100

6

136

N

YN N W o R OO O 0

Idle Wake Ups
152
123
5,445

-
N = © O O = W = 0 O

o]
4]

)

PID
2130:s
131
(
2134¢

39¢

2079:
10:

2131
2039(
2118¢

54!



Cryptography
The science of writing secret codes 1s called cryptography.

The message called plaintext is encrypted



Encrypt and Decrypt Messages
Programming and Cryptography
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Caeser Cypher

Caesar Cipher was one of the earliest ciphers ever invented.

At the end or beginning of the alphabet, the cipher mapping wraps around the end,

AIB|C|D|E|F




Ceaser send the following message to his commander.
[Ipl, lrl, Iyl, Ihl, lql, Irl, |u|, 'Wl, lkl, IZI, Idl, |||, 'W', lil, ||l, Iul, |h|:|

What is the message="
Encrypting Messages



Decrypting Messages

A Y

d v

[Iml, 'O', l‘\llr el, Inl, Iol, Irl, Itl, Ihl,

%# Ceaser said:
caeser='movenorthwaitfire'

size(caeser,2)
%%
% uint8 takes a letter and returns a number
for i=1:size(caeser,2)
k=caeser(i)
t{i}=uint8(k)

display(t)

end

%%

% char takes number and returns a letter

key=1

for i=1:size(caeser,2)
dec{i}=char(t{i}+key)

end

%%

% commander receives the message
% also knows what the key is
key=-1v

for i=L:size(caeser,2) Char=returns the character

message{i}=char(dec{i}+key)

end Uint8=returns binary number



Uint8 and char functions

representing each letter as a number called an ordinal,

N<X<XS<CHO IO UVOZEZrXe—IOMMOOD>

65
66
67
68
69
70
71
72
/3
74
75
76
77
/8
79
80
81
82
83
84
85
86
87
88
89
90

capital letters “A” through “Z" have the ASCIl numbers 65 through 90.

lowercase letters “a” through “z” have the ASCII numbers 97 through 122



Universal ASCIl Character Table

ASCII was developed a long time ago and now the non-printing characters are rarely used for t

Dec Hx Oct Char Dec He Oct Himl  Chr [Dec Hy Oct Hirml Chr| Dec Hx Oct Hitml Chr
0o 0 000 HNUL (rall) 32 20 040 &#32; Space| 64 40 100 &#64d; [ 95 60 140 &#96;
1 1 001 30H (start of heading) 33 21 041 =#33; | 65 41 101 &#65; 4 a7 561 141 &#37: 4
2 2 002 53TX [start of text) 34 22 042 «#34: 7 e 42 102 «#66; B 98 62 142 &#93:; b
3 3 003 ETX [end of text) 35 23 043 &#35; # 67 43 103 &#67; C 99 /g3 143 &#99; C
4 4 004 EOT (end of transmission) 36 24 044 &#36; 5 65 44 104 «#68; D (100 64 144 &#l00; d
S 5 005 ENOQ [enquiry) 37 25 045 &#37; % 69 45 105 &«#69; E (101 a5 145 &#l01; =
& & 006 ACE {acknowledge) 38 26 046 &#38; & 70 46 106 «#70; F |102 66 146 &#l02; £
77 007 BEL (bell) 39 27 047 #39; 71 47 107 &«#71; = (103 67 147 &#103; 9
& & 010 B3 (backapace) A0 Z& 050 &#40; | 72 48 110 &#72; H |104 68 150 &#104; h
9 9 011 TAE (horizontal tahb) 41 29 051 =#4l; ) 73 49 111 &#73; I [105 69 151 &#105; 1
10 & 012 LF (NL line feed, new line)| 42 z4 052 &#dd; & 74 b 112 &#74: T [106 64 152 &#106; ]
11 B 013 ¥T (wertical tab]) 43 ZB 053 &#43; + 75 4F 115 &#75; K |107 6B 153 &#107: E
12 C 014 FF (NP forw feed, new page)| 44 2C 054 «#44: , 76 AC 114 «#76; L |[l08 6C 154 &#108: 1
13 I 015 CE (carriage return] 45 ZD 055 &#45; - 77 4D 115 &#77: M (109 6D 155 &#109; I
14 E 0l 530 (shift out) 46 2E 056 #d6; . 78 4E 116 #7787 N (110 6E 156 &#110; 1
15 F 017 3I  (shift in) 47 2F 057 =«#47;: / 79 4F 117 &«#79: 0 (111 &F 157 &#111; o
16 10 020 DLE (data link escape) 48 30 060 =#45: O 80 50 120 &#80; P (11z 70 160 &#11=Z; p
17 11 021 DCL1 (dewice control 1) 49 31 05l &#49; 1 81 51 121 «#81; 00 (113 71 1l &#113; 9
15 12 022 DCZ (device control Z) 50 3% 0Bz &#50; 2 02 LZ 122 &#3Z; B |114 72 laz &#lld: ¢
19 13 023 DC3 (device control 3) Bl 33 063 &«#5l: 3 83 53 123 &#93; 5 (115 73 163 &#115; =5
20 14 024 DC4d (device control 4) B2 34 054 &«#52; 4 g4 54 124 «#84; T (116 74 164 &#lle; ©
21 15 025 MNAE [(negative acknowledoge) B3 35 085 &#53; 5 85 55 125 &#85; 1T (117 75 165 &#117; u
22 16 026 SYN (svnchronous idle) Ed 35 066 &«#54: 6 g6 56 126 &#86; WV (115 76 leg &#118; W
23 17 027 ETE (end of trans. block) 55 37 067 &#55; 7 87 57 127 &«#587; W (119 77 167 &#ll9; w
24 18 030 CAN (cancel) S6 33 070 &#56; & 85 58 130 &#583; X [1z0 78 170 &#1l20; X
25 19 031 EM  (end of medium) E7 39 071 #3579 89 59 131 &#89; ¥ (121 79 171 &#lzZl: ¥
26 1a 032 SUUE (substitute) B8 34 072 =#33; : a0 BA 132 &«#90; Z (122 Th 172 &#lzzZ; =
z7 1B 033 ESC {(escape) 5o 3B 073 &#59; 91 5B 133 &#91; [ |123 7B 175 &#123; |
28 1C 034 F5 (file separator) G0 3C 074 &«#ol; < 92 GBC 134 &#92: ' |124 7C 174 &#1z24; |
29 1D 035 G5 (group separator) Gl 30 075 &#6l; = 95 5D 155 &#93; ] [125 7D 175 &#l25; }
a0 1E 036 BES  (record separator) G2 3JE 076 &#b2; = 94 S5E 136 &#94; & |1z TE 176 &#lZ6; -~
51 1F 037 U3 |unit separator) 53 3F 077 &#63; 2 95 SF 157 «#95; (127 7F 177 &#127; DEL



Vigere€re Cipher
A Vigeriere cipher is similar to a Caesar cipher. Every characte

Plain text: MGOV&NORTH
Key= CEASIZR
Encrypted text: P

MFC=P  0+E=7
12+3=15

N<XS<CHOLITOTO0OZ2ZIrXu—IOTMMOO®m>



Vigenere Cipher

The Da Vinci Code



Modern Cryptosystem
They use two keys, public and private key

[Iml, 'O', |v|, Ie|, lnl, lol, |rl, lt|, |hl, 'W', |a|, Iil, Itl, Ifl, Iil, Irl, |el]

| Encrypt
| L

4h3289h2nfaknta9ewn0

public key

A




Compare data with logic operators

cancerous cells healthy cells

geneA=randi(100,1000,1)
geneB=randi(100,1000,1)
geneC=randi(100,1000,1)

%

x=find(geneA>90 & geneB>90
& geneC<90)
geneA(x,1)
geneB(x,1)
geneC(x,1)

reverse
transcriptase

labeling

“red fluorescent” probes  “green fluorescent” probes

| combine targets

hybridize to
microarray

Prepare’cDNATProbe

E2175299R783
E2175299R784
E217S300R787
E2175300R788
E2175300R785
E2175299R782
E1115150R567
E2025185R548
E2025196R564
E2025188R552
E1115150R568
E2025185R545
E1995255R449

E2025192R557
E2025190RS53
E111S150R568
E1445184R737
E2025186R548
E2025186R549
E2025186R547

E2025190R555
E2025194R581
E2025194R559
E1895232R190
E1895232R388

22 2 2 on Iy = s
S EEEEE R EEEE R R R
32883353832 §ecigiss e
EEE RS R EEE RS SRR E Y
B R 2R R R AR Q2 RRRR” R

2 -1 B 2 g R

o only expressed in healthy cells
e only expressed in cancerous cells
» expressed in both cancerous and healthy cells

prepareMicroarray




2d microarray data

®% Variables - datal

| corr_coef_y [ allmeansdata | p_value_o | datal |
FEH 27130x34 table
1 2 3 4 5 G [ 8 9 10 11
Gene ARMNA TRMA, ARMNAT TRMNA1 ARMNAZ TRMNAZ ARMNAI TRMNAZ TRMNAL TRMNAS
1 0 1.0045 4.0185 0.9162 2.9799 3.3377 1.3212 21511 1.0804 "
2 "ZBTB42" 27.83594 37.1676 b5 2547 30.2348 42 7112 32.2643 B4 1704 483991 35.6578 5026
3 "FCAMR" 1.1136 0 1.0046 0 0.9933 0 0 0 0
4 "ZMNFE03-.. 41.2024 35.1586 40.1853 16.4917 35.7582 32.2643 607767 23.6618 47.5438 40.84-
g "MFU1" 1113578 1235573 118.5465| 133.76B3 91.3821 86.7800 766315 1204600  100.4903 68.07.
G "ELSPBP1" 0 0 0 0 0 0 0 0 0
i "ZRANB3" 1904218 183.8291 141.6531 1694984 15594585 92.3428 1189109 1215355 152 3563 10263
8 "MECR" 2894637 291.3139  188.8708  237.2977  289.0455  189.1358 2576403 2538264 3479341 271241
9 "LOC1057... 0 0 0 0 0 0 0 0 0
10 "LINCO03. .. 22272 2.0091 3.0139 4 5810 5.9530 0 0 0 1.0804 418!
11 "AARSDA" 1.1136 0 0 0 0 2.2251 0 0 0
12 "DEXI" 4855200 4359663  492.2695  308.7619  511.5410 4939782  475.2860 3570779 46748742  569.72
13 "DCHST” 1.15692403 1.00352403 1.21162+03 1.31382+03 1.3479e+03 1.4652e+03 1.8788e+03 1.4842e+03| 1.72242+03| 1.2724e+
14 "PSMD2" 1.2560e403 1.82322403 1.39142403 148612403 1.5545e+03 1.3206e+03 1.5630e+03 1.1282e2+03| 1.43822+03| 1.5730e+
15 "GABRRT" 3.3407 4.0181 2.0093 1.8324 5.9597 5.9005 66062 2151 21611 418!
16 "PRMNOXZ" 7806181  676.0491 6409550 244 6274 5224672  406.0857  486.2134) 2871680 504 6126  799.07
17 "TIPARP" 3095747 2943275 3727184 T721.0553  238.3881 3549078  395.0484 3796641 2982293 27334
18 "ADAM20" 1135849 91.4123 T4 3427 89.7883 1003216  160.2091 104 3773 73.1364 63.7519 97.39
19 "LOC2847. .. 0 0 0 0 0 0 0 0 0
20 "MIR4T15" 0 0 0 0 0 1.1126 0 0 0 w
£ >



Table to array conversion of data with for loop

P& Variables - datal

| corr_coef_y .| allmeansdata '| p_value_o | datal |
ER 27130x34 table
1 2 3 4 5 6 7 8 9 10 11

Gene ARNA TRMA, ARNA1 TRMA1 ARNAZ TRMNAZ2 ARNA3Z TRMNA3 TRMNAA TRMNAS
1 0 1.0045 4.0184 0.9162 29799 3.3377 1.3212 21511 1.0805
2 "ZBTB42" 27.8394 37.1676 55 2547 30.2348 427112 32.2643 541705 48.3991 35.6578 50.26!
3 "FCAMR" 1.1136 0 1.0046 0 0.9933 0 0 0 0
4 "ZNF503-... 41.2024 35.1586 40.1853 16.4917 35.7582 32.2643 60.7767 23.6618 47.5438 40.84-
g "NFU1" 111.3578 1236573 1185465  133.7663 91.3821 86.7800 76.6315 1204600  100.4903 68.07.
6 "ELSPBP1" 0 0 0 0 0 0 0 0 0
7 "ZRANB3" 190 4218 183.8291 141.6531 169.4984 1559455 923428  118.9109 1215355  152.3563 10263
8 "MECR" 2594637 2913139  18B.8708  237.2977 2890455 1891358 2576403 2538264 3479341 27124
9 "LOC1057... 0 0 0 0 0 0 0 0 0
10 "LINCO03... 22272 2.0091 3.0139 4 5810 6.9530 0 0 0 1.0805 418!
1 "AARSD1" 1.1136 0 0 0 0 2.2251 0 0 0
12 "DEXI" 485 5200 4359663 492 2695  308.7619 5115410 4939782  478.2860  357.0779 4678742 56972
13 "DCHS1" 1.1559e+03 1.0035e403 1.2116e403 1.3138e+403 1.3479e+03 1.4652e+03 1.8788e+03 148422403 1.7224e403 1.2724e+
14 "PSMD2" 1.2550e+03 1.8232e+03 1.3914e+03 1.4861e+03 1.5545e+03 1.3206e+03 1.5630e+03 1.1282e+03 1.4382e+03 1.5730e+
15 "GABRR1" 3.3407 4.0181 2.0093 1.8324 59597 8.9005 6.6062 21511 21611 4.18!
16 "PENOX2" 780.6181  676.0491 6409550 244 6274 5224672 406.0857  486.2134  2B7.1680 504.6126  799.07
17 "TIPARP" 3095747 294 3275 3727184 7210553  23B8.3881 3549078 3950484 379
18 "ADAM20" 113.5849 91.4123 74.3427 89.7883  100.3216  160.2091 104.3773 73,
19 "LOC2847T 0 0 0 0 0 0 0
20 "MIR4715" 0 0 0 0 0 1.1126 0

<

L N = e e !

fori1=1:200

subdatai(i,;)=table2array(data(i,2:34));

end|
0/, O
H 200x33 double
1 2 3 4 5

10 0 1.0045 4.0185 0.9162 2.979¢
2 278394 371676 552547 302348  42.711:
3 11136 0 1.0046 0 0.993:
4 412024 351586 401853 164917  35.758:
5 111.3578 123.5573| 1185465 1337663  91.382"
6 0 0 0 0 (
7 1904218  183.8291 1416531 1694984 155 945¢
§ 2594637 2913139 188.8708 2372977 289 045¢
9 0 0 0 0 (
10 22272 2.0091 30139 45810 6.953(
11 1.1136 0 0 0 (
12 4855200 4359663 4922695 3087619  511.541(
13 1.1559e+03 1.0035e+03 1.2116e+03 1.3138e+03 1.3479+0:
14 1.2550e+03 1.8232e+03 1.3914e+03 1.4861e+03 1.5545e+0:
15 33407  4.0181 2.0093 1.8324 £.9597
16 7806181 676.0491 6409550 244 6274 522 46T
17 3095747 2943275 3727184 7210853  238.388"
18 1135849 914123 743427 897883  100.321¢
19 0 0 0 0 (
20 0 0 0 0 (
21| 1.3274e+03 1.6374e+03 1.3000e+03 1.2341e+03 1.2416e+0:
22 | 1.3285e+03 1.1422e+03  977.5067 1.1333e+03 1.3072e+0:
23 150.3330 1456569  190.8800 127.3528  113.2347



Data cleanup
Some datasets can include unmeasured values,
we should remove than before we analyze the data

0 20033 double
1 P 3 4 5

10 0 1.0045 4.0185 0.9162 2.979¢
2 278394 371676 552547 302348  42.711:
3 11136 0 1.0046 0 0.993:
4 412024 351586 401853 164917  35.758:
5 111.3578 123.5573| 1185465 1337663  91.382"
6
7
8

0 0 0 0 [
190.4218)  183.8291 1416531  169.48984  155.945¢
2594637 2913139 188.8708  237.2977  289.045¢

9 0 0 0 0 (
10 22272 2.0091 3.0139 4 5810 6.953(
" 1.1136 0 0 0 (

12 4855200 4359663  492.2695  308.7V619  &11.541(
13 1.1558e+03) 1.0035e+03 1.2116e+03 1.3138e+03 1.347%e+0
14 1.25560e+03 1.6232e+03 1.3914e+03) 1.4867e+03 1.5545e+0:
15 3.3407 4.0181 2.0093 1.8324 5.9597
16 7806181  676.0491  640.9550) 244 6274 522 4BV
17 3095747 2943275 3727184 T21.0553 238.388"
18 113.5849 91.4123 74.3427 89.7883  100.321¢
19 0 0 0 0 ([
20 0 0 0 0 (
21 1.3274e+03 1.6374e+03 1.3000e+03 1.2341e+03 1.2416e+0:
22 1.3285e+03 1.1422e+03 9775067 1.1333e+03 1.3072e+0:
23 1803330 145.6569  190.8800  127.3528  113.234:



Data normalization
Scale values between 0 and 1

Y% %
xn=randi{[1,10],10,10)
yn=(xn-min{minxn)))./(max(max(xn))}-min{min{xn)))

o 1010 double
1 1010 double
1 2 3 4 g 6 I
1 2 3 4 ] 6 7
1 g 2 G g G b
7 6 5 4 6 g c 1 0.6889 01111 0.5556 08889 05556 0.4444
3 5 10 5 5 5 6 2 0.5556 07778 0.3333 0.5556 0.8889 04444 0.666
3 0.4444 1 011N 05556 0.4444 05556 0.333
4 9 4 2 3 7 g
4 0.8889 0.3333 011N 02222 0.66ET 0.8889 0.444
5 1 10 2 8 4 1
5 0 1 011N 07778 0.3333 0 0.444
6 B 4 8 6 T 2
6 0.5556 0.3333 07778 05556 0.666T 01111 0.666
[ T 2 5 6 3 10
T 0.6667 01111 0.4444 0.5556 02222 1 0.444
g8 g 4 2 5 8 10
9 3 6 5 5 5 c 8 07778 0.3333 011N 04444 07778 1
g 02222 055568 0.v77a 07778 0.yv7a 0.4444 0.333
11 10 0 06667 011N 0 1 0.8889 0.333
11
12




Dividing values by the max value Iin the data set

Data normalization

[ R L R S S N A A ) e B L I =R W Ry L i M)

1
412024
111.3578
190.4218
259 4637
485.5200
1.155%e+03
1.2550e403
7806181
3095747
113.5849
1.3274e+03
1.3285e+03
160.3330
6668147
153.6738
146.9923
1971033
200444
1.4610e+03
228.2835
40.0888
2093527
g.9086
178.1725

2
371676
35.1586

1235573
183.8291
281.3139
4359663
1.0035e+03
1.8232e+03
6760491
284 3275
91.4123
1.6374e+03
1.1422e+03
145 6569
36.1631
1717747
1506796
3817216
120544
7473707
198.8971
17.0770
167.7566
21.0951
2451055

3

ho 2547
40.1853
118.5465
141.6531
188.8708
4592 2695
1.2116e+03
1.3914e+03
640.9550
3727184
74.3427
1.3000e+03
9775067
190.8800
46.2131
161.7457
110.5095
160.6948
21.0973
B16.7656
337.5563
20.0926
2391023
11.0509
286.3200

4
30.2348
16.4917

1332.7662
169.4984
2372977
308.7619
1.3138e+03
1.4861e+03
244 6274
7210653
69.7883
1.2341e+03
1.1333e+03
127 3528
39.3969
154 8391
952856
362 8182
6.4135
2098115
285 8567
357321
2400464
778776
b64 3838

fori=1:128
subdata 1normalized(i,-)=subcleandata2(i,:)/subcleandata2max(i,1)
end
g 6 7 11 128x30 double
427112 322643 5417 1
357582 322643 60.7 1
91.3821 §6.7800  T76.6: 2 0.6779
155.9455 923428  118.9° 3 0.6220
289.0455  189.1358 2576 4 0.6342
5115410 493.9782  478.2¢ 5 0.5136
1.3479e+03 1.4652e+03 1.8788e+ 6 0.6946
1.5545e+03 1.3206e+03 1.5630e+ T 0.6152
522 4672  406.0857  486.2° ‘ 8 0.4944
238.3881  354.9078  395.0¢ > 9 0.6377
100.3216  160.2091  104.3 10 0.2616
1.2416e+03 1.4953e+03 1.1904e+ 11 0.7030
1.3072e403 1.1738e+03  969.7¢ 12 0.6340
113.2343  140.1830) 142.6¢ 13 0.9074
31.7851 52,2905 31.7( 14 0.7876
164 8851  141.2956  170.4: 15 0.9645
854224 745418  101.7: 16 0.5592
73.5030 70.0915  114.9¢ 17 0.8626
20.8590 66.7538  29.0¢ 18 0.3002
3456627 2692404  948.6¢ 19 0.3003
128.1336  133.5076  153.2¢ 20 0.6889
21.8522 £ 5628 1717 21 0.5165
182.7642  287.0414) 204.7¢ 22 0.8603
16.8858 17.8010 19.8 23 0.7233
24 0.0810

4122127 3693711 363.3:

—_— LR T

3

0.5251
0.6612
0.6622
0.4718
0.3739
0.7043
0.6449
0.5482
0.6236
0.3391
0.4640
0.6209
0.6676

0.6671
0.5886
0.6485
0.2295
0.3160
0.3851
0.7637
04312
0.8330
0.1005

0.4
0.3
0.5
0.6

0.6
0.3
0.3
0.6
0.5
0.6
0.7
0.4
0.6
0.5
0.1
0.4
0.4
0.3
0.3
0.7
0.1

o



Mean values of subgroups in the data sets

Finding the mean and mean difference of different

11 128x30 double

groups

’
2
3
4
5
b
7
8
9

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24

1
06779
0.6220
0.6342
0.5136
0.6946
0.6152
0.45944
0.6377
0.2816
07090
0.6340
0.9074
0.7876
0.9645
0.5592
0.8626
0.3002
0.3003
0.6889
0.5165
0.8603
0.7293
0.0810

3

0.5251
0.6612
0.6622
04718
0.3739
0.7043
0.6449
0.5482
0.5236
0.33N
0.4640
0.6209
0.6676

0.6671
0.5886
0.6485
0.2295
0.3160
0.3851
0.7637
0.4312
0.8330
0.1005

0.3
0.3
0.7
0.1

o

1
0.5872
0.6022
04888
04866
0.6372
0.7226
0.5674
0.4129
0.3486
0.6293
0.6255

L B 0 s e

2

0.4291
0.6033
0.5466
0.5547
0.6443
0.6580
0.7814
0.6311
0.5800
0.3189
0.6326
0.5954

A TFhCh

3

0.2733
0.4231
0.7597
0.7128
0.6451
0.5865
0.6386
0.73249
0.4845
0.4545
0.5258
0.7032

[l = En Tl ag

4

-0.0394
-0.0161

0.0557

-0.0659
01677
-0.0208
-0.0588
-0.0637
-0.1671

0.0297

-0.0028

0.0301

M AT

b
0.1163
0.1641
-0.1475
-0.2240
-0.1585
0.0508
0.0840
-0.1655
-0.0715
-0.1060
0.1039
-0.0777

A ATA0

B
0.1557
0.1802
-0.2132
-0.1581
-3.7T56e-04
0.0716
0.1428
0.1018
0.0955
-0.1357
0.1067
-0.1078

A AaSas

- B e R e R e N - S o R e Y e e Y - N e Y s e



Have a nice week.



