
Su m m ary of Lin e ar Alge bra in  MATLAB

NUMERIC Mat r ix and Vector  Da ta  Ent ry (Log onto T uring.  Enter  m atlab .)
m ore  on   E N TE R Enable paging.  S P ACE to display next  page.
A = [2 1 3; -5 2 -1; 6 -1 4]   E N TE R Semicolon  termina tes mat r ix row.
B = [4 3    E N TE R E NTE R a lso termina tes a  mat r ix row.
       1 2]   E N TE R

C = [2 -1 4 6; 0 1 5 ...  E N TE R    E llipsis to cont inue same mat r ix row.
  7; 2 -9 0 3]   E N TE R

w  = [9; 1; 6]  E N TE R Column vector .
v = [5 -2 4],   u  = [2; -7; 9]  E N TE R Comma to separa te mult iple commands.
disp(C)  E N TE R Suppresses the "C=" in  the display.
C(: , 2:4), C(2:3, 2)  E N TE R Access par t s of a  ma t r ix.
E = A;  E N TE R Semicolon  a fter  command suppresses pr in t ing.
E(3, 1) = 7  E N TE R Modify a  mat r ix element .
C(3, :) = [-4 7 2 0], C(:, 1) = w   E N TE R Modify a  mat r ix row or  column.
save  pracdata   E N TE R Save pract ice da ta  for  loading a t  la ter  session .
an s Variable for  the most  recent  answer .
UpArrow  to reca ll previous commands for  edit ing and re-en t ry.

Specia l Constan ts, Mat r ices, and Funct ions
in f   in fin ity;     NaN    Not  a  Number ;    i    imaginary unit  %(-1);    sqrt(2)   %2
e ye (3),    e ye (3,5),    eye (5,3) Ident ity mat r ices.
ze ros(3),    ze ros(3,5) Zero mat r ices.
ran d(3),    ran d(3,5) Random mat r ices.
diag(A),    diag(v) Diagona l of ma t r ix, diagona l ma t r ix.
m in (v),    m ax(C),    [Y, I] = m ax(C) Min & max of vector , ma t r ix columns.
su m (v),    prod(w ),    su m (C) Sum & product  of vector , ma t r ix columns.
flip lr(B),    flipu d(B),    rot90(B) Transform posit ion  of ma t r ix elements.

System commands
h e lp ,    h e lp  e ig Help on  commands.
w h o ,    w h os List  current  va r iables.
c le ar B, C, v Clear  some curren t  va r iables.
cd  y o u rd ire c to ry Change to your  working directory.
save  y o u rfi le Store current  va r iables in  your  file.
load  y o u rfi le Retr ieve va r iables from your  file.
de le te  y o u rfi le Erase your  file.
dir List  files in  curren t  directory.
diary  y o u rd ia ry Save session  a  your  dia ry file.
diary  off Suspend recording of your  session .
type  y o u rd ia ry View your  dia ry file.
qu it   or  e xit logou t First  leave MATLAB.    Then leave T uring.



NUMERIC Mat r ix and Vector  Opera t ions
A + E ,   A - E ,    2*w ,    3*A + 2*E ,    5*v - 3*A(1, :) Linear  combina t ions.

A*C,    v*A,    A*w ,    C*A Matr ix products.

in v(B),    B^3,    B^(-1),    B^(-2),    in v(E) Matr ix inverse and powers.

in v(A),   ra ts (an s) Conver t  display of answer  to simple ra t iona l form.

in v(A)*w ,   A\ w ,    v*in v(A),   v/A,    X = A\ C,   A*X-C Solu t ion  to A*X = C.

de t(B),    trace (A),    ran k(B),  ran k(C),  ran k(E),    CN Transpose.

u N*w ,    v*v N,    sqrt(w N*w ),    n orm (w ),    n orm (C) Dot  product  & norm.

le n gth (v),    le n gth (w ),    s ize (A),    s ize (v),    s ize (w ) Dimensions of ma t r ix.

T = C(2, :) ;   C(2, :) = C(3, :) ;   C(3, :) = T In terchange rows 2 and 3 of C.

C(1, :) = 2*C(1, :) Double the fir st  row of C.

C(3, :) = 2*C(1, :) + C(3, :) Add twice fir st  row to 3rd row.

NUMERIC Linear  Algebra  Algor ithms

R = rre f(E),   rats(R) Reduced row-echelon form, display ra t ional.

form at rat Display answers as simple ra t iona l.
rre f(E) Not ice the display in  common fract ions.
form at lon g Switch  to display of 15 digit s.
rre f(E)

rre fmovie (C) Watch steps in  Gaussian  elimina t ion .
format sh ort Switch  to display of 5 digit s.

[L, U] = lu (A) A = L*U.   L permuted lower  t r iangula r , U upper  t r iangula r .
[L, U, P ] = lu (A) P*A = L*U.   L lower , U upper , P  permuta t ion  mat r ix.

Q = n u ll(C) Columns of Q form or thonormal basis for  nu llspace of C.
Q = orth (C) Columns of Q a re or thonormal basis for  column space of C.
[Q, R] = qr(A) A = Q*R.  Q has or thonormal columns, R upper  t r iangular .

[V, D] = e ig(B) B*V = V*D.   Columns of V a re eigenvectors, D diagona l.
d = e ig (B) eigenva lues of B.
p = poly(A) Coefficien ts of character ist ic polynomia l:  det (8I-A).

q = poly(w ) Row of coefficien ts of polynomia l with  roots column w.
r = roots (q) Column of roots of polynomia l with  coefficien ts row q.

s  = svd(C) Singula r  va lues of C.
[U, S , V] = svd(C) C = U*S*VN.   U,V or thogona l, S diagona l singula r  va lues.
c  = con d(C) Condit ion  number  = ra t io of la rgest  singula r  va lue to smallest .



SYMBOLIC Mat r ix and Vector  Da ta  Ent ry (Quit  MATLAB and sta r t  it  fresh .)

m ore  on   E N TE R Enable paging whenever  you  sta r t  MATLAB.
load pracdata   E N TE R Retr ieve the numeric mat r ices saved ea r lier .
H = sym ('[1, 2; k , 3]')  E N TE R Note use of commas in  symbolic mat r ix.
z = sym ('[a; b]')  E N TE R Quotes enclose th ings tha t  a re symbolic.
K = sym (A)  E N TE R Copy numer ic mat r ix to symbolic mat r ix.
sym (K, 3, 1)  E N TE R Access mat r ix element .
L = sym (K, 3, 1, 't ')  E N TE R Modify mat r ix element .
M = sym ('[(x+5)/(x+3), x^2-4; s in (x)^2 + cos(x)^2, (x+y)*(x^2+y)]')  E N TE R

pre tty(M)  E N TE R Alterna te display for  symbolic mat r ices.
save  sym data   E N TE R Save the combined pract ice and symbolic da ta .

SYMBOLIC Mat r ix and Vector  Opera t ions

sym add(A, L),    sym su b(A, L)
sym m u l(H, L),    sym m u l(H, z),    sympow (H, 2)
sym div(A, L),    su bs(an s , 6, 't ') Compute A/L and subst itu te.
tran spose (H),    de te rm (H),    in ve rse (H)
sym op(H, '*', z , '-', z) Computes H*z - z.  Possible symbols:  + - * / ^ ( )

SYMBOLIC Linear  Algebra  Algor ithms

x = lin so lve (H, z) Solve linea r  system:  H*x = z.
X = lin solve(H, B) Solve linea r  systems:  H*X = B.
[x , Z] = lin so lve (E, u ) Genera l solut ion :  x + tZ

n u llspace (E) Compare nullspace of E  with  Z in  line above.
colspace (E) Columns form basis for  column space of E.
colspace (CN) Columns form basis for  row space of C.

ch arpoly(H) Symbolic character ist ic polynomia l for  H.
d = e ige n sys(H) Symbolic eigenva lues for  H.
[V, d] = e ige n sys(H) Columns of V are eigenvectors for  H.

"E(1)" and "E(2)" denote the two eigenva lues.

SYMBOLIC Simplifica t ion

disp(M),  Sim plify(M) Observe ca refu lly wha t  happens.
e xpan d(M),    fac tor(an s)
colle ct (M, 'y ') May omit  symbolic va r iable if on ly one.
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