EGR 423 W' 01
Scilab Quick Reference

Constants:
%, %i, %: |, me
%eps: the smal | est non-zero real nunber
%, 9% : true and false (e.g., 2==2 gives %)
% nf : 00
%nan: NaN, not -a- nunber

Entry of vectors:

v =10[1, 2, 3] /! row vector
v =[1; 2; 3] [/l colum vector
v = [v, 1]; /1 Adding to an existing vector

Indexing vectors:

w=v(1l:3); /'l Extract a sub-vector

v(1l:3) =10,0,0]; /'l Replace a sub-vector in-place
v(5: %) /1 $ nmeans the |ast index
v(5:1ength(v)) /] same as v(5:9%)

v = v(:); /[l Force v to be a column vector

Entry of matrices:

m=1[12,3; 4,5,6; 7,8,9;] // rowat-a-tine
m=[[1;2;3], [4;5;6], [7;8;9]] // colum-at-a-tine
m=1[1,2,3;, 4,5,6; 7,8,9;]." // rowi se, then transpose

Indexing matrices:

M= A(l:4, 2:3); /'l Extract a submatrix

M= A(:, 3:5); /| Extract whole rows

M= A1, :); /'l Extract whol e col ums

x = A(3,5); /'l 1 ndexing single elenents

A(3,:) =10,0,0]; /'l Replace a row in-place

A(:,4) =11;1;1]; /'l Replace a columm in-place
Operations on complex numbers:

z = 2+3*% ; /1l entry of conplex constants

conj (z); /'l conpl ex conjugate

real (z); /1l real part

i mg(z); /1 imaginary part

abs(z); /1 magnitude |Z

atan(imag(z),real (2)); /'l phase 0Oz

H NT: deff (' p=phase(z)’, ‘p=atan(imag(z),real(z))’)
(if you are offended by the lack of a built-in phase function)
[r,p] = polar(z);// conmpute r=|z,p = 0Oz



Operations on matrices:

C = A*B; /1 Matrix multiplication

C=A.* B /1 Elementwi se nultiplication (Kronecker product)
C = AN2; /[l Same as A*A

C = An"2 /1 El enmentw se power operation

C = AtB-C /1 Matrix addition, subtraction

X = Alb; /1 Solution to x*b=A, NOT MATRI X “DI VI SI ON’
C=A./ B /1 El ementwi se divisiont

C = 3*A 2 /1 Scal ar distributes over array

C=A"; /1l Matrix transpose

C=A; [/ Matrix Hermtian (conjugate transpose)
C = zeros(3,4);// Matrix of all 0's

C =ones(2,2); // Matrix of all 1's

C =-=eye(4,4); [/ ldentity matrix

d = diag(A); /'l Extract the diagonal of matrix A

A = diag(d); /'l Construct diagonal matrix fromvector d
d = det(A); /1 Det erm nant

Al = inv(A); /[l Matrix inverse

[row,col] = size(A);// Determ ne array di nmensions

Useful functions;

abs(x); /1 Absol ute val ue (or conplex magnitude)
exp(x); Il €

l og(x), loglO(x)// Natural |ogarithm base-10 |ogarithm
int(x); [l Truncate real to integer

mn(v); /1 M nimmof a vector or matrix

max(v); /1 Maxi mum of a vector or matrix

medi an(v) ; /1 Median of a vector or matrix

mean(Vv) ; /'l Average value of a vector or matrix
find(v); /1 Return I NDICES where v is true?

sin, cos, tan, asin, acos, atan// Trigononetrics
rand( 3, 4); /'l Create random array

sumv); [/ Sumup all elenents in v

prod(v); /1 Multiply together all elenents in v
cunsun(v) ; /1 Curul ative sum

cunprod(v); /1 Cumul ative product

| i nspace(1,10,4); // Create a |linear range

| ogspace(0,4,4); // Create a logarithm c range
nornm(M; /] Matrix norm

clear v /'l Renove vari abl es from workspace

1. A BIG gotcha: the expression “1./A” and “1 ./ A" are different, because of the way thedot ‘.’ iseither

associated with the 1 or the / operator. The first expression “1./A” isreally (1.0)/A and does NOT imple-
ment the element-wise reciprocal of each matrix entry. That's what the second expression does, “1 ./ A”.

2. Theidiomto find, for example, where in avector a certain value existsis “find(v == 3)". Consider, for

example, theidiom for finding alocal maximum: “find((v(2:$-1) > v(1:$-2)) & (v(2:$-1) > v(3:$)))+1"



save(‘c:\backup.dat’); // Save workspace to file
| oad(* c:\backup.dat’); // Load workspace fromfile
diary(‘c:\diary.dat’); // Start a diary

diary(0); /1l Stop a diary
» Selected operators.
& |, ~ I/ logical AND, OR, NOT (not bitw se and, or, not)
RN /| exponentiation (synonymns)
= /1l assignnent (e.g., “v=3")
== /'l 1ogical equality (e.g., “tf = (v==3)")
~= /'l 1ogical non-equality (e.g., “if v ~= 3")
<, > <=, >=// logical inequality tests
* Polynomidls:
z = poly(0,'2"); /[l Create the polynomal P(z)=z ..
p = 2z"2 + 3*z; /[l ... then use P(z) to form 22 +3z
p = poly([O0,3,1], “z’, ‘coeff’);// Aternate way
p =poly([0,-3], ‘2z, ‘roots’); // Polynomal fromroots
roots(p); /1l Find polynom al roots
pol fact (p); /1 Factor polynom al
hor ner (p, 3); /1 Eval uate pol ynom al at a nunber
hor ner (p, z"2+1) ; /1 Polynom al substitution
p*q, p/q, p*q /1 Polynom al operations
nurer (p) ; /1 Numerator of polynomal fraction
denom(p); /1 Denom nator of polynom al fraction

e Control Flow:
if i > 2,
stuff();
end

if i ~= 3,
stuff();
el se
ot her();
end

while i < 10,
di sp(i);
end

for i=1:10,
di sp(i);
end



for str = [*abc’, ‘def’],
printf(“String: %", str);

end

sel ect val ue,

case O,
printf(“Qoops...value is 0!'");
case 1,
printf(“lt’s 1");
el se
br eak;
end
Functions:
function noargs() /1 No return val ue, no paraneters
functi on onearg(Xx) /1 No return val ue, one paraneter
function twoargs(x,y) /1 No return value, two paraneters

function x = stuff(x,y) // One return val ue
function [x,y]=stuff(a,b)// Two return val ues

getf(‘c:\nyfunc.sci’); /1 Load function into workspace
deff(“tryit’, ‘exec('‘c:\tryit.sce’’)’);

/[l On-the-fly function definition

function [a,b, c]=checkargs(x,y, z)

/'l Shows how to check for the nunmber of paraneters
/1l actually passed and how many return val ues were
/'l asked for.

[l hs,rhs] = argn(0);

printf(“You specified %l paraneters”, rhs);

printf(“You asked for %l return values”, |hs);
if rhs < 3,
z = 0; /1 default value
end
if rhs < 2,
y = 10; /1 default val ue
end
Potting:
pl ot (Vv); /1l Sinplest way to plot a vector
pl ot (xaxis,y); /[l Plot y against axis in a vector
plot(x,y, t","x(t)’ , " Title );/l Specify captions and title
plot2d(...); /'l Control over plot styles, axes, |egend
pl ot 2d1(...); /1 Also allows |ogarithm c axes
pl ot 2d2(...); /'l Piecew se constant (stairstep) curves



pl ot 2d3(...); /1
pl ot 2d4(...); /1
xbasc(); /1
xdel (); /1
errbar(...); /1
| ocate(...); /1
xclick(); /1

x_di al og(* Message’

Linear Systems:

H = syslin(‘d , z"2+1,

H(* num ) or nuner(H)
H(‘ den’) or denon(H)

| sol ated vertical bars
Ar r ows
Cl ear plot w ndow

Cl ose plot w ndow

Add error bars

Pick values off a graph with the nouse
Wait for nouse button press in w ndow

‘Press OK');// Create dial og w ndow

1-z);// Create linear systemwth
[l H(z) = N(z)/Dz)
/1l and z=poly(0,’z")

/| Extract nunerator

/| Extract denom nat or

H G /1l Linear systens in series
H+G /1l Linear systens in parall el
H/. G /'l Negative feedback configuration
[f,r]1=repfreq(H); // Frequency response
pfss(H); /1l Partial fraction deconposition
y=rtitr(nuner(H), denom(H), u);// Time response

Signal Processing:
convol (h, x); /1 Convol ution
eqfir(...); /'l Parks-MLellan FIR filter design
eqiir(...); [l 1R filter design (bilinear transform
fft(x,-1); [l Forward DFT (NOTE: -1)
fft(x, +1); /1l Inverse DFT (NOTE: +1)
frmag(...); /'l Filter frequency response
wiir(...); /1 Wndow nethod of FIRfilter design
wi ndow( ‘ hm , 128); /'l Create w ndow functions



