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>> d=.2
d:
0.2000

>> g=2.3658
g =
2.3658

23l g (i @eS oolainl () e slad 3 Cline jeiws G slel jo 4SS 50,0
Sguds ool 03ld yinled Jg 990 o0

>> s=5.69;
>> £ 14=36;

Ly ()Ll cudle lojgiws (ro jokaie (pa 08 8)lg Jlaw SO o ) jgms (pain ouilei oo
;‘ ‘5]5 \)9..»69 odls u,..ul.o.v o u.:Ls )9.'2.»...'0 d?b.».! L& )l obLEJ.'Lw‘ Q)sm )o p.u‘df‘s‘o QJ&..Q..»
Al dwles Bl asl igled @S oolaiw! (JISos

>> d 58=2.36;e=12.365;

>> a=2,b=56,c=5,

a =
2

b =
56

c =
5

e jo 1) o)ldie Cann e Jlo gl o oo cLie (o Slael ioled 0590 j0 sl dnll o

RveLgeny

>> 20000000000
ans =
2.0000e+010

oS iy a5 | Slael wiles o 55 Gialed e L 2X 100 wlilgs & ygo (s 1Az

\f
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>> 2.36e4 = 2.36x10*
ans =
23600
S y25 55 hie Oygea |y 0lg8 eudled e
>> 6.39e-3 = 6.39x1073
ans =
0.0064

Glgad i 4 Jls gl w)ls oo slas )5 aSwloas adgl o0 )lade el cpais Cdle (o

oS 5o 0,13l Wil 5105008 5 otee

>> pi 2> Toue
ans =
3.1416
>> 1 > V=1 Ll sae
ans =
0 + 1.00001
>> > V=1 Ll sae
ans =
0 + 1.00001
>> eps > € Hobon! S>g8 Loy sae
ans =
2.2204e-016
>> inf > 00l o e S3s
ans =
Inf
>> nan 2D cedsne S &Sl slise 4, NaN ( Not-a-Number)
A
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ans =
NaN

>> 0/0
ans =
NaN
aisbenan s 0/0 Jio gly

oo guuls wlds’ Y.V
aill oo wgwhile. else. fore end ¢ if Jols SlolS pul g Cannd 0l Cldine (g0l SlalS™ lows

oS ol e yloyd s o | iskeyword

>> iskeyword
cdie oS wlls
ans =

'break'’
'case'
'catch'
'classdef'
'continue'
'else'
'elseif'
'end'

'for'
'function'’
'global'
lifl
'otherwise'
'parfor'
'persistent'’
'return'
'spmd’
'switch'
ltryl
'while'

\F
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oy WMo YV

39 oS ookl 7 oled 5l auile oo S Bl ali 5l Sewnd o |y Sloribgl pudlge 4SSl 6l
5 o9 wmlys ozl e g oasl )0 jew S5 4 sl ples 0 slei al jlam Gl sle S50 0l
Ctls wialgs eadgs gy saled o) S

>> a2=2.145; % one patameter

bl oloe! V.Y

dae Sy jekiie b gl oS i aliie O gy | Slael puilei oo Jo 1 dalisee sue oy a5
A5 oS oo ialed 2H1HF3 L g 2431 Ojgas [ ¥ coghge Caand o ¥ b Cand L alie
L oo adl asls g)laie o Wlgh oo a5 el i3 piie (gogdln ¥ sae (gliney 2413 & jLe a5 )l
9 8L e SG pb Wl e o ite (6,lL aeld @y ax g L 31 a5 (> 50 aBl outd iy yes
1 Lo el oo a5 Gl cpl amo 7, L] jo Wilgs 0 a5 Glas 5 jlad 8929 ISk ol (ol
33T Jg s puplgse IS g 31 O)le b )5 10 &jgo ol o el o0ls jlade asl 4o
5 Sl sl 3 Iy o ls ] 45 il i S oolind 243 ©le e e
5 1i Joleo o olie 3l joi (slow muiS oo oolaiwl atb™*i 5,8 51 31 ol jige ol (1l £434

243* 1 1 gy oS o0lainl 1
>> 2+31

ans =
2.0000 + 3.00001

>> .454+3.81
SNISEN=
0.4500 + 3.80001

>> 443*1
ans =

VY
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4.0000 + 3.00001

>> 4+i3
??? Undefined function or variable 'i3'.
> Gero b @b) ol oo iy o5 13

>> 1=10;4+3*1
ans =
34

>> 1=10;4+3*11
ans =
.00001

[5LeSlpeade bal,l sl M
Aol by, b pole saoll M
Jats Sl cde L), LL ™

@dae salThg lop 1) ol Joles job 4y a8 il plss (gilaw G ple o &g ol o

a8 Jlis |y 5 laJlie 2t oLl (6l qoealion (41,1

>> a=[2,5,8]
a:
2 5 8

>> b=[2 -9 1.36 5.2 6.9]

b =
2.0000 -9.0000 1.3600 5.2000 6.9000

>> d=1] i RS SO

d =

YA
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zeoy o oSS LT gadge cul 0 Guye 1S paie 4 jaie Ojgar eulyi oo | Laayl)]
PRS0

>> c(1l)=5;c(2)=8;c(3)=10;

e m o Gl S Cesl s g 00gs o @l i o Laq\j ol M

2 a0 gtudes polie (pl 0SS b, cdiis iy i 1) e pile yolie Sl golass o5 0 M

Ky oo

£ =
5 8 0 0 0 -5
S oolatul (g goslu slgal, 5l gl oo i jo B plai b slacl 3 leailj R e gl
>> cl=1:5 > OL Y slael
cl =
1 2 3 4 5
>> ¢c2=0:06 > F L. olael
c2 =
0 1 2 3 4 5 6
>> ¢c3= -6 : 9 > q G -f olael
ans =
4
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Columns 1 through 11 > WG Y g
-6 -5 -4 -3 -2 -1 0 1 2 3 4
Columns 12 through 16 > 126 IY g

5 6 7 8 9

Iy o0 ol olawd led cod aS 0o )l0 dxgd aiSS (pl 4y 558 (5 1o ialed 050y (ol sl p
3l Cudgame leyd dmae ojlul 4 dxgi bl )0 0,90l jo g ol las Jau SO o
Ol Oy oyleds SIL Gl 1) oy sae ,o 1 Cel hlaw o ple S lop a8 Ll

R uu).u Q,'.‘ 615 oJl- ‘1,....5 Cyes o|5.>'c]o dde u_{.; |) slael Jovey) ‘alf |‘°"‘"9"L5‘° CyoTed
] O g0
ol 1y ey pl8 d oS sl e nidim Gy o Cb ol m B n 3l slael slisey aSim

Ly O356ln Ol ciuymd ol slp (ped )0 058 o0 (o9, DS 5050 5 sloJlie b vd o

nm = (nim) = [nim] g 1) Hsiws 98 ol e b g 9,5 eoliul 1 [ cwdle

>> dl=0: 2 : 10 > a8 Loo b yanm olucl
dl =

0 2 4 6 8 10
>> d2=2: .2 :3 > Y AELY LY ol
dz =

2.0000 2.2000 2.4000 2.6000 2.8000 3.0000

b ol Joles slysey =kt !
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>>d3=0:-1:-3 > YU jao olael
d3 =
0 =1 =2 -3

e (sl 93,5 55 ko sl Lot 525 plS a3l o gl o0 51 iS58 90 206 o5 > sl

OS¢ dle> 43 o Sle 0:-3 Ojle gdoms

>> 0:-3
ans =
Empty matrix: 1-by-0 =2 ho 8\ @ ke

aiZiwd Jobo ViV 9 V¥ 5o 90 diged (gl cim wib oo V pE Glinay jud a8 auis SO

Golas Caond (pdix 4 st Sygan 1) olgsds glosl peplysu ST :linspace () 4

- o= linspace(a,b,N) &g ) Slg1,8 0,8 5 0uiS oo o0lii] @l oyl 51 oS ounndhs

Ol polie dlolicb 31 paie ga Jol yate b gyl oy o ol doei jo a5 il
lls quple> N jls s Jobo o

>> linspace (4,9, 6)
ans =

4 5 6 7 8 9
>> linspace (1,2, 6)

ans =
1.0000 1.2000 1.4000 1.6000 1.8000 2.0000

P glasl,T ¥.0

A
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5 ples oo o pled jolic b g)lop i3le slp Gao sles saul)]) :zeros (1,n) 4
ebn sal)l G zeros(1,n) gzl 45 Gjgo (s miS ool Zeros giws

Q2o oo oo plad (Yxn)

>> zeros(1l,5)
ans =

0 0 0 0 0
>> zeros (1, 3)

ans =
0 0 0

—or S plp polie A b gylop il lp (S pled sal,]) s ones (1,n) 4
(\xn) obn sal,l <G ones(1,n) a5 & g0 pds puS ooliiwl ones jgiws 5| auilss
MQLSAJM

>> ones (1, 6)
ans =
1 1 1 1 1 1

apjles & yolis ales L VxF Glal] @

>> 5*ones (1, 6)
ans =
5 5 5 5 5 5

Sl g0l 0,8 e sleal)] il sl &g ol

Yy
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rHolai saslyl g olael Y.8

Cowl oo 48,8 la5 o alise wilgs Bolas slpws slo g laasl)T ¢ slael odgs jglaies cdia o
Ayl 0s jels slas )5 g aisS o adgi |y slael pl Oglate yhg miles cpl 51 S y0 a8

oS 0 B ) @l (pl 5l Aged dim 5

[0 1] o3k ,o cileSs e b Solas sloel oy jelaias &b pl: rand(1,n) 4

Sgds oo oolazwl

a5 col Vs gal)] SO Jols oS o Sles rand(1,n) &g sl jo |y rand &b

Jle Gl el K g yho (o Solas so0e 4, paie

a = rand(1l,4)

0.8147 0.9058 0.1270 0.9134

ol K g yho s Solad goae wl)late o

oS oo soae o |y rand() b paled oo Mg @395 (6555, 03k 4o (Bolas slael aSol (6l 5
3l 1,8 [0 5] (so5L 40 5* rand(1,4) Jlwe ly

>> a=8*rand (1, 3)
a:
6.4022 1.1351 3.3741

[ab] o3l ,o at(b-a)*u ol [0 1] go5b o Bolas sae SGu ST IS el 0

3yl 41,8

>> u=rand(1l,6);

Yy
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>>ul=2+(5-2) *u 2> ul€la Dbl a=2 b=5
ul =

4.4704 4.0845 2.9513 4.8507 2.1033 3.3162

aiyls 1,3 [25] o3l yo 9 Bolas ul polie

5 yho Sl by a9 b Solas olael odgs jglaies ab pl randn(l,n) 4
Slo>1,8 randn(1,n) & jeas rand() @b alice 1) 2b ol 098 oo oolawl (S5 il g
sads ol @ b Bolar goue alylraie jo a5 ol Vxn gal,l SO ol 0 o0

(0,18 3 )5 (wol8 2o silw ancd ;0 Loges &l (pl) 0l oo

>> a=randn (1, 4)
a:
-0.2414 0.3192 0.3129 -0.8649

22 i |y @598 5eSles 5 il )ly syl o0 0 4245 rand()
Rz A g oS oo oolatul mo  Solas slael odgs slp &b cpljl s randint() LU

oS (Sl 1, b cnl psle oo 0,8

Lol ;o) 0 Jsb LY gr jolie 5l JSie dolal gaid, odg @ randint (1,n) 4
(coslrand() as Slg=1,3
>> a=randint (1, 5)

a:
1 0 1 0 1

vf
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$lyp (012 . m)m )l 2SS mmo Solas oslael alg: randint (1,n,m) 4
Ol 99,5 03938l AU slaigog,s 4 paw ol Gl Wb mosae jglate oyl
AR o Cowdy Ml a8 o polic g Job b Bolay jls S randint(1,n,m)

m-1 50 yo paten

>> a=randint (1,5, 8)
a:
0 2 1 6 2

>> a=randint (1,5,80)
a:
73 12 66 43 79

o3k o Solas slael oJgs: randint (1,n, [a Db]) 4
(a atl at2 ...b-1 b)<==]a b]
>> a=randint (1,5, [-2 51])
g =
=2 1 =2 5 =2
>> a=randint (1,5, [20 25])

a:
24 24 25 20 22

P8 oo Slael oux gl aSl e Solal a6 S &b ol randperm(n)
solai oo 1y n b)Y slacl randperm(n) Jleo (gl 9,5 o 1,8 colainl 5 )50 Bolas

A

>> randperm(8)
ans =
3 7 2 1 6 5 8 4

Yo
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59 4 baiye ligas a5 aijls 09> Solai olael udg glp 18 6,500 0L Hlews slo s
s (Jg e brjes 500 Elail g Guslsy @595 Ly T ajes Jlo gl aidl oo alie slo
LS By |,

Basly] om0 sladio g ilgslys V.Y

Ulss g 0,5 oo 51,8 colaiul 050 Jlglyd 4 20 lade g SlgSl,8 el sladsl p sungiaS o
~giadlys Sl 55 L ilo s 65y 2 @ rz Slkes plail 5 (20)l0ie ( SlgS,8 50 i
39550 slode lie (YL sl

M.IS%.}.UL')La).ém)ob)#;ai)—“nli;‘W‘oﬁq)ﬁy&)éd‘ﬂq‘)])@&i&‘ﬁ
yaie ol S w5 Glg18 1) all 5l ol pae s STL g 0gd oo sols olis o] polie
g go 00l ioled
>>a (3)
ans =
20

??? Attempted to access a(0); index must be a positive
integer or logical.

mjlujmwmljwlmox&o)w u..u..\;‘u.l...‘o)d 4]

oS (Gl R Glejen ) jlade uaiz eslys oo

>>a(1:2) YL ebke
ans =

\id
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>>a (1l:3)
ans =

10 15
>>a (2:5)
ans =

15 20
>>a(2:2:8)
ans =

15 25

>>a(5:-1:2)
ans =
30 25

>>a (end)

ans =
50

>>a (end-3)
ans =
35

>>a (3:end)

ans =
20 25

>>a(end:-1:1)
ans =

50 45

>>a (1)

ans =

10
15
20
25
30
35
40

A

20

25

35

20

30

40

lie aala ) gal

30
45
15
> S Y ae
35 40 45 50
2 reesn Jol & AT Al el e o jle al b
35 30 25 20 15 10

2 el
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45
50

Glie aals (i) 5l

-0 all pate 0,5l Sialed o5 08 s e ile Gl lsie ey oo |, end

a5l

s m s |y gt iales () inled 3

] jolis 5l slasgorme Sjgatan 5 peily andls oy S (ol sl wuilsi oo

>>c=[1:5];
>> a([2 4]
SNISEN=

15 25
>> a([l 5 2 1)
SNISEN=

10 30
>> a([l 52 5 8
ans =

10 30
>> a(c(l))
ans =

10
>> a(c)
SNISEN=

10 15
>> a(d)
SNISEN=

15 35
>> a(lc d 2])
SISEN=

10 15
YA

;d=[2 6 3 5];
)

15

2 4 2 2 4])

15

20

20

20

30 45 15
25 30

30

25 30 15

www.ParsBook.org
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35

S (Slo>
15 15
20 30
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b alyl 2o lude YV
¢Wﬁ3skiw)b-cﬁbjﬁkL;b&béuﬁuﬁj‘uﬁ

>> a=[1 2 3 47];
>> b=[10 20 30 407;

>> a(l)=20 > a1l yaie SO a0 lake
a =

20 2 3 4
>> a(l:3)=[100 100 100] D yaic ai> lojen ad jlade
a =

100 100 100 4

>> a([2 5]1)=[77 77]

a =

100 77 100 4 77
>> xX=a
X =

100 77 100 4 77

>> x(1)=[] 2 e K Bl

X =
77 100 4 77
>> x=a;x(1:3)=[] > jacas Bis a=[100 77 100 4 77]
X =
4 77
>> a(l:2:end)=[] D 04T ) polic Bis
a =
77 4
Y4
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AR

bywibY
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MATLAB ;3 s ylo Y.)

gy Sl ool 48,5 MAtrix LABoratory 5l a5 Clie (6,380 51 cdie ;o s e Coon

sl LIS polie b e o e (s,

tomlo Gy Y

ailieenl Bl 55 OIS o sle a5 5o

[ 5k eSTn cadle b G il 5l

ol b5 L L jlaw Sy ol salols
A (oo L Lo S5

Jay 8Ty codle bl 0L

N 8 B H®

>> A=[1 2 3; 4 5 6]

A =
1 2
4 5

>> A=[1 2 6 -8;
A:

1 2
1 =3
4 5

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

Dw N

Yy

3
6

1 -3 5 4;4 5 5 6]

6 -8
5 4
5 6

)5 iy 5 Sz Ol e |y sl gal)] lnle
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oy Jbe SO L) ggoge (ol 005 o yal 8 pais 4 jale Ojpa pald e 1y b Sl
RS 50

>>A(1,1)=1;A(1,2)=2;A(2,1)=3;A(2,2)=4;

>>A 2> Al
A =

1 2

3 4

Digd oo By 25 0o 395ude> polie pl 1S oy o oy i |y s Sle polie 5l golass oS ye

>>B(1,1)=2;B(2,1)=5;B(2,4)=8;

Pl b o YNY
slaws S5Las Yoae b a5 Sglas pl b cenl 6 khw slaal)] Corse aliv MlS Eovwe oy
S )8 o 1y moolgsds sae (ones(),zeros(),rand(),...) ol ool oL milgy o e

ols pulem mXN s lo

>> ones (3, 06)

ans =
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1

>> rand(2,4)
ans =

vy
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0.6221 0.5132 0.0760 0.1233
0.3510 0.4018 0.2399 0.1839

S8 yolie LnXn G ple 3l slp &b ol 5l (axly 685 Lm il ) teye (n) 4
Sgu oo oolaiwl VLol

>> eye (3)

ans =
1 0 0
0 1 0
0 0 1

help slaJln g lbolS jo a5 6,58 Goads i, slo o jlo atws tmagic (n) 4

o] yolic 5 055 XN e (S 45 ALty o g0ly (gla e ile Wigid co o alio

g oyl sded gz 45 Wgh o 00wz (o ple ;0 b S aS widlb e n? B 1 Slael

JB L o magic(n)  &jga e sle ol Bl (LSS laggie a0 Grizren

) ol Ko i ey 45 glaie ol sl bl 5 il 5 siten 315
UL RS PO  PH PPV IReS

>> magic (3) > el 10 Ll o laygi uizmad g byl 51 S o olic don gox
ans =

8 1 6

3 5 7

4 9 2
>> magic(4) > Sl YF el 5o by ygins iz g bl 51 G 10 olic dan zox
ans =

16 2 3 13

5 11 10 8

9 7 6 12
vf
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poken 9 00 iy pa5 (5loman Lol o0litun! b g il iy y25

15

YAY

oS oolital oud iy slom Sle by al)T Sl el o lagm sl b g laal)T iy o

>> a=1:4 ;
>> b=[2 6];
>> ¢c=[1 2 a

>> A=[a ; a ;
A =

1 2
1 2
1 6

1 2 3
1 2 3
1 6 8
——————— A

=R R
AN NN N

L
NN ONDN
ww oo ww

Bl;
1 6 8 9]
3
3
8
4 1
4 1
9 1
3
3
8
3
3
8
; A
4 1
4 1
9 1
4 1
4 1

WS o Sy, |y ggoge pj sledle

4 2> a
4 2> a
9
2 3 4
2 3 4
6 8 9
R —— A _____
4 |
4 A
9 |
4 |
4 A
9 |
A]
2 3 4
2 3 4
9 8 9
2 3 4
2 3 4
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oy amd o plal ouiiigl YU slas le )0 aline )5 jgws (plicat (dim, A, B) 4

ad e L8 e LS 0 ke Ojea | BoA sl sl cat(2,A,B)
cat(2,A,B)=[A,B]4 cat(1,A,B)=[A;B]

o polie sbw A jolic Lones(n, m) Lyl Joleo 45 : repmat (A, n,m) 4

a5 oS oo ool olg3ds slaws o s ilo b g a0l G LSS ekaies jgiws opl 5l
boon olaw 4 Ll SO LSS) oLl 0,8 Gl GUed olu] o Jle ol

(repmat(c,1,n)

: Sl 2 Sy repmat(A,Z,S)JL*w 6‘)‘?

A A

repmat(A,2,3):(i A A

) @

repmat(A,1,)=(A A A A) M

>> ¢c=[1 4 2];
>> repmat (c, 2, 3)

ans =
1 4 2 1 4 2 1 4 2
1 4 2 1 4 2 1 4 2

e yilo (B3 ,ladio 9 Slg1 8 Y.Y

>>B=[1 2 3 4;5 6 7 8;9 10 11 12;13 14 15 16]

1 2 3 4
5 6 7 8

\id
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9 10 11
13 14 15

>>B(1,1)
ans =

>>B (2, 3)
ans =

>>B (3, end)

ans =
12

>>B (end, end)
ans =

16
>>B (end, end-2)
ans =

14

>>B(1:3,end)

ans =

10 11 12

>>B(2,1:end)

ans =
5 6 7

>>B (2, :)

ans =

AR

Glie aals (i) 5l

12
16

DA o T e

251 ose B

> JCUIENCI o L R

> FLY e ¥l
EAT\ T - G

D51 6 g ¥ ks

Daes g Ve DY
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5 6
>>B (1, :)
ans =
1 2
>>B(:,3)
ans =
3
7
11
15
>>B(:,2)
ans =
2
6
10
14
>>B(1:2,:)
ans =
1 2
5 6

>>B(:,[2 31)
ans =

2 3
6 7
10 11
14 15

>> B(2,4)=300
B =

2
6
10
14

w o U~

YA

3

11
15

Glie aals (i) 5l

8
2N\
4
EART
DY oy
2> Y
4
8
> YoV b
12
8
EARRD R
4
300
12
16
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>> B(2,:)=[100 100 100 100] 2 hu S a0 luis

B =
1 2 3 4
100 100 100 100
9 10 11 12
13 14 15 16

>> ¢=[50 50 80 80];

>> B(2,:)=c

B =
1 2 3 4
50 50 80 80
9 10 11 12
13 14 15 16

>> B(:,2)=[4;4;4;4]

B =
1 4 3 4
50 4 80 80
9 4 11 12
13 4 15 16
>> B(:,2)=250 D Y0 plp Y eie polic caen
B =
1 250 3 4
50 250 80 80
9 250 11 12
13 250 15 16

SHbe 85 0S5 axg Gl So lapgie by byl SleS 8 0,00 0 (ressi sl M
S ha o)leds g 0,35 e ST 1) gt g aiS o 0B 1) lan so,les A(LL) e
33 ) ogte AG3) Jo Sike by T Sl ploa Koo &)l b den (9t 0)lety
39 o aes A2 31,1) Ui yhe ol 3 i slines a5 cand 83T o 5 sl 03,5

YA
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owrb py Sledld YY)

>> B=[1 2 3 4;5 6 7 8;9 10 11 12;13 14 15 16]

B =
1 2 3 4
5 6 7 8
9 10 11 12
13 14 15 16

>> B([1 2],I[3 41) D Y e ¥ ke o Fo¥ g ) jhaw
ans =

3 4

7 8

>> B([2 1],[2 4])
ans =

6 8

2 4

>> B(:) D b ede o2 ) bogie e le Gyt Giules
ans =

=
S oo w o o

= = =
o N0 dW

ans =

1
>> B(2)
€.
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ans =

5

>> B(7)
ans =
10

L ol bods  YYY
Sloaldy Ls)‘..\fwyf- sk l; as ‘SsLQk)..a.@ Lu 9 Lﬁuuau 5L®)5.L.m) as M)?TQSA ‘) ca.@ﬁ-’ u.s‘ L?Lg‘ el
il i g 08 laich o e ol sdalllne §1 Wlgi e oaiilys 5 0dgr ooS5 anlllas (sl

D9l s03 8,15 gany s 5,50k 4y (g0l

@ ol sl Jas: [4, J] = ind2sub( [m , n] , index) 4

mxn Sl b e 5le SO gl Ggiw g jlaw ((Jgere (oled

>> B=[1 2 3 4;5 6 7 8;9 10 11 12;13 14 15 16;17 18 19 20]
B =

1 2 3 4
5 6 7 8
9 10 11 12
13 14 15 16
17 18 19 20
>> B (3)
ans =
9

>> [i,J]=ind2sub(size (B), 3)

i =
3
j =
1
>> B(i,3)
ans =
A
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9
>> B(10)
ans =

18

i1 =

5
j =

2
>> B(j_,j)
ans =

18
>> B(8)
ans =

10

4 =

3
j:

2
>> B(i,3)
ans =

10

reshape() jgwos  Y.YY

UJ‘ sy "\';SLSA nxXm e ple S o4 hos I, A o=yl : reshape (A, n, m) 4
axlye cdio gl b &j0 (pl e 50 0l nxXm olawd 4 Wb A polie slaad jglate

>> C=[1 2;3 4]
Cc =

Y
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>> reshape(C,1,4)
ans =
1 3 2 4

>> D=[1 2 3;4 5 6]
D =
1 2 3
4 5 6

>> reshape (D, 1,6)
ans =
1 4 2 5 3 6

D 50 o Jol paie e Jsl Ggt pd paie Jol g Jgl paze s el (ol e slagygie polis (o3

>> B=[1 2 3 4;5 6 7 8;9 10 11 12;13 14 15 16];

>> reshape (B,1,16)

1 5 9 13 2 6 10 14 3 7 11 15 4 8 12 16
>> reshape (B, 2, 8)
ans =

1 9 2 10 3 11 4 12
5 13 6 14 7 15 8 16

> Vgl oo 00z ldginw )3 oy polic

>> reshape (B, 3,4)

??? Error using ==> reshape
To RESHAPE the number of elements must not change.

Dyt ed 3X4=12 L(4X4=16)B _uyile yolic sluws

>> reshape (B, 8,2)
ans =
1 3

\Al
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. Y s

5 7
9 11
13 15
2 4
6 8
10 12
14 16

FYLL 9 guw aw sl ylo Y.Y

Ll oS (alomn lo pgac Lol o,)l05 0929 (Shogaome gt w1 p B Bl 5l e Sle S0 61
AV an b G ple o S Jyere colie )3 diin (am 90 Gloms le )l0 )55 Ll
Lol oS 05053 sy ol b 1y o yilo 0lins mlsis 45 ool clo S0 5,5 anlys lagy 5L
S il Ll 5 bl @ siiee 6050 ¥ b o b (sl jlo paid iy (g)lie slacen 5o

.M)‘b

¥ awi o g ilo JlegBlpd g i YT
b slagmilo b Sl b 5 08 ciypai paie @ pate &g ol oo |y s a0 Gl S
ez pelsce oy 6l S Sbml ) 0] Wisd oo ez wb LS pses w0 a5 LSy ple
ol 5o e help  sla IS8 st o 00wz mp Slilse 4 Lad Lo amio iz S S e

f"'i)ﬁigs" aalol jo Iy b IS0 et Lo g Sl g5 5l i

SIS e

calumn

[ e2) [ (1,5)](1,4)

(2,1 (2,2)[(2.,3)[(2.,4)

(3,1)] (5,2)[(3,8)[(5.,4)
[4,1] (4,2)|(4,3)|(4,4)

G dw Sl

£
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11,1,3) 01,2,3) 11,3,3) (1,487
(2,1,3) (2,2,3) (2,3,577(2,4,3)
(3,1,3) 13,2,3r13,3,3) (3,4,3)

£.2,3) (4,3,3) (4,4,3)

11,1,2) (1,2,2) (1,3,2) (1,4,2]

(2,1,2) 12,2,2) (2,3,2712,4,2)

ot (3,1,2) 13,2,3513,3,2) (3,4,2)
. . T2,2) (4,3,2) (4,4,2)
11,1,1) 11,2,1) (1,3,1) 11,4,1) ¥
12,1,1) 12,2,1) (2,3,1) (2,4,1) -
row Lt
(3,1,1) (3,2,1) (3,3,1) (3,4,1) e
fli,‘l,‘l) [4,2,1:] [4,3,1:] [4,4,1) ‘-'—
WS A2g pj Gom dw i ple )0 polie sl e (G0ge0 4 diged Sl
Afr,i,1) =
AZ3D
| 1 0 3
B 4 - 2
-7 |8 B - 8 2 1
i 4 5t
Exa 5 a 2
1 0 3 o Af:,:,2) =
4 -1 2 ','
B 2 1 - B B 3
4 3 B
5 ] 2

At (Gt o plo i o Sl diged w3 sl b

>> A(1,1,1)=5;A(1,1,2)=8;A(1,2,1)=10;A(1,2,2)=2;

>> A
A(:,:,1) =

>> I=ones (3,4,2)

o
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I(:y:,1) =
1 1 1 1
1 1 1 1
1 1 1 1
I(gy8p2) =
1 1 1 1
1 1 1 1
1 1 1 1

Gomdw b o glo Bo5lade g Jlgsld  YXY

25 Jlis |y 5 sllie samdns sl slo po Jls38 L alisl sl

>> U=rand(3,4,2)

U(:,:,1) =
0.1681 0.8099 0.0309 0.4104
0.0526 0.9793 0.6531 0.1698
0.5893 0.4631 0.1770 0.3615
U(:,:,2) =
0.94406 0.9381 0.6455 0.3062
0.2142 0.6617 0.8530 0.5814
0.3662 0.9839 0.1337 0.6031

>> U(1l,2,2)
ans =

\td
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0.9381

>> U(3,4,2)

ans =
0.6031

>> U(2,:,2)

ans =
0.2142 0.6617 0.8530 0.5814

>> U(l,:,2)

ans =
0.9446 0.9381 0.6455 0.3062

>> U(:,1,2)
.9446

L2142
.3662

o o o
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0.0309

ans(:,:,2) =
0.6455

ans =
0.1681 0.8099 0.0309 0.4104
0.0526 0.9793 0.6531 0.1698
0.5893 0.4631 0.1770 0.3615

S (5,193 )5 508 saman o le (23 ode ¢ Jlo1 3 L olesl 51

SO dw (g ylo SO 30 Yo Wiz 0 TIYY

RVES ‘soﬁ}fb p...._fsa 3,95 O] A (gdmdw dbw)ﬁu L )lS o Lo5.o.€ as Lso)b.o )‘ é.»

Sl aman G ple G 8 (gamgs Sl

B |) Slouds w)Ju ).') u)}.a.»isl) C5B 5A‘\°x() W)JLAMM‘?‘SAA..SU@)B Jl—)A 6‘1.1
S 05055 Gamdw i ile Sy
>> A=zeros(4,5);

>> B=ones (4,5) ;
>> C=5*ones (4,5);

oS (50 0 S (Gamdn e lo o 1y I Slo (pl 5 by, b
>> D(:,:,1)=A
>> D(:,:,2)=B;
>> D(:,:,3)=C

>> whos
Name Size Bytes Class Attributes

A
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A 4x5 160
B 4x5 160
C 4x5 160
D 4x5x3 480
>> D(:,:,1)
ans =
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
>>DUE RS
ans =
5 5 5 5 5
5 5 5 5 5
5 5 5 5 5
5 5 5 5 5
>> D(1,:,:)
ans(:,:,1) =
0 0 0 0 0
ans(:,:,2) =
1 1 1 1 1
ans(:,:,3) =
5 5 5 5 5

double
double
double
double

Sl (g3 s o yile SO D

JL.A L5‘|)._v | (&g u..;).al.n L=y (Gwmdw u.....s)JLc &;,@L.c ‘soﬁ}&)’.:.':)lf Q.:‘ d&c

S 0yd (angs upile wiz 50 mepleS (oo ) D Sle e 0T (52

4
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>> Al=D(:,:,1);
>> A2=D(:,:,2);
>> A3=D(:,:,3);

>> A2
A2 =
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
e 1) g |y O)le euplyse ST
>> Al=D(1,:,:)
Al(:,:,1) =
0 0 0 0 0
Al(s,8,2) =
1 1 1 1 1
Al(:,:,3) =
5 5 5 5 5

L as ol anlss (gom dw e yile S 5 Al el (gamas Guile S D(1:0) el @y az i

Gygear Hgimwd GRbg b Canl (San gaman G ple SO0 b ple 0 p38 o 5 a8

oS 0595 1 3 sl 4y ol

>> D(4,:,:)=A
??? Subscripted assignment dimension mismatch.
Sl o8ls 5 g5l 28,k slul o LSy cde 4y Loz 5 )lge ol 5 oS
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S0 SIS a5 cenl oy IS Yo & jls oo &5

>> D(:,:,4)=A

A
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oy

Showio g wo> wldes ¥
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doddo Y.

Syg0 ;0 a5 Cewl cpul 0yl 092y AT GlST L s 5,80 5 pex 5 Jlesl o eole

adly Sl Job b (lop b 9) i ile 99,8 3,8 b goxr Sjg0 )0 lagm il b g lajlsn

L yolic aed &ygo cpl 40 a5 Casl 0oe S L o 5o b g baa],T aem 050 ,0 Litiwl osil

>> 10/5

ans =
2

>> 10\5 D 0N Jobre cunl, jl pueis

ans =
0.5000

Of
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>> 2710

ans =
1024

>> 270.5 > V2 Jskw

ans =
1.4142

>> sqrt (2)
2> el JKol, b sgrt ()

ans =
1.4142

>> 27-1

ans =
0.5000

>>A=[1 2 3;4 5 6; 7 8 9];B=[10 20 30;40 50 60;

>>a=[1 2 3];b=[10 20 301;

>>a+b
SNISEN=
11 22 33
>>A+B
SNISEN=
11 22 33
44 55 66
77 88 99
>>a+6
ans =
7 8 9
>>B+.2
INAS
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ans =
10.2000 20.2000 30.2000
40.2000 50.2000 60.2000
70.2000 80.2000 90.2000
>> a/2
ans =
0.5000 1.0000 1.5000
>> 2*g
ans =
2 4 6
>> 10*A
ans =
10 20 30
40 50 60
70 80 90
>> A/5
ans =
0.2000 0.4000 0.6000
0.8000 1.0000 1.2000
1.4000 1.6000 1.8000
>> A+B
ans =
11 22 33
44 55 06
77 88 99
>> A*A 9 w).'Lo u).o
ans =
30 36 42
66 81 96
102 126 150
>> A”2 2> A"2 =A*A
SNISEN=
30 36 42
66 81 96
102 126 150
I\
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>> A3 -> A3 =A*A*A

ans =
468 576 684
1062 1305 1548
1656 2034 2412

>> C=[1 2;3 47];

>> Ch-1
ans =
-2.0000 1.0000
1.5000 -0.5000

D (0 aalys oo dbgie fad ) jo egas nl 48) Sl B le LeeSae Jolee

>> a*A 9 w).nln )é)l.)).g u)..a
ans =
30 36 42

>> A*B

ans =
300 360 420
660 810 960
1020 1260 1500

onbeaL&WQx&bwﬂLoliQ"j(Mj&,ﬁ&yﬁlﬁg)éo?)o ™

Ngdon (e 5+ G 0r2 b g) o

oSl TN
Ly omile gooldly ez polie b ple S gl g wilioe ooy Slae 7 Sloe
S oy So ol jshien 5 et Jlon o ik o S okl a0 ey
6o 5okl oodle 398 Shoe il bliZee i jle yolie ST .cwl ghlaw oy
S S 5l el cpl ol 6l oS e Olea 55 1, Ll bl zg05e i ple polic
A3 oo Sy |y 0legly dasd halizee b g Bds polic Ohgo 90 ;0 10 a5 oS o oolaiul

oy
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>> a=1:4;
>> b=[1-31 1+8i 5-6i 7+7i];
>> a

a =

>> a'
ans =

DSw N

>> transpose (a) D il Sl Jobes a5 Sl a6

ans =

>> b=[1-31 ;1+81i; 5-61 ;7+71i]
b =

.0000 3.00001

.0000 + 8.00001

.0000 - 6.00001

.0000 + 7.00001

NGNS, S

>> b! 9 Llise Ty 605)&.6 «.\.Q.a‘).:
ans =
1.0000 + 3.00001

7.0000 - 7.00001

1.0000 - 8.00001

OA
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>> b D syl L
ang =
1.0000 - 3.00001 1.0000 + 8.00001 5.0000 - 6.00001

7.0000 + 7.00001

>> A=randint (4,4, [-10 101]) 2 olymds il SO

A =
=5 4 =1 =7
-10 -4 =2 0
-8 9 6 =1
7 -10 6 3
>> A'
ans =
=5 -10 -8 7
4 -4 9 -10
=1 =2 6 6
=7 0 =1 3
>> a*a'
ans =
30
>> b*b!
ans =
3000

)aaLC 4g)¢ais:cﬂ35 9'g¢*M§34 %J)N& f.Y
pepledn 105l oo gaz 295 bl paie b jaie 10 05 (o0 gz 02 L) Gwle 90 (9
robie L uyile g0 0y 50 Jle sl eSOl (Gn ol 4y ©yo sl 5 (99,50 iz
L oS oS oolatl i )0 0als iy 25 paie 4 paie Oyl lel o0 Wigd o ee y0 Bl
}g‘Jbs5¢fﬁatgﬁ|)bp&(>J¢ﬁx,@,&dﬁoebcbug(%v¢‘3b|wﬁyigmgyuf).* Sles

(Ol &l olgsu 0ilgh o)+ ° g (radd OIS pilyze ol o) L/ )l

AR
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1 2 3 4

>> b=[10 20 30 40];

b =

10 20 30 40
>> a.*b
ans =

10 40 90 160
>> a*b D s conlite sl
??? Error using ==> mtimes

Inner matrix dimensions must agree.

>> a./b
SISEN=
0.1000 0.1000 0.1000 0.1000
>> b./a
ans =
10 10 10 10
>> b’a D endd iy

??? Error using ==> mpower
At least one operand must be scalar.

>> b."a
ans =
10 400 27000 2560000
>> b2
??? Error using ==> mpower

Matrix must be square.

>> b."2
SNISEN=

100 400 900 1600
s
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>> b."0.5
ans =
3.1623 4.4721
>> 2.%a
SISEN=
2 4 8
>> 2."b
ans =
1.0e+012 * -
0.0000 0.0000
>> 3.%a
ans =
3 9 27
>> 2.7[0:5]
ans =
1 2 4
>> [0:5]."2
SNISEN=
0 1 4

A =
4 3 10

5 =7 =3

-5 -8 2

4 0 -6

>> B=magic (4)

B =
16 2 3
5 11 10
9 7 6
4 14 15
4

Glie aals (i) 5l

5.4772 6.3246

16

Qg oo 3wl 10 Wb ol sden

0.0011 1.0995

81

13

12
1
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>> A.*B
ans =
64 6 30 65
25 =77 -30 -40
-45  -56 12 0
16 0 -90 4
>> A./B
ans =
0.2500 1.5000 3.3333 0.3846
1.0000 -0.6364 -0.3000 -0.6250
-0.5556 -1.1429 0.3333 0
1.0000 0 -0.4000 4.0000
>> A."2
ans =
16 9 100 25
25 49 9 25
25 64 4 0
16 0 36 16
>> B.”70.5 2> cul sqrt (B)  Jobw
ans =
4.0000 1.4142 1.7321 3.6056
2.2361 3.3166 3.1623 2.8284
3.0000 2.6458 2.4495 3.4641
2.0 3.7417 3.8730 1.0000
£y
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Y
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o bl led 0.

Jyad jo adl a8 o )ls e ;0 09290 @lgs (0 50 0)5 5 5l golaad (Byme jo aw Jab (pl o
wloos L Ll 5l eolows L Jud

>> a=[pi/2 .2 pi/5 -.2]
a:
1.5708 0.2000 0.6283 -0.2000

>> A=[pi/2 pi;-pi/3 pi/6 ]
A =
1.5708 3.1416
-1.0472 0.5236

>> rad2deg (pi)
ans =
180

>> pi* (180/pi)
ans =
180

>> deg2rad(90)
ans =
1.5708

>> 90* (pi/180)
SNISEN=
1.5708

>> sin (pi)
ans =
1.2246e-016

>> sin(pi/4)
ans =
0.7071

4
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>> sin(a)
SNISEN=
1.0000 0.1987 0.5878 -0.1987

>> sin([0:.2:1]*pi)

ans =
0 0.5878 0.9511 0.9511 0.5878 0.0000
>> sin (A)
ans =
1.0000 0.0000
-0.8660 0.5000

>> cos (pi/2)
ans =
6.1232e-017 2 ol yio o9t e, b

>> tan (pi/6)
ans =
0.5774

>> cot (pi/4)
ans =
1.0000

450 cuns 1 (69938 ologS,T b Flilio milgs 0.1

>> sind (30)
ans =
0.5000

>> sin(30* (pi/180)) > sind 5 Joles

0
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ans =
0.5000

>> sind (90)
ans =
1

>> cosd (180)
ans =
=1

>> asin(.5)
ans =
0.5236

>> acos (0)
ans =
1.5708

>> asin (3)
ans =
1.5708 - 1.76271

>> atan (2)
ans =
1.1071

>> acot (1)
ans =
0.7854

>> asin (3) Dl ) g2 o s (i olael (gl
ans =
1.5708 - 1.76271

55
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ax)d 795 b Gl pilgi weSe BN

>> asind(.5)
ans =
30.0000

>> asin (.5) *(180/pi)
2> aeo pbxlly, @asind 5 Jole
ans =

30.0000

>> asind (1/sqrt (2))

ans =
45.0000

>> asind (1)
ans =
90

>> atand (1)
ans =
45

2 g 2l @lg B.Y

&S 0 dmla |y €F oo s exp (x) 4

>> a=[pi/2 .2 pi/5 -.2]
a =
1.5708 0.2000 0.6283 -0.2000

Y
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>> A=[pi/2 pi;-pi/3 pi/6 ]

A =
1.5708
-1.0472

>> exp (3)
ans =
20.0855

>> e”3

??? Undefined function or variable 'e

3.1416
0.5236

>> e=10;e"3
ans =

1000

>> exp (-3)
ans =
0.0498

>> exp(-2:4)

ans =

> 1073

0.1353 0.3679 1.0000 2.7183 7.3891 20.0855

>> exp(a)
ans =

4.8105
>> exp (A)
ans =
4.8105
0.3509
>> 274
ans =
16

A

1.2214 1.8745 0.8187

23.1407
1.6881

www.ParsBook.org
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2.9707 8.8250
0.4839 1.4375

i )& @lgi Y.

Ln(x) oamb o0, log (x) 4
Voo Gl o, : 10910 (%)

Y sl o, : 1092 ()

>> 1loglQ(5)
ans =
0.6990

>> 10gl0(10)
SNISEN=
1

>> 1ogl0(1074)
ans =
4

*>> 10gl0 (-2)
ans =
0.3010 + 1.3644i

>> log (10)
ans =
2.3026

>> 1log (3)
ans =
1.0986

A
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>> log(exp(8))

ans =
8

>> log2(5)
ans =
2.3219

>> log2(274)
ans =
4

>> sinh (.2)
ans =
0.2013

>> tanh (.6)
ans =
0.5370

>> asinh (5)
ans =
2.3124

>> atanh (.8)
ans =
1.0986

alie pals () sal

www.ParsBook.org

CLJQ)¢Q>6J5$Q.Y.Y



Glie aals (i) 5l

Slacl a4 Jlai ailgi B.Y

00N 05 gmmo sy AN

..\.a‘f) é.u‘y slael Qa;o)fj olael o Connd 6‘)4. B4 yro @‘9.'

Xgﬁx¢s}?:floor(x)
FS ) retee 308 S 4y 0,5 88 iceil (x)
o S Fix (%)

e & &+ @&

PO getto 338 Caomn (33,5 9,5 : round (x)

>> floor (2.6)
ans =
2

>> floor (-2.6)
ans =
=3

>> fix (-2.6)
ans =
-2

>> ceil(1.1)
ans =
2

>> round (1.2)
ans =
1

>> round(1l.8)
ans =
2

\A

www.ParsBook.org



e aala (i) 5l

b 42 gendi oaile 8l i rem(a, b)

>> rem (15, 7)
ans =
1

>> rem(15.3,7)
ans =
1.3000

Slac! a i 31 3500 il ailgd

WS oo S 1)1l 5S> 6S Js olocl : primes (n)

() 3L (V) el Jgla bl aS oS o wp s isprime (a)

n! : factorial (n)

WS o 435 ol Jelge 4y, a: factor (a)

WS oo bS58 Oygaslyjasae: [num , den] = rat(a)
P.ﬁ.J:lcm(a,b)

P gcm(a, b)

ol sk bl (E) :nchoosek (n, k)

X sl bl plod @ perms (x)

>> primes (10)
ans =
2 3 5 7

>> primes (20)
ans =
2 3 5 7 11 13 17 19

\Al

www.ParsBook.org

4

OXY

e & & & & & &

*



alie pals () sal

>> isprime (20)
ans =
0

>> isprime (17)
ans =

>> factorial (4)
ans =
24

>> factor (50)
ans =
2 5 5

>> factor (16)
ans =
2 2 2 2

>> [num,den]=rat (.365)
num =
73
den =
200

>> num/den
ans =
0.3650

>> [num,den]=rat (pi)
num =

355
den =

113

>> num/den
ans =
3.1416

\A¥
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>> lcm(6,8)
ans =
24

>> gcd (6, 8)
ans =
2

>> perms ([2 3 7])
ans =

NN W W J 3
N W NI W
W J <IN wN

>> n=7;k=3;
>> nchoosek (n, k)
ans =

35

>> factorial (n)/ (factorial (k) *factorial (n-k))
ans =
35

598 9, p pl iz O.F

Soaew b 0.5

sin (mx)

sinc(x) = :sinc(x)* 4

X

Sl By 9 (w0 s_:L..ala) e u_‘%j).:..c @‘53 )| sinc é:l.:

>> sinc (0)
ans =

\Al
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>> sinc (1) - sinc(n)=0 o dde N

ans =
3.8982e-017

>> sinc (2)
ans =
-3.8982e-017

>> sinc(.1)
ans =
0.9836

Jboy &398 8.0
29 B &b w930 2 Ol ol 093 Slawlre ;o a5 cunl (60)l50 51 (o Jboy w98
ol pj O ygar 598 ! (pdf) Jles!

1 _=w?

p(x) =

2
N

S Y e BE TS CBIE NI IS TN L s

Jloy @i shls 48) X ol juiite e a5yl Jloio a5 pggie ool b (ores aojef s
Wilige p) @y Al S X jlade 5l (Sl

1 (x—p)?

e 202 (dx

P(X <x)=["

G’\'ﬁ

Dlos Caway pjabaly 5155 0l x2 g x1 o X Solas e jlade aSil Jloas!

P(X € [x1 x2]) = Q(x2) — Q(x1)

Yo
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Jhuiaiiﬁlgﬂdslﬂ‘géx&)aggs 0.0\
g Mu Sl Jloy mje5 b Bolay sae S randn(l) : normrdn (mu, sigma) 4
L Bolas slael 5l nXm g yile SO pudlye ST b 008 oo odgs sigma il g

S oo oolaiwl normrnd(mu,signa,n,m) | e il aiils Jloy a5

L Jby e b dolas pxie jlade aSul Jli>! : normedf (x,mu, sigma)

bl eS8 x jisigma il ,lg gmu .Sl

>> mu=0;sigma=1;
>> n=normrnd (mu, sigma, 1)
n =

0.5377

>> n=normrnd (mu, sigma,l)
n =
1.8339

>> n=normrnd (mu, sigma,l1l,5)

D asie uibyly g mSile g Jloy @jei b ol slael 51 Va0 4l
n =
-2.2588 0.8622 0.3188 -1.3077 -0.4336

>> P = normcdf (1,mu,sigma) > aib) jl xS xaSyl Jls
P =
0.8413

>> P = normcdf (3,mu,sigma) > asb¥ 5l meS xaSul Jlos
P =
0.9987

>> P = normcdf ([l 3],mu,sigma)
P =
0.8413 0.9987
>> P(2)-P(1) 2> LYl e X 4l Jlas

\id
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ans =
0.1573

5nn1Q;EgoLugouﬁjg;aaiqldbg>l:normspec([xl x2],mu, sigma) 4

LsS oo rezimsjel logei Lol o ol X2 ¢ X1 1y sigma uils g

Sl jadz ol ¥V 9=V o ojailinl Jb g aje b Bolas sae S o) Ji! @

>> mu=0;sigma=1;
>> P = normcdf ([-2 2],mu, sigma)
P =

0.0228 0.9772

>> P (2)-P(1)
ans =
0.

9545

>> mu=0;sigma=1;
>> p=normspec ([-2 2],mu, sigma)
p:

0.9545

O b mE o 0= SCE~O =

“1eaz ity Labozer L viss 5 Ughdy

\A4
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as ol Gl 45 WS e Sl ) X e s x =

norminv (p,mu, sigma) 4

x:P(X<x)=p (S 09l P gl (sred

o108 xS 5o S uilyls g yh0 xSk Jloy 2o a9 120 e @

>> x=norminv(.9,0,1)
X

1.2816

oo 1, o)l 1,3 QT 5o oyl Jloy mies polie 730 a5 jao Je> o)lie sloh @

S

>> p=[.025 .975]
P

0.0250 0.9750

>> p(2)-p (1)
0.

ans
9500
>> x = norminv (p,0,1)
S
-1.9600 1.9600

YA
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7 Juad

A

o b g S113T 8 915 » Jilgi #
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o P o (gdiuS g 0)ludl £

o o Cawds lya oy Jsb:length(a) 4
Qs oo ol |y e plo:size (A)

Sl A glaaslys oloxs ol aS ol (g30e a5 numel (B)

Y Lé("?"'“ Slows 9 Y Lb).'a.w Sloss ‘5..!; Sl 2X3 u...u).wLo g_i_v 60)..\.:‘ M;LSA 6‘35 4]
SeS Lo 4y wilgs 0 baygiws lezlid 0 5lae 31 (ke ;o olo )18 1l el ails
KLY

>> A=zeros (5,8);
>> B=rand (12,4);
>> c=ones (1,7);
>> d=ones (4,1);

>> length (c)
ans =
7

>> length (d)
ans =
4

>> size (A)
ans =
5 8

>> size (B)
ans =
12 4
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>> [m,n]=size (A)

>> [m,n]=size(c)

m =
1
n =
7
>> x=size (A) Dol g Jsb a4 grlaw sy S X
X =
5 8
>> m*n
ans =
7
>> numel (A) - number of elements
ans =
40

>> numel (B)
ans =
48

>> numel (c)

ans =
7
>> size (A, 1) D (bl slaw) ) an polie sl
ans =
5
>> size (A, 2) D (b g slawd) ¥ asm olic slass
ans =
8

>> size (B, 1)
ans =
12

M
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>> size (B, 2)
ans =

Cowds 1y oy cpl Jlade aieS jeiws cpl wll Jlopy G a oS S gl imin(a)
e g 5l <SGy oS lademin ol il w ble SO X a5 (90 )0 g 920 0
Sade godms lis paie o 4 oy wlyr ihaw o SO 2 g WS o0l
sdal b Jlie ,o a5 o,ls Slgl,d Koo slodype jgiws (pl sl Jblie fgiw (GaieS

A3 o Cewdy |y aiiiy jlade min(a) Hgiws alise 6,5, L :max (a)

>> min(1,4) 2 Fg) el aeS e

ans =
1

>> max (1,4)
ans =

>> al=7;a2=4;max (al,a2)
ans =
7

> a=[123 456 7];
>> max(a,4) 2 fy asbale joanin s
ans =

4 4 4 4 5 6 7

>> min(a, 4)
ans =
1 2 3 4 4 4 4

>> min (a, 2)

AY

www.ParsBook.org

4

4



Glie aals (i) 5l

ans =
1 2 2 2 2 2 2

>> a=[1 5 20 -5 -6 8 =25 9 10 3]

a:
1 5 20 -5 -6 8 -25 9 10 3

>> b = randint(1,10,20) > Solwi sal,l

b =
16 18 2 18 12 1 5 10 19 19
>> min (a) 2 aan.S luie
ans =
-6

>> min (b)
ans =

>> min (a,b)
ans =
1 5 2 =5 -6 1 -25 9 10 3

D 69909 99 O S4sS polic 56999 Sl p b lSs Job b oy S Jol ¢ 539,990 b min Sl

>> max (a,b)
ans =
16 18 20 18 12 8 5 10 19 19

>> [me ma]=min (a) D allS jate e g ateS Ee 295 90 b MAN jexws Jlel

me = 2>l
-6
ma = 2> K
5 > Syla 1y Jlake aieS oty yais

ol (5L 5 00 (o )lb oL b ol Sy (295 slo prio o iy a5
>> [me ma]=min (b)

me =

AY
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>>
me

ma

>>
me

ma

>>

>> min (A)

ans

>> max (A)

ans

[me ma]=max (a)

20

3

[me ma]=min (a)

A=randint (4,5, 50)

7
48
47
24

7

48

40

5
21
45

45

>> min(A'") '

>> max (A') '

ans

AY

42
48
47
45

39
47
32

1

47

Glie aals (i) 5l

42 37
46 19
33 32
37 8

> Sgdiso 03l (srlaw 1o Sy A laygie 1SS je saeS lade

33 8

46 37

D oS oo o0litl b law (saieS (shmlne (sl SSS ol 3l
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>> [me ma]=min (A) D il K Glp e,s 9o b mAn jgras g3
me =
7 7 1 33 8
ma =
1 2 4 3 4 > wléébo])o%)lmJ‘_g)hwa)w

>> [me ma]=max (A)

me =
48 45 477 46 37
ma =
2 4 2 2 1
>> min (min (A)) > §9 93 e pile o aeS ladie
ans =
1

>> max (max (A) )
ans =
48

Lyl s, 7Y
omile Gl g anz oo Jol & ST 511 T sy G gl s fliplr(a) 4

Wed s 00 i (o g
sz oo Jol s 3T by o ile So 6l :flipud(n) 4

(59959 45 530 40 MBS oo Ty 1,8 0 GAiis g 4eS  :minmax(a) #

A0 oo Cowdy |y o ylans gaiig g aneS Al o le S

AD
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Slilie Cudio Sz 0 4,0 k*¥90 |, A o jlo jgiws ol :TOt90 (A , k) 4

Wl > o (0,50l 0b)

>> a=[1 5 20 -5 -6 8 5 9 10 -8];
>> b=randint (1,10,20)
b =
16 18 2 18 12 1 5 10 19 19

>> a=[1 5 20 -5 -6 8 5 9 10 -8]

a:
1 5 20 =5 -6 8 5 9 10 -8

>> c=fliplr(a) 2> Jda sl a gas
C:

-8 10 9 5 8 -6 =5 20 5 1
>> a(end:-1:1) > fliplr Jols I8
ans =

-8 10 9 5 8 -6 =5 20 5 1

>> A=randint (4,5,50)

A =
35 4 47 38 22
1 41 1 39 32
13 34 21 9 35
2 15 19 24 37
>> fliplr (A) 2> U a S e o
ans =
22 38 47 4 35
32 39 1 41 1
35 9 21 34 13
37 24 19 15 2
>> A(:,end:-1:1) 2 ol fliplr Jobw
ans =
22 38 477 4 35
32 39 1 41 1
35 9 21 34 13
37 24 19 15 2
INd
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>> flipud(A) 2> U sl ek o
ans =
2 15 19 24 37
13 34 21 9 35
1 41 1 39 32
35 4 477 38 22
>> A(end:-1:1,:) 2 ol flipud Jobw
ans =
2 15 19 24 37
13 34 21 9 35
1 41 1 39 32
35 4 477 38 22

>> minmax (a)
ans =
-8 20

>> A=magic (4)

A =
16 2 3 13

5 11 10 8

9 7 6 12

4 14 15 1

>> minmax (A)
ans =

16
11
12
15

= o 01 N

——————— rot90uly el Jiw S e i

>> A=imread ('cameraman.tif');

>> imshow (A) D s e o1y A
>> B=rot90 (3) ; D e K gz, A i >
AY
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>> imshow (B) D s e o) pead glas e A0 s >

‘saéli) Calscééég Al
Glp s =) e polie ) Cuie polie gl g Cowl Cdle &b sign : sign(a) #

.&‘Q;G‘oﬁ‘) . )L.\.:LA)M
as o,ls Lalise slael gl 58 (69,5,15 audl cuwl 3llas ;08 & abs : abs (a) #

b delg> S5 abgpe Jad ;s

2L 5a%0.5 5l Soles ol sl g oo 5wl oo J0l, &b sqrt : sqrt (a)  #

o; oolewl AN0.S )| $°9)9 O°F GuquA Lv 9 6)&,3 Q)Bm

>> sign(-15.2)
ans =
=1

>> sign (0)

ans =
0
>> a=-4:4
a:
-4 =3 =2 =1 0 1 2 3 4

ans =
4 3 2 1 0 1 2 3 4

>> b=2:8

b =

AN
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>> sqrt (b)
ans =
1.4142 1.7321 2.0000 2.2361 2.4495 2.6458 2.8284

>> b."0.5
ans =
1.4142 1.7321 2.0000 2.2361 2.4495 2.6458 2.8284

elgso o 5l eolawl SUlg Loy sl 055 Jls jgiws ol - sum(a)

aoliy g ol 1) aely slhal ce s ouiS B> aaliyy 5l 1, for sladal> 5l 6, luws

S SUly> 1,

>> sum(4,2) D G 20 g0 gex glp SUM Henws
ans =

4
>> a=-20:10:60
a =

-20 =10 0 10 20 30 40 50 60

>> b=[4 -5 12 0 8 23 5 20 -12]
b =

4 =5 12 0 8 23 5 20 =12

>> sum (b)
ans =
55

>> sum(abs (a)) D lawle saen shas 03 gex

ans =
240

A4
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>> sum (abs (b))
ans =
89

>> sum(a-b)
ans =
125

>> sum(abs (a-b))
ans =
207

>> sum(a.”2) > rolic sdon 58 ()lg o
ans =
9600

>> sum( (a-b) ."2)
ans =

8347

>> B=[1 2 3 4 5; 67 8 9 10; 11 12 13 14 15 ]

1 2 3 4 5
6 7 8 9 10
11 12 13 14 15

D =
-12 -9 -6 =3 0
3 6 9 12 15
18 21 24 27 30
>> sum (B) > g (Sdod mox
ans =
18 21 24 27 30

>> sum (B, 1)
ans =
18 21 24 27 30

> (~~~5YL5;53-““-\‘-!\GPM°;@Q)WQ])°&?L}‘°‘JW‘6@\°*‘)L“’093M64‘°-“’é‘*?

>> sum (B, 3)
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ans =
1 2 3 4 5
6 7 8 9 10
11 12 13 14 15

(W03 o0 a2 1) G plo 395 pom S (59) oz 3 Fiien a 93 (e (0l (192) P dmr )3 Brolie ge

>> sum(4,3) = Yb 50 asline
ang =
4

>> sum (B, 2) > b,bu sden zox
ans =

15

40

65

>> sum (D, 1)
ans =
9 18 27 36 45

>> sum (D, 2)
ans =
-30
45
120

>> sum(sum(B)) D jolie saon pox

ans =
120

>> sum (sum (D))
135

>> sum (sum (abs (D)))

ans =
195

>> sum (sum(abs (B-D)))
ans =
113

a0
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azes abl G le (699,951 9 0S5 o olu | laaslys o palol> :prod(a) 4

>> prod(a)
SNISEN=
720

>> A=magic (3)
A =

8 1
3 5
4 9
>> prod(A)
ans =
96 45

>> prod(size (7))

ans =
9

>> numel (A)
ans =
9

~J

84

5 6
P lapsie opalol>
> 29 g0 oolaiul NUME L jsiws gl &yl (ol 5l Logas

R TCAREW Y I S I AN

39 gl Gl o SO ami g WS oo Gl |y e pex> :cumsum (a) 4

0,18 055 Jlail @365 (59, 5 (e 22595 (Shmlne jo yiieo

ay

O o ($059> ,o cumsum alis o Skee :cumprod (a) 4
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b =
-4 =1 2 5 8
>> cumsum (a) - cumulative sum
ans =
1 3 6 10 15

>> cumsum (b)
ans =

-4 =5 =3 2 10
>> cumprod (a)

ans =
1 2 6 24 120

>> cumprod (b)
ans =
-4 4 8 40 320

oy bl 5l mlgi XY

4z obb o yile S (695,5 ST dRd o Cewds Iy @ Lo . Sile tmean (a) 4

Sl by (255l

Gl (5 o] jgiws O yidon g w03 0 4z )2 salle tmedian (a)

$99y5 5105 2L, Oyl Jolre apd o Sy ) oy G Luib g s var (a)

ay
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Sole Jolee 4S5 sas o Cawds 1) (63959 cal,] o jllinl Susly, - std(a)

Lﬁu}..w \))‘i—\.‘l—h—kﬂ‘ ‘;\.\..5‘).' Al ..\....Jla w.;).'Lo NS.) $°9,9 ;‘ o 0'32 LS"L’)

>> a=[5 8 -3 25 12 -8 30 0 3]
a =
5 8 =3 25 12

>> b=[15 -13 0 5 1 -5 10 10 3]
b =
15 -13 0 5 1

>> mean (a)
ans =

>> mean (b)
ans =
2.8889

>> var (a)
SNISEN=
158

>> std(a)
ans =
12.5698

>> std(a) "2
ans =
158

>> I=(sum(a.”2-mean (a)”"2))/ (length(a)-1)

I =
158

af
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0 (XA Sjsa &) gl aS WS e oles | w1 G e inorm(a) # A
&b jshie ol gl a5 T aP wsl olsds sae Sy wilgios Bl IS Il s 05

norm(a , p) oS oo (Slo>1,8 (695,990 L1, 5

>> a=10:5:40
a:
10 15 20 25 30 35 40

>> norm(a)
ans =
71.2390

>> sqgrt(sum(a.”2))
ans =
71.2390

>> norm(a,10)
ans =
41.1556

>> (sum(a.”10))"0.1
ans =
41.1556

Layl)l (50,5 <y £.F

S oo Syp o S>oS ke sl ews gl al)] jgtws (ol tsort(a) #

25 0edbioo |y by glesle Lot o 5l eslial § 95500 I b 5lo
b o, TL S b el oy 5 99 o 7 ykao ook olisT am 4o Lyl

Al go 1925

0
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>> a=[13 17 -15 17 5 -17 -9

a =
13 17 -15

>> al=sort (a)
al =
-17 -15 =19

>>[al ind]=sort (a)

=17 -15 =9

>> sort (a, 'ascend')

ans =
=17 -15 -9

>> sort (a, 'descend')

ans =
19 19 17

>> al(end:-1:1)

ans =
19 19 17

>> A=magic (4)

A =
16 2 3
5 11 10
9 7 6
4 14 15
>> sort (A)
ans =
4 2 3
5 7 6
9 11 10
16 14 15
hYd

Glie aals (i) 5l

2 19 19]
17 5 -17
2 5 13

17 17

D yolie il godle 3gm0 (13,5 by

2 5 13
8 5 1
S
2 5 13
EQe D
17 13 5

17 17
2 4
17 17
2 =9

D J95 oS sl s ey S

17 13 5

13

12

P wlead e g Oypa boppste

12
13
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>> sort (A, 1) > 04d i ye Jop Oyga b ygin
ans =

4 2 3 1

5 7 6 8

9 11 10 12

16 14 15 13
>> sort (A, ?2) D Ngd e Jop i byl
ans =

2 3 13 16

5 8 10 11

6 7 9 12

1 4 14 15

>> ind=find(a==2)
8

> sl anlys byi sls le ;0 medsi @i oo ool == &l 5l Lxa) o

>> a(ind)
ans =
2

>> ind=find (a==17)

ind =

2 4
>> a(ind)
ans =

17 17
v
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Ll slael polgs £.0
Sloly Y Sles ol o yshiie cpay s | o Ll 79050 1 conj (a) 4
0,5 oolatwl oo b gallglpl, " Slee g o0e

.L:.l.';:'m.:qs‘sa.,,.a}w:real(a) 4
Llize sae oghge Cuond timag (x)
Ll sae gojlasl abs (a) 4

Oboly cow p bl sue i :angle (a) 4

>> a=4-31

4.0000 - 3.00001

>> b=5-81i
b:
5.0000 - 8.0000i1

>>d=[1-31 4-5i -2-51 4-81i]

d =

1.0000 - 3.00001 4.0000 - 5.00001 -2.0000 - 5.00001
4.0000 - 8.00001

>> a'
ans =
4.0000 + 3.00001

aA
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>> conj (a)
SNISEN=
4.0000 + 3.00001

>> conj (d)

ans =

1.0000 + 3.00001
4.0000 + 8.00001

>> dl.'

ans =

1.0000 + 3.00001
4.0000 + 8.00001

>> real (a)
ans =
4

>> real (d)
ans =
1 4 =2

>> imag (a)
ans =
=3

>> imag (d)
ans =
=3 =5 =5

>> abs (a)
ans =

>> abs (d)
ans =
3.1623

>> angle (a)
ans =
-0.6435

23

6.4031

4.0000 + 5.00001

4.0000 + 5.00001

5.3852 8.9443
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>> angle (d)

ans =

-1.2490 -0.8961 =1,9513 -1.1071
>> 180/pi*angle (d) D a8 e poagls
ans =

-71.5651 -51.3402 -111.8014 -63.4349

Q’““L"‘" U"‘ 9 MQGA )|)5 )L;um ‘) Ll sae 60)‘\.\4‘ lalises olucl 6‘,’ sort() G 4]
aS eoae o3l g LSy jgo jo WS s e (3lasl j0) (sogre o | lael

Sgisr Slu )5 0)ls (65,5 56

>> g=[-9 1+11i 8 3-51i 1-1i 3+5i 6]
q:
Columns 1 through 4
-9.0000 1.0000 + 1.00001 8.0000 3.0000 - 5.00001

Columns 5 through 7
1.0000 -1.00001 3.0000 + 5.00001 6.0000

>> w=sort (q)
W o=
Columns 1 through 3
1.0000 - 1.00001 1.0000 + 1.00001 3.0000 - 5.00001

Columns 4 through 7

3.0000 + 5.00001 6.0000 8.0000 -9.0000
>> abs (w) Dl ($8gmo ey ojlull
ans =

1.4142 1.4142 5.8310 5.8310 6.0000 8.0000 9.0000

>> angle (w)
ans =
-0.7854 0.7854 -1.0304 1.0304 0 0 3.1416
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Sz sldle £.7

L $rz sl be ol &jp0 mudlys oo cilisie @l b plisl g (6 pS0b 5l e (i ol 5o
28 s ) 5 ledlis ity QST Gl prmgis |y 0o g0 )95 2 il 4 Logas a5

x=[x1 x2 .. aN] ol &y9a G)bop sal,] SO LS el ox oS o5 @

(Sl ool ailigh sl ) o j0 Dlgz) Smgin |y 5 6 lod le olie O 50

sin (x) >>  sin (x)
Eab]
cos (x')' >>  cos(x)
= (.'x._.
sin-. P >>  asin (x)
b |
sinh (x) >> sinh (x)
h (x_)
sinh—. Exj >> asinh (x)
e
tgh_l(x) >> atanh (x)
e. >>  exp(x)
log (_, >> 10910 (x)
Tae
Ln('x_) >>  log(x)
0O=*0 >> (). () B 5l
w00
e x? >> sin(x)./x
x sin (X_) >>  exp(-x."2)
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x sin ( 2y >>  x.*sin (x)
A

_ >> x.*sin(x."2)

>>  ()./ () B s

>>  (x.73-3*x+4) ./ (x.72-13)

K ’_

_ >> ((x.72) .*sin(x) - cos(x))
Xz sin(&_cos (x)' ./ (x.03 = 3*x)
x3 —3x

>> x.*exp (- (x.72) ./ (x+3) )

>> x - x./( x.7°2 - 1)

>> x— x/( x."2 -1 )=

S o (Jg o)l (5 90w ol

€. — X= >>  exp(x)-x."2

ST >> ((exp(x)- x.72 )./ ( exp(x)+exp(-x) )
e:._+e :

& >> ( exp(x)- x.72 )./ ( exp(x)+exp(-x) )
et +e ™

SASS Sl paie @ pate bl puendi @ /b aiib LSs Jsb byl g0 bga 51V
a/b = a*b'/ (b*b") el oo (o5 ey b a/b S cunl (pl axgr LB

Oole (Jg 9l 092y 85K ol ) 0 solisl L/ sl /e )l a5 50 40

s Syl iiigl j0 Conl eV 1A cl Sglate Lo a5 550 Ojlie b oonds dule

ol il SIS By Yoy g0 jais 4 paie

VoV
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(command window) )l ,8 axio 590 30 455w gy9l0L £

Q)%I};uyé&)olw.Mdﬁéduprgjl&WTélﬁ@QWIp
CS e Ll alie Dlxas g dzbo (pl w0 4 lads

Sl ,1E>> cdle s jgts sl M

JB s a4 e b 1) a8 azmio T slagVl S )l lojd b3 ol 0 51
o550

ol b Gl (8 jgmes e JLad 1 T L Vh oS e 5 Uy ke ST M
T cadle) sorth | ga=T Jlo ui walss ol )l plojp b )0 05d o 5kl & )le
(o LoVl 35 53,28 (slinm L] o

2SS0 SLy )l pleyd > Bsc o ks M

&

Sgd oo loyd azmbo jod Sb cge clejgiws

Cons s peiiie ol Sy slinay amio puts SL B

VoY
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\-

o ylo > ¥
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alie s (5 el

syl > VY

shise bl e )0 (pu ile caliee Sllae L Lo Juad ol 5o
Bg A il g0 quile opo:n*B 4

Acdl.e)‘;'s’:A.' 4
A Jlaeys:det (n) 4
A wsSae:inv(a) 4

A Jol Jké:diag(n) 4

>> A=magic (3)

A:
8 1 6
3 5 7
4 9 2
>> AT
ans =
8 3 4
1 5 9
6 7 2
>> diag (A)
ans =
8
5
2
R4
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>> diag(diag (A))

ans =
8 0 0
0 5 0
0 0 2
>> det (B) >  |A]
ans =
-360
>> det (A) *det (1inv (A)) > A = 1/1A7Y
ans =
1

>> inv (A)

ans =
0.1472 -0.1444 0.0639
-0.0611 0.0222 0.1056
-0.0194 0.1889 -0.1028

>> A”-1 > A2 oo 4z LA ugSan le
ans =

0.1472 -0.1444 0.0639
-0.0611 0.0222 0.1056
-0.0194 0.1889 -0.1028

>> inv (A) *A

ans =
1.0000 0 -0.0000
0 1.0000 0
0 0.0000 1.0000
>> B=(A-4)
B =
4 -3 2
=1 1 3
0 5 =2
AR
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>> B/A > B/A = B*A7!
ans =
0.7333 -0.2667 -0.2667
-0.2667 0.7333 -0.2667
-0.2667 -0.2667 0.7333
>> B*inv (A)
ans =
0.7333 -0.2667 -0.2667
-0.2667 0.7333 -0.2667
-0.2667 -0.2667 0.7333

)5.35)5 [Rw-L AR

B,A 5,5 s kron (A, B) * 4

ol saer A Sl galys o Q] P oS Gle Syge s plg e 1) SS9 S oy
S ean 50 o)l obul Cll Oy nl (i 4 axgi b aS )lo daxgi g 0gd e 0 po B

So A Jleo sl wuli8ls aeliy Slles g ce s o g oo jgiws ol 5l ool 4 iy coloe

ol 5 Oy BLA 1SG9 )5 0 o all 2X3 e 5ibe

A;;*B A *B Ajz+B

_[A11 Az Ags -
] A®B= Ay *B Ap*B Ay xB

AZI AZZ A23

Jolee g &S o0 LIS gw m e 0 o 1) A 5l kron (ones (n,m) ,A) M

ool repmat(A,n,m) ,giws

VoA
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>> A=[1 1;1 1]

A =

1 1

1 1
>> B=[2 3]
B =

2 3

>> kron (A, B)

ans =

2 3 2 3

2 3 2 3
>> kron (B, A) - kron(A,B) # kron(B,A7)
ans =

2 2 3 3

2 2 3 3

>> C=[1 2;3 4]
C =
1 2
3 4

>> kron (A,C)

ans =
1 2 1 2
3 4 3 4
1 2 1 2
3 4 3 4
>> s=[1 5 8 -2 4]
s =
1 5 8 =2 4

>> kron (ones (1,3),s)
ans =

1 5 8 -2 4 1 5 8 -2 4
D ogdige ool 4l S olgsds slaws 4y IS5 (glp SiS5

y-Q
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>> kron (s,ones (1, 3)) >
Sg o ol yaie S 1SS pais gl ST ol
ans =

1 1 1 5 5 5 8 8 8 =2 =2 =2 4 4 4

shs Jas ;5508 5l oS by b g bl sl G ile Sy S, rank () 4
>> A=[1 0;0 1]
A =

1 0
0 1

>> B=[1 2;4 8]
B =

1 2

4 8
>> rank (A)

ans =

>> rank (B)
ans =
1

b oYl olws V.Y

s (gt il S puilyi oo 1) (o Y olae olKiws SO aS pils oo (Sloaie LS
x1

|j11 ; Aln [ l [bl
ni & Ann X1l bn

x=A"1+b =A\b

= Ax=b

K
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>> A=[4 3 -6;4 -2 3;2 4 7]

A =
4 3 -6
4 =2 3
2 4 7

>> det (B) > |A|#0
SNISEN=
-290

>> x=1inv (A) *b D dolus Sls>
R =

0.2276

-1.2690

-0.4828

>> x=A\b > &S oo ooliiul oy 51 55 e 093 g sl ool Hlidgs p,8 oyl
X =
0.2276
-1.2690
-0.4828

LU a5 V.Y

e Lz galole Jo 5 Gl (s Gaule ln 698 Sleds) 3l S LU e
a5 oS oo as Sl ol g glie YU ol g0 4 1) e Sl ‘QT 30 S Sl oolw
wafLAéL&;ld.udSw‘ UJ‘MQM}Q.C LS)L.\.M U’“"j) qudeS"'JLS‘)"J}o‘)‘&"A*U"s“
o a1 LU (62 5285 s 00,5 Ll 1, Lo

RN
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Lol o] Glolaw a5 ol dlie ol e ile S L

[L1,0] =

LI*U=A &loa

S el sl YU g e ol glam ile 4 a3es [L,U,P] =

LU=PA was o pll |, 15 gl P s ile wisds bl A gl s 03l 55 ol 6y

LK o a aiS oo 0053 Gl Syea lyp [L,U,p]

..\.wla ..\.ALA )LH.M; ..\4‘9;‘50 A.AL:).' r:l.?u‘ C.'A.C).M: 9 osls Lso)_oo )l Yl.' Ql.u‘ lJ dLboufLA

lu (A7)

lu (A)

lu (A, '"vector')

YU el olie LA e sle: triu(a)

omb edio pole LA wple:tril (A)

> A = [1 2 3;4 5 6;7 8 0];

>> [L1,U] =
Ll =
0.1429
0.5714
1.0000
U =
7.0000
0
0
>> L1*U
ang =
1
4
7
Ny

lu(A)

1.0000
0.5000
0

8.0000
0.8571
0

0
1.0000
0

0
3.0000
4.5000
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>> X = inv (U) *inv (L1)

X =
-1.7778 0.8889 -0.1111
1.5556 -0.7778 0.2222
-0.1111 0.2222 -0.1111

L2 =
1.0000 0 0
0.1429 1.0000 0
0.5714 0.5000 1.0000
U =
7.0000 8.0000 0
0 0.8571 3.0000
0 0 4.5000
P =
0 0 1
1 0 0
0 1 0
>> P*L1
ans =
1.0000 0 0
0.1429 1.0000 0
0.5714 0.5000 1.0000

>> P*A - L2*U = PA = L2U

ans =
0 0 0
0 0 0
0 0 0

>> A=magic (3)

A =
8 1 6
3 5 7
4 9 2
Y
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>> tril (A) = lower triangular

ans =
8 0 0
3 5 0
4 9 2

>> triu(A) > upper triangular

ans =
8 1 6
0 5 7
0 0 2

LU gy Jaemo oz dloleo Jo VLYY

Ax=b =>LUx=b
Ux=L"1*b=L\b
x=U"1 % (L\b) = U\(L\b)

>> A=[4 3 -6;4 -2 3;2 4 7]

A =
4 3 -6
4 =2 3
2 4 7

L, =
1.0000 0 0
1.0000 1.0000 0
0.5000 -0.5000 1.0000

U =
4.0000 3.0000 -6.0000
0 -5.0000 9.0000

\RR
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>> x1=A"-1*b
x1l =
0.2276
-1.2690
-0.4828

>> x=U\ (L\b)
R =
0.2276
-1.2690
-0.4828

>> A=magic (3)
A:

8 1
3 5
4 9

0

Glie aals (i) 5l

14.5000

>> [L,U,p] = lu(A,'vector')

L, =
1.0000
0.5000
0.3750

U =
8.0000

0
0

p:

1 3

>> x1=A"-1*b
x1l =
0.6639
0.7056
-0.5028

ARIA

0

.0000
.5441

.0000
.5000

0

0
0
1.0000

6.0000

-1.0000
5.2941
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>> x=U\ (L\ (b (p)))

0.6639
0.7056
-0.5028

bl cep) Sl fm o G Sle o9y 5l 0 2.5 0gu> LU (g as <¥olas J> M

(08 salgs oLl

eyl s Gl e VYY

dx

So xS SIS Al s x = Wl conny (Solu i T =ax Jie gladslas J> 50

dx

E=Ax - x=e

At

o552 s b @lg 4 Cews (pl 5l Slelxe gl

Cetls paalys a5 ARA (uSe iy o lo JIS00), VA i sqrtm (a) 4

A

e expm(n) 4

In(A) logm(n) 4

>> A=magic (3)
A =
8 1 6
3 5 7

\Rl4
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>> B=sqgrtm(A)

B =
2.7065 + 0.06011 0.0185 + 0.53471 1.1480 - 0.59481
0.4703 + 0.08291 2.0288 + 0.73781 1.3739 - 0.82071
0.6962 - 0.14301 1.8257 - 1.27251 1.3511 + 1.41551
>> D=B*B
D =
8.0000 + 0.00001 1.0000 + 0.00001 6.0000 - 0.00001
3.0000 + 0.00001 5.0000 7.0000 + 0.00001

4.0000 - 0.00001 9.0000 - 0.00001 2.0000 - 0.000041

>> B=expm (A)

B =
1.0e+006 *
1.0898 1.0896 1.0897
1.0896 1.0897 1.0897
1.0896 1.0897 1.0897
>> Bl=exp (A)
Bl =
1.0e+003 *
2.9810 0.0027 0.4034
0.0201 0.1484 1.0966
0.0546 8.1031 0.0074
>> A=[0 -6 -1;6 2 -16;-5 20 -10];
>> x0=[1;1;1];
>> t=2;

>> expm (t*A) *x0
ans =
0.0035
-0.0009
-0.0035

>> D=logm (B)
D =

8.0000 1.0000 6.0000
3.0000 5.0000 7.0000
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>> A=[1 2 3;4 5 6;7 8 9];
>> p=poly (A) D (o il SzsS ols & 55,5 oIy 5l cul s Glaber wiz )l (ales
p =

1.0000 -15.0000 -18.0000 -0.0000

>> tf(p,1)
Transfer function:
s®"3 - 15 872 - 18 s - 2.347e-014
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>> d=eig(A)

d =
16.1168
-1.1168
-0.0000

>> [V,D] = eig(A)

V:
-0.2320 -0.7858 0.4082
-0.5253 -0.0868 -0.8165
-0.8187 0.6123 0.4082
D=
16.1168 0 0
0 -1.1168 0
0 0 -0.0000
>> dl=diag (D)
dl =
16.1168
-1.1168
-0.0000

*>> G=inv (V) *A*V >
WS oo Jiie ohis slyloy slaaly b slad | A G ile s polis b

G =
16.1168 0.0000 0.0000
-0.0000 -1.1168 0.0000

0.0000 0.0000 0.0000

*>> sum (sum(abs (G=D))) - G=D

ans =

1.4780e-014
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