MPUKIIAQHLIE 3AAAYMA
AHAJNTIN3A OAHHBIX
(neKu, 1-1)

MATRIX LA,‘T RATORY

'ﬂ";.

i : E, e “*f’; h‘ u " r’ 5 VTR
""°c"“&'%" H{ gﬁbmi L’,J_, pcutet IE%"
1 ' 4 _/ J./ ‘/_r _/ J_‘ _){L 0 _) E‘ ,j(, OCK.Ba, Pde J_/J) shaaand ,:Jo- "

v

- CriemKypc s _c'lgn'ron CTapIIHX KypPCOB
. e At



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 2 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

A3bIKN n ﬂﬂaTCbOprl ANA aHaANMIMTUKa «MmanbiX AblHHbIX»

e MATLAB (m-a3bik)
e R (S + randomForest, gbm, ...)

e Python (+ numpy, scipy, pandas, sklearn, ...)
e ocTanbHoe (Java, SAS, SQL, C/C++/C#)

Kaxxabin a3bIK aona ceoero!

R MATLAB
ANA aHanM3a faHHbIX AN MaTpUYHbIX BbIMMCIEHUM
- 3arpys3ka csv-cpavnos - BCé& — marpumubl
- patacdppenmbli - acpchpeKTMBHOE MaTpUUHbIe
BblYMCIIEHMA
* — MO3JNIeMEeHTHOEe YMHOXXeHMe * — Marpu4YHOEe YMHOXXeHue
X = solve (A, b) x = A\b

IIpukiagabie 321241 aHAJIHU3A JAHHBIX \ 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 3 cJaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

MATLAB (komnauum «The MathWorks, Inc.»)

+ Hanbonee npocrTomn

+ npeaneH nepexop c C/C++

+ yucrasa nMHenHasa anrebpa

+ npeaneH AnAa NPoToTUNMPOBAHMUA

+ Xopolwasa cnpaBoYyHas cucrema

+ npeKpacHbIX NOWAroBbin oTNaAUYMK

+ Ha cuHTakcuce Marnaba MHoOro yero ocHosaHo (numpy)

NAaTHbIN

Het/mano 6mbnuorexk (ana ALl)

NMPUXOAUTCHA NUCaTb C HYNA

HeT NOPTUPOBAHMUSA CJIOXHbIX AAaHHbIX (Yy>Xe ecTb)

IIpukiagabie 321241 aHAJIHU3A JAHHBIX \ 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 4 cnaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

3auem MATLAB pata-mavHepy

M3 NIMYHOro OnbITa... NPOUEHT ucnonb3osanua Marnaba:

15T 3RD ,
100% "ru l““l _~_f;'~~._; . ¢ 9 s,
duinnhumby [ LOAN
AVITO-u
Grockltl ) ] o I
2nd/119 4th 7th/117

1st/120 nd/239 3rd/200 /925 5th/285
- — MOX>XHO 3aMEeHMUTb APYruM CpeacTBoM, B - venbas

IIpukiagabie 321241 aHAJIHU3A JAHHBIX 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 5 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

4\ MATLAB R2012b = | B[S
SHORTCUTS PUBLISH USRS & S (@) search Documentation pH
2 o [ @mre | me B AR - @4 L & H [emsem
[iz/ compare = Comment % s Gd o GoTo « : -
New Open Save - - Breakpoints Run Runand Runand IE_-{}Aﬂvanoe
- - - EPrnt - Indent 'Il;'_;:l lg__\;.‘ru H.Fnd - - - Time Advance
FILE EDIT NAVIGATE | BREAKPOINTS RUN
a8 = Ly v Users ¢ Meijin » Documents ¢ MATLAE »
" Editor - D:\Competitions\SocialCircles\sc_loaddatad.m (¥ Workspace
sc_loaddata.m % | sc_loaddata2.m ¥ | sc_loaddata3.m ® | makeDictionary.m x[SC_|CI-EddE|tE|4.m ® | munkres.m #| my P | Name Value Min Max
— —
7 — testid A = []; % HOMepa nonbsoBaTenen -~ Ha (123 4] 1 4
q HH ans [10;04] 0 4
9 — while 1
10 — s = fgetl(ffile); i
11 — if ~ischar(s), break, end; 1
12
13 — t = find(s=='":");
14 — id = strZ2numi{s(l:t-1)); % uUMcao 0o OBOESTOYMH
15— J = str2num(s(t+l:end)); % umMcima nociue - ‘ M b
Command Window & | Current Folder @
>> a = [12; 3 4] I blame
Apps
a = t data_bigchkNN.mat
3 Eﬂtemp.mat
$ai PN
1 2 Details
3 4 Cu:ur'rilmand History (O]
~clear i
>> diag(diag(a)) ra = 1[12; 3 4]
Ix il ~diag(diag(a)) i
—

PUKJIQJIHBIC 3a/1a11 aHAJIU3a JaHHbIX 4 CCHTHOPHA ZU14 101a



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 6 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

OCHOBHbIE OKHa

Command Window - epopgarca komaHasb! (CTaHgapTHbIE NpUMémMsl Tyuna T)
Editor — nmuyrca m-ckpuntbl (komaHpga edit)

Command History - ucropusn komanp

Workspace — nepeMeHHblIe B namMaTu

Help - nomowb

Current Directory - tekyuwan gupekropusa (TyT MuLyTCA CKPUNTbI)

Figure — pyucyHkm

Profiler — npodannep

MatLab - aTo uHTepnpeTarTop!

IIpukiagabie 321241 aHAJIHU3A JAHHBIX 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme)

i

J

pi

Inf

eps
realmax
realmin
ans

NaN

7 caaua 3 48

JAbsikonoB A.I'. (MockBa, MI'Y)

C'raHnap'rH bi€é NnepemMmeHHbIe

clear - oumMcrTka namaT™

y — KOHEeLl KOMaHAbl, HE BbiIBOAMTDb pe3yrbTaT

YyBCTBUMTENbLHOCTDb K perucrtpy!

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX

I
N

i
i

2
clear 1i
i
ans =
O + 1.00001

-1/0
ans =

-Inf

[1,2].*[3 4]
ans =
3 8

24 cenTsiops 2014 roga




Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 8 caiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

Teope'ru KO-MHOX>XXeCTBeHHbIe onepaumm

> A =1]1,3,5,3]; B =1[4,2,2,3]; setdiff (A, B)
>> [A, B] intersect (A, B)
ans = setxor (A, B)
1 3 5 3 4 2 2 3 issorted (ans)
sort (B)

>> union (A, B)
ans =

1 2 3 4 5 nopsapok!

>> ismember (2, B)

ans =
1
>> ismember (A, B)
ans =
0 1 0 1 norMyeckKkmm maccus

>> unique (B)
ans =
2 3 4

IIpukiagabie 321241 aHAJIHU3A JAHHBIX \ 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme)

9 caaug us 48

MopoxpeHue marpuu

>> A = [1,2; 3,4]

=

2
3 4

>> zeros (3)

ans =
0 0 0
0 0 0
0 0 0

>> B = fix(10*rand([2 3]))
B =

2 9 1

5 9 9

onepauum nNo3fIEMEeHTHO!

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX

> a = 1:5
a=

>> a = 1:2:5

1 3 5

>> A = ones([2 2 2 1]);

>> size (A)

ans =
2 2 2

>> reshape (A, [2 4])
ans =
1 1 1
1 1 1 1

=

JAbsikonoB A.I'. (MockBa, MI'Y)

14

24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 10 caaiing u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

Onepauum ¢ marpuuamm

> A = [1 2; 3 4]; OTNIM4YMe OT CYMMbI:
>> A(:)" >> max (A)
ans = ans =
1 3 2 4 3 4
>> sum(A) >> max (A, []1, 2)
ans = ans =
4 6 2
4
>> sum (A, 2)
ans = >> max (A, 2)
3 ans =
7 2 2
3 4
>> sum(A(:))
ans = >> min(A,A')
10 ans =
1 2
2 4

Onepauum BBINONMHAIOTCA NO cTon6buam!
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Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 11 cnaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

KoHkareHaumua martpuy,

>> A = [ones(2); eye(2)] >> C = cat (3, ones(2), eye(2))
A = C(:,:,1) =
1 1 1 1
1 1 1 1
1 0 C(:,:,2) =
0 1 1 0
0 1

>> B = [ones(2), eye(2)]
B =
1 1 1 0
1 1 0 1

IIpuxiaagHbie 3a1a4U aHAJIN3A JAHHbIX 24 cenTsiops 2014 roga
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12 caaiig u3 48

UHpekcaumsa 3NnemMeHTOB

C eanHMnLbI!

(1,1)

(1,2)

(1,3)

(1,4)

JAbsikonoB A.I'. (MockBa, MI'Y)

Crpoka - ctonbewn

(2,1)

(2,2)

(2,3)

(2,4)

(3,1)

(3,2)

(3,3)

(3,4)

>> [1,3] =

1 =

3

1

A(l, 2)

A(l1, 2, 1, 1) %

A(l:2,

[2 4])

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX

° JDJIeMeHT

[¢)

ind2sub ([3 4],

OH Xe

$ nopzMaTpMiia

[3 7 12])

1 4 7 10
2 5 8 11
3 6 9 12
>> sub2ind([3,4],
ans =
7
(1,1)(1,2) (1,3)|(1,4)
(2,1) 1 (2,2) (2,3) | (2,4)
(3,1)(3,2)(3,3)|(3,4)

24 cenTsiops 2014 roga




13 caaiig u3 48

Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme)

UHpekcauma 3NnemMeHTOB

JAbsikonoB A.I'. (MockBa, MI'Y)

A(:,3) = [] % ymaneunme (1,1) (1,2)|(1,3) | (1,4)
(2,1) | (2,2) | (2,3)  (2,4)
(3,1)(3,2)[(3,3)(3,4)
end - oueHb yAO6HO
A(end, 1) % nocrnenHsiz CTpPpOKa (1,1) (1,2)|(1,3)(1,4)
(2,1) 1 (2,2) | (2,3) | (2,4)
(3,1) 1 (3,2) (3,3)(3,4)
A(:, 2:3) = A(:, [3 2]) >> B(2,2,2) = 3
% IepecTaHOBKA CTOJOLIOB B(:,:,1) =
0
> A =[], A(end+2) = 2 0
A = B( ’ 12) =
[] 0
A = 3
0 2

Yero HeT - A(:,

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX \

-i) BmecTO 3TOro A(:,

[1:1i-1 i+l:end])

24 cenTsiops 2014 roga




Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 14 cnaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

NpuBepeHue pa3mepos

>> A = reshape(1:9, 3, 3) >> A(1l:8) = rand([2 4])

A =
1 4 7 A =
2 5 8 0.8147 0.9134 0.2785
3 6 9 0.9058 0.6324 0.5469

0.1270 0.0975 5.0000
>> A(:, end) = [1 2 3]

A= Uto Henb3n:
1 4 1 A+ [1,2]
2 5 2
3 6 3
>> A(end, :) =5
A =
1 4 1
2 5 2
5 5 5

IIpukiagabie 321241 aHAJIHU3A JAHHBIX \ 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme)

15 caaiin us 48

PasamepHoOCTb maTpuL

> A =rand([2 1 3 4 1]);
>> size(A)
ans =

2 1 3 4

>> A = squeeze (A);
>> size(A)

ans =
2 3 4
>> [rows, cols, ~] = size(A)
rOws =
2
cols =
3

HpI/IK.IIaIIHbIe 3aJjavdi aHAJINn3a JaHHbIX

JAbsikonoB A.I'. (MockBa, MI'Y)

Ypno6bHoe ycTpaHeHue (hbMKTUBHbIX

pa3MepHOCTEM.

TaxK noMme4yaloTCA HeHY>XHble

nepemMeHHble.

24 cenTsiops 2014 roga
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PoKyCbl C pa3MepHOCTAMM
[1 1; 1 1]; >> Y = reshape (X, [2 2 2 2])

2%A; C = 3*A; D = 4*A; L
>> Y = permute(Y, [1 3 2 4]);

[A, 3*A; 2*A 4*A]

>> A
>> B

[2 2 4])

24 cenTsiops 2014 roga
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Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 17 cnaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

Onepauum ¢ marpuuamm

> A = [1 2 3; 4 5 6] >> diag(diag(A))
A = ans =
1 2 3 1 0
4 5 6 0 5
>> circshift(a, [0 -1]) >> triu(a)
ans = ans =
2 3 1 1 2 3
5 6 4 0 5 6
>> flipud(A) >> cumsum (A)
ans = ans =
4 5 6 1 2 3
1 2 3 5 7 9
>> rot90 (Aa) >> diff (a)
ans = ans =
3 6 3 3 3
2 5
1 4

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX \
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Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 18 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

Pabora c hannamm
CranpapTHbIM import - oueHb HeadhddpeKTMBHOE CpeacTBo

>> save b.mat a BHyTpeHHu#M

>> load b.mat
mar: mat-
>> save b.txt a -—-ascii cbopma at

cannbi
>> f = fopen ('st.txt');
>> a = fscanf(f, '%d:%d %d4/%d', [4 100])'
a = 12:01 5/7
12 1 5 7 13:06 3/2

13 6 3 2
>> fclose (f);

>> g = fopen('st2.txt','w');
>> fprintf(g, '%2.2d:%2.2d %2.2f/%2.2d\n', a'); 12:01 5.00/07
>> fclose(q) ; 13:06 3.00/02

B MaTtnabe npupérca nucarb BBOA-BbIBOA...

IIpukiagabie 321241 aHAJIHU3A JAHHBIX \ 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 19 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

PaspeXxeHHble MaTpuLbl
XPaHATCA TONMIbKO HEHYJeBble 3NnemMeHTbl (no ctonbuam)
BEeUCTBUA KaK C OObIYHbIMM MaTpuuamMm

> S =[001; 2 0 3; 00 01; > i = [1 2 3 4 5];
>> S1 = sparse(S) > 3 =1112 2 1];
Sl = > v = (1:5).12;
(2,1) 2 >> sparse(i,j,v)
(1,3) 1 ans =
(2,3) 3 (1,1) 1
(2,1) 4
>> S2 = full (S1) (5,1) 25
S2 = (3,2) 9
0 0 1 (4,2) 16
2 0 3
0 0 0
>> whos speye ([2 3])
Name Size Bytes Class spy (S)
Attributes S = spalloc(2,3,2)
S 3x3 72 double
S1 3x3 80 double sparse
S2 3x3 72 double

IIpukiagabie 321241 aHAJIHU3A JAHHBIX \ 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 20 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

MESE

Npaduka
Moxxanymn, makcumanbHO yaobHaa pna aHanu3a

Cross-validated MSE of Lasso fit
&0 T T

85

ol _ >> clf; % oumcTUTE PMUCYHOK
sl | >> plot (x,y);

orai: | >> title('plot'); % nHaseBaHue
< : _
o Il ] >> xlabel('x'); % MeTkMm ocem
1 ) i L e >> ylabel('y');
ot [ et . . o
L _ >> figure % coBpmaHMe HOBOI'O OKHAa
I . o %
L e AR >> area(x, y); % BakpameHHnM Irpadmux
e >> grid on; % HapucCOBaTkE CETKY
- — >> figure(l),; % BHBOA B nepreoOe

>> hold on % He cTupaTks npensgylee
>> legend('g2', 'x') % ;merenga

0.1235 [
0123
0123

0.1238

bar
scatter
plot

01238

0.1236 g £ z
-0.7483 07483 -0.7483 -0.7465 -0.7483
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Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 21 caaiing u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

PyHKkuma meshgrid

[X,Y] = meshgrid(x,y)

X=(X1,X2, L) /xm)
Y=(Y1,Y2, L) /Yn)

X= Y=
X1 X2 - .. X Y1 Y1 .« . Y1
X3 X2 .« .. Xm \'g: \'g: - .- Y2
X1 X . o Xm Yn Yn o o o Yn

BoiuncneHme pyHKUMMN BO BCEX ToOUKaX
BMpa (x;,y;) Tenepb ynpouaercs:

Z = sin(X.*Y) + abs(X-Y);

IIpukiagabie 321241 aHAJIHU3A JAHHBIX \ 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme)

< Localized Regression
Confidence Intervals

>>
>>
>>

>>
>>

22 caaiig n3 48 JbsikonoB A.I'. (MockBa, MI'Y)
Npaduka
x =0:0.1:1;
y = linspace(0,1,11); % wmnm y=0:0.1:1

[X,Y] = meshgrid(x,y)

7 =

$ mim [Y,X] = ndgrid(y, x)
sin(X*pi) + Y;

surf(x, y, 2);

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX

Mo>xHo coxpaHaTb B chopmare fig,
KONMpoBaTb M BCTaBNATb

CoBeT: coxpaHauTe faHHble, a He
rpacdmkm
(+ m-cKkpunTbl ANA NONy4YeHus
rpacpukoB)

| 24 centsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme)

23 caaia u3 48

CuHTakcuc
O4YeHb npocrtrom!

JAbsikonoB A.I'. (MockBa, MI'Y)

prms = zeros(10,1);
count = 1;
current = 1;
while true
current = current + 1;
if ~isprime (current)
continue
end
% current - npocToOe uYMCJIIO
prms (count) = current;
if count == 10
break;
end
count = count + 1;
end

prms

prms = 2 3 5 7 11 13
19 23 29

17

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX \
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Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 24 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

CuHTaKkcmc

oTpMuaHue — ~
Unm - ||, noanemMmeHTHoe unm - | (aHanorm4yHo &)

Boo6we-To UMKIbl CTApPalOTCA HE MUCMNONb30BaTh...

switch isempty (A)
case 0
'HenycTom'
case 1
'nycTomnm'
otherwise
l?l
end

IIpukiagabie 321241 aHAJIHU3A JAHHBIX \ 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 25 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

Jlormueckue maccumBbl
OAHO M3 CpeAcTB OTKa3a OT LiMKIOoB

> A =[15 3; 4 2 6] >> find (A>0)
A = ans =
1 5 3 1
4 2 6 4
>> L = A>2 >> [1i j] = £ind (A>0)
0 1 1 1 1
1 0 1 2 2
Craparbca obxopgutbca 6e3 find
>> A(L)'
ans =
4 5 3 6 >> +(A>0) 3auem + ?
> A(L) =0 MHorme cpyHKUMM onpeneneHbl Haf
A = double
1 0 0
0 2 0

Y10 penaer KkKomaHpga
+(~~a)?

IIpukiagabie 321241 aHAJIHU3A JAHHBIX \ 24 cenTsiops 2014 roga



Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 26 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

Jlormueckue maccumBbl

any, all, isprime, logical, true()

IIpukiagabie 321241 aHAJIHU3A JAHHBIX \ 24 cenTsiops 2014 roga
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% MPAR cpaBHEeHME CHUI'HAJIOB B 2X

MeTpMuKax

function [pl p2] = mpar (x,

X = mmean (x) ;

y = mmean(y) ;

pl = sum(abs (x-y))

p2 = sqgrt(sum((x-y)."2));

% MMEAN BHYECTE CpemHee
function x = mmean (x)
X = X - mean(x);

31

o

KOO IJIsT WMJIJIIOCTpPaLmu
BJIOXEHHBIX (YyHKLIMM

s}

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX

y)

27 ciaaiig n3 48

m-channoli

function £ = myfunc(a,b,c)
a=a+ c; % new

b(l) = b(l) + 1; $ new!!!
f = a(c>0) + b(c>0) ;

NepemeHHble a, b meHArOTCA,
nOo3TOMY noa HUX 6yayT co3paHbl
HOBble obnacTtm namaru, a nop
nepemMeHHyIo C — HeT.

JAbsikonoB A.I'. (MockBa, MI'Y)
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Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 28 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

CTpykTtypbl /| AHOHUMHbIEe (hYHKLUM

>> a.a =1 f = Q(x,y) max(sort(x)-sort(y),0)
a = A =[1 2 3; 4 5 6]
a: 1 bsxfun(f, A, [2 2]"')
>> a.b = 2 f =
a = @(x,y)max (sort (x)-sort(y),0)
a: 1
b: 2 A =
1 2
>> a.c.d = 3 4 5
a =
a: 1 ans =
b: 2 0 0
c: [1x1l struct] 2 3
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Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 29 caaiin u3 48 JbsikonoB A.I'. (MockBa, MI'Y)

AHOHMMHBIE (pYHKUUMU
MeAarieHHbIe, HO YNpPoLwaloT XXU3Hb

a =10; b = 20; NMomeHATb ABEe NepeMeHHble

swap = Q@(a,b)deal(b,a) 3HaAUYeHUAMM
[a,b] = swap(a, b)

sizel = Q(x)size(x,1) MNepBaa pasmMmepHOCTb
rows = sizel (zeros(4,5))
iseven = @(x) ~logical (rem(x,2)) YéTHoCTb

Ho TyT MmOX>XHO npouwe...
myExpr = @ (x) low < x < high;
inResult = myExpr (pi) B uém oumbka?
outResult = myExpr (17)

inResult =

1
outResult =

1
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>>
Cc =

>>
>>
>>
>>

c = cell([2 2])

[] []

[] []
c{1l, 1} = [1, 2, 3];
c{l, 2} = eye([2, 2]);
c{2, 1} = 'NAME';
cellplot(c)

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX

30 caaiin u3 48

MaccuBbl aueek

>> arg = {[1 3 2],
arg =
[1x3 double]

>> bar (arg{:})

> X =[1 2 3; 45
> a = {[1 3], ":'"}
a =

[1x2 double]
>> af{:}
ans =

1 3
ans =
>> X(a{:})

JAbsikonoB A.I'. (MockBa, MI'Y)

'g'}

'g'

6; 7 8 9];
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min and max = @(x) cellfun(@(f) £(x),

31 cuaaiig n3 48

MaccuBbl aueek
+ MCNOMNb3YIOTCA AJIA pa3HbIX TPIOKOB

y = randi (10, 1, 10)

just_values = min_and max(y)
[~, Just indices] = min and max(y)
[extrema, indices] = min and max(y)
y:

5 10 8 10 7 1 9 10

just values =

1

just indices

6

extrema
1

indices
6

10

2

10

2

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX

{@min,

JAbsikonoB A.I'. (MockBa, MI'Y)

@max}) ;
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Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 32 caaiin u3 48
Crpoxm
> s = '2.34:-4:UN"'; >>
>> s(s=="':"') = "' ! >>
s = >>
2.34 -4 UN >>
>> s = strrep(s, 'UN', 'NaN') >>
s =
2.34 -4 NaN >>
>> str2num(s) >>
ans =
2.3400 -4.0000 NaN >>
>>

JAbsikonoB A.I'. (MockBa, MI'Y)

files = dir('*.mat');
for I = 1l:1length(files)
thefile = files (i) .name
% memcTBUS C banioMm
end;

for 1i =1:9
thefile =
sprintf ('mat%d.mat', k);
data = load(thefile);
end;

3apavya 0 YHMBepcanbHOM AeKapTOBOM CTEeNneHU

X =1[15 7];
n 3;
eval(['[ ' sprintf('A%d ',1:n) '] =

ndgrid( ' repmat('X, ',1,n-1) 'X );'l);

[ A1l A2 A3 ] = ndgrid( X, X, X );

eval (['A = [' sprintf('A%d(:) ',1l:n) ']’

A = [Al1(:) A2(:) A3(:) ]

1)

findstr, strncmp, [sl, s2]

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX \
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CTtpokmn
PerynspHbie Bbipa>XeHus
mystring = 'IIBAL - anyuumn. Jlobio MaTnab! A Tw?';

splitstring = regexp (mystring, ' (?<=['!'.?])\s', 'split');
disp (splitstring)
BoT 3auem My>XHbl MaccuBbIl A4YeeK

'NI8AL - syuumn. ' ' NTo61:0 MaTsab!'’ '"A TBI?'

Y10 nnoxo
Pabotra c patamm

>> x = datenum('2012-10-02")
X =
735144

>> datestr (x+1, 'dd/mm/yy"')

ans =
03/10/12
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TUunbl
MeXxay TMnamm ecTb KOHBepTaumsa

MoanemMmeHTHbIEe PpyHKUUMN
arrayfun, cellfun, spfun, structfun

> a = {'one', 'two', 'tree', [1 2; 3 4]}
a =
'one' '"two' '"tree' [2x2 double]

>> cellfun(@(x) length(x), a)

ans =
3 3 4 2

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX \
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NaN
1. Pe3ynbTaT geneHumsa Ha HOMb
2. HeT paHHbIX
3. Alna otpeneHuna paAnoB nNpm BbiBoae rpacdomkKkos

Hekotopblie hyHKUMM paboTaroT € HAHaAMU, HEKOTOpbIe — HeT

>> any([NaN 0 1]) >> min([NaN 0 1 2])
ans = ans =

1 0
>> all([NaN 0 1]) >> mean([NaN 0 1 2])
ans = ans =

0 NaN
>> max([NaN 0 1 2]) >> nanmean([NaN 0 1 2])
ans = ans =

2 1
>> x = 0/0; NepemeHHan He Bcerga paBHa
>> X== cebe!
ans = 0
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ddchekTuBHOE NporpamMmmMmmpoBaHue

E = []; % Hago E = zeros([1 1000]); Boipensatb NnaMATbL 3apaHee
for i=1:1000

E(i) = sin(i);
end;
dataz = []; NMpumep: Kak MoXeT
data3 = [];

for idx = 1:100 yBernMmumBartbCA MacCmB

datal (idx) = fetchData();

data2 (end+1l) = fetchSomeOtherData() ;

data3 = [ data3 fetchYetMoreData() 1];
end

function data = unecessaryPreallocation OwnbKa HOBUUKA:

data = zeros(1,100);
data = fetchAllData () ; He Bcerga Hapo BbliaensaTtb

end namsaTb
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ddpeKkTupHOE NporpaMmMmmpoBaHme

A = rand(10000); BEKTOpPHbIe /| MaTpU4HbIe
B =Aa"; BblYMCNEeHUA
tic; C = A+B; toc;

BexTtopuaupyure!
tic;

for i=1:10000
for 3=1:10000
C(i,j) = A(i,j)+B(i,3);
end;
end;
toc;

Elapsed time is 0.147535 seconds.
Elapsed time is 9.747009 seconds.
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Matrix Laboratory (3¢ ¢dexTnBHOE MpOrpaMMupoBaHme) 38 caaiin u3 48

dddpeKkTuBHOE NporpaMmMmumpoBaHme

JAbsikonoB A.I'. (MockBa, MI'Y)

s =0; Nornyeckue maccuBbl

tic;
for 1i=1:10000
for 3=1:10000
if (A(i,3)>0.5)

s = s+1;
end;

end;
end;
toc;
s
Elapsed time is 2.083207 seconds.
S =

50000460

>> tic; sum(A(:)>0.5), toc;
ans =

50000460
Elapsed time is 0.433364 seconds.
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ddpeKkTupHOE NporpaMmMmmpoBaHme

for i=1:1000 _ NMpaBunbHO opraHu3oBbIBaUTe
A(:,1) = func(i) % NPOXOXKAEeHMe No MaTpuue

end;
ORO00
ORO00
u| |m|m|m
O00ORRRO0O0O000000
pe B aHanu3e faHHbIX 3TO NPUroAUTCA?
x = A\b % He inv(A)*b He Bbi3bIBaTh NMUWHUX PYHKLUNA

X = x(x>0) % He x(find (x>0))

dxkcnepumeHTupymnTte! [ina HOBbIX AAHHBIX — HOBbl@ 3aKOHbI.
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ddpeKkTupHOE NporpaMmMmmpoBaHme
>> x = round(rand (1, 1e7)); HeT TOPMO3HBLIM AaAHHBbIM!
>> tic; y = 1./x; toc
% IOJIOBMHA JHOEeJIEHMM Ha HOJb

Elapsed time is 1.540780 TUNUYHBIX NpUém:
seconds. X = x/(sqrt(sum(x.AZ)) + 0.0001)

> x =x + 1;

% Tenepr nenenuym Ha 0 He OygmerT
>> tic; y = 1./x; toc

Elapsed time is 0.329759
seconds.

>> a = rand([1 100000]) ;
tic; a = a(a>0.5),; toc;
Elapsed time is 0.001209 /
0.001159 / 0.001159 sec.

>> a = rand([1 100000]) ;

>> tic; a(a<=0.5) = []; toc;
Elapsed time is 0.001919 /

/ 0.001872 / 0.001827 sec.

Bcerga ectb HeCKONbKO BapuaHTOB!
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ddpeKkTupHOE NporpaMmMmmpoBaHme

Ucnonb3ayurte bsxfun eBmecto repmat

n = 10000,

A = rand(n) ;

tic; A./repmat(sum(A,2),1,n); toc
tic; bsxfun(@rdivide,A,sum(A,2));

Tpm cnocoba HOpPMUPOBKM

> A = [1 2; 3 4] toc

A = tic; sparse(l:n,1l:n,1./sum(A,2))*A;
1 2 toc
3 4 Elapsed time is 0.359943 sec.

Elapsed time is 0.234170 sec.
El i : .394 ]
>> A./repmat(sum(A,z) 1,2) apsed time is 0.394007 sec

A = sparse(rand(10000)>0.5);
>> bsxfun (@rdivide,A,sum(A,62)) tic; A./repmat(sum(A,2),1,n); toc
tic; bsxfun(@rdivide,A,sum(A,2));
>> sparse(l1:2,1:2,1./sum(A,2))*A toc
tic; sparse(l:n,1l:n,1./sum(A,2))*A;

ans = toc
0.3333 0.6667 Elapsed time is 4.010275 sec.
0.4286 0.5714 Elapsed time is 1.148956 sec.

Elapsed time is 0.707605 sec.
oe B aHanu3e gaHHbLIX 3TO NpuroguTca?
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A = rand([10000 1000]) ;
b = rand([10000 1]) ;

pinv (A) *b; toc
inv (A'*A) *A'*b; toc

tic; x =
tic;
tic;
tic;
tic;
tic;

XXX XN
I

Elapsed
Elapsed
Elapsed
Elapsed
Elapsed
Elapsed

inv (A'*A)* (A'*b) ;

(A'*A)\A'*b; toc
(A'*A)\ (A'*b); toc

A\b; toc

time
time
time
time
time
time

is
is
is
is
is
is

R OOOONDN

.104123
.439358
.248658
.547900
.192129
.847785

toc

seconds.
seconds.
seconds.
seconds.
seconds.
seconds.

42 caaup u3 48

JAbsikonoB A.I'. (MockBa, MI'Y)

PeweHue o6bIMHOro ypaBHeHMA

Bcé 3aBuMCcMT OT pacCcTaHOBKM
CKOOOK...

e B aHanu3e gaHHbLIX 3TO NpuroguTca?

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX
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Eweé coBeTbl
e Acnonb3ayurte chyHKLMMN, & HE CKPUNTbI

e He meHAMTEe TMN NepeMeHHOM

He 6anyunrechb paspeXxXeHHbIMMU MaTpuuamMmm

e Ucnonb3yuTte npodchannep

e [loBepanTe aHanNM3aTopy Koaa

e He ncnonnayure eval, evalin, andassignin

o HEPEMEHHaﬂ AOJI2DKHa NOABMUTHBCHA ClneBa

e He ncnonsayure rnobanbHbIe nepeMeHHble
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Korgpa HecTtaHpapTHble pelieHMsA

>> X(X(:,1)==className, :)

YacTto nyuuwie oauvH

>> X = sortrows (X, 1); % COPTMpPOBKa CTPOK pa3 oTCopTUpPOEBAaTh,
>> [classes indxF] = unique(X(:,1), 'first'); YyemMm mcnonb30BaTh
% KJIACCH M MX Hauana nornyeckKkme MaccHmBbl
>> [classes indxL] = unique(X(:,1), 'last');
3 MOCJIeOHMEe 5BJI-TH KJIACCOB 1 2 3 4
>> ic = find(classes==className, 1, 'first'); 0 0.3 3 45
3 HOM?p Ham?ro Fnacca_ ) 0 0 2 > 23
>> X (indxF (ic) :indxL(ic),:) % BrBOO OOBEKTORB 0 03 5 34

0 0 1 54

1 1.1 2 44

1 0.5 3 6

1 0.7 1 18

2 1 2 20

2 1 5 36
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JAbsikonoB A.I'. (MockBa, MI'Y)

Cneundumka BbiUMCNEeHMM

>> ((le-15 + 1le-15) + 1e30) - 1e30

ans =
0

>> (0.3 - 0.1*3)
ans =

-5.5511e-017
> X = [1.1:0.01:10];

>> find (S==1.13)

ans =
Empty matrix: 1-by-0

IIpukaaaHblie 321a4d AaHAJIU3A JAHHBIX

He npoBepanTte Ha paBeHCTBO
BelleCcTBeHHblIe yucna!
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®dparmeHT Koga - ochopmneHue

for iFile = 1l:nFile
for jPosition =

fileName = getn

fileSize = file

if (checkTiffFo
tableNo = %

o

(e]

s
1l:nPositions

ame(); % NMs QyHKUMM - MaJIeHBKMMM OyKBaMm
size(); % He Hamo fsz

rmat()) % He checkTIFFFormat!

onpenesyieHue HoOMepa TabJuis

for i = 1:MAX ITERATIONS % KoHCTaHTa BaryiaBHMKU OyKBaMu

Segment.

end;
end; % if (chec

length = % HasBaHMe CTPYKTYPH BarjlaBHBMU
% He Hapmo Segment.segmentlength

kTiffFormat())

end; % for jPosition = l:nPositions
end; % iFile = 1l:nFiles

weightedPopulation

= (doctorWeight * nDoctors) +
(lawyerWeight * nlLawyers) +
(chiefWeight * nChiefs) ;
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Big Data

1. 64-bit Computing. 500 Iro!!!

2. Memory Mapped Variables. ®yukumna memmapfile - paboraem c
AUCKOM, a HEe NaMATbIo.

3. Disk Variables. ®yHkuua matfile - obpauwieHme npamo k mat-channam.
4. Intrinsic Multicore Math. MHorme cpyHKLMM MHOIONOTOKOBbDIE.

5. GPU Computing. ®yHukuum B Parallel Computing Toolbox

6. Parallel Computing. Parallel Computing Toolbox/MATLAB Distributed
Computing Server (Ha Kknacrepax)

7. Cloud Computing. MATLAB Distributed Computing Server on
Amazon’s Elastic Computing Cloud (EC2)

8. Distributed Arrays. Parallel Computing Toolbox & MATLAB Distributed
Computing Server.

9. Streaming Algorithms.

10.Image Block Processing. ®yHkumsa blockproc - pabora ¢ 6onbminmm
nsaobpaxxeHnamm.
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Uto umtaTth

1. Momowb

2. Mone3Hble 6norm

Loren on the Art of MATLAB - MATLAB Central Blogs
blogs.mathworks.com/loren/

3. YuebHOe nocobue

ObakoHoB A. I'. AHanNu3 pgaHHbIX, oO0yueHue no npeueneHTam,
nornyeckue urpbl, cucrtembl WEKA, RapidMiner v MatLab (npaktukym Ha
3BM Kadeapbl MatTeMaTuyecCKMX MmeToaoB NPOrHO3MpoBaHus). —
MAKCIHpecc, 2010. — 278 c
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