
Su m m ary of Lin e ar Alge bra in  Ma t h em a t i ca

NUMERIC and SYMBOLIC Mat r ix and Vector  Da ta  Ent ry

a = {{2,1,3}, {-5,2,-1}, {6,-1,4}} This is a  list  of row list s.

MatrixForm [a] Display mat r ix in  standard form.

MatrixForm [ b = {{4,3}, {1,2}} ] Define list  of list s; display as mat r ix.

c  = {{2, -1, 4, 6}, {0, 1, E N TE R Data  en t ry may extend over  severa l rows.

    5, 7}, {2, -9, 0, 3}}

w  = {9, 1, 6} Vector  t rea ted as tuple, row, or  column.

v = {5, -2, 4}; Colu m n Form [v] Semicolon  to separa te mult iple commands.

u  = {2., -7., 9.} Vector  with  approximate rea l number  en t r ies.

u  [ [ 2 ] ] Access single component  of vector .

c[[ {1,3}, Ran ge [2,4] ]] Access par t  of a  ma t r ix.

e  = a  ; Semicolon  a fter  command suppresses display.

e  [[3,1]] = 7;  MatrixForm [e ] Modify a  single mat r ix element , and display.

c  [[3]] = {-4, 7, 2, 0} ;  c Modify a  mat r ix row.

t  = Tran spose [c ];  t [[1]] = w ;  c  = Tran spose [t] Modify mat r ix column.

MatrixForm [%] Var iable for  la st  ou tpu t .

Save ["pracdata", a , b, c , e , u , v , w ] Save pract ice da ta  to load in  la ter  session .

Specia l Constan ts, Mat r ices, and Funct ions

In fin ity ; P i ; E ; I; Sqrt[2]

Ide n tityMatrix [3] // MatrixForm Ident ity mat r ix.

Table  [0, {3}, {5}] // MatrixForm Zero mat r ix

Table  [Ran dom [ ], {3}, {5}] // MatrixForm Random mat r ix with entr ies on  (0,1).

d = Diagon alMatrix [v];  MatrixForm [d] Diagona l ma t r ix from list  (vector).

System commands For  use on  the T uring machine

m ath Command on  T uring t o st a r t  Mathem atica

? R*,   ?? Row Redu ce Help on  commands

Save["you rfile", a , b, c ] Save curren t  defin it ions of specified va r iables.

<<you rfile Retr ieve file of previously saved va r iables.

Cle ar [a , b, v ] Clear  some curren t  va r iables.

Du m p ["you rdu m p"] Save current  sta te of ent ire system.

m ath  -x  you rdu m p Sta r t  Mathem atica with  previously saved sta te.

Qu it Leave Mathem atica.



NUMERIC and SYMBOLIC Mat r ix and Vector  Opera t ions

a + e ,     a - e ,      2 w ,     k*w ,     3a + 2e Linear  combina t ions.

a.c ,    v.a ,    a.w ,    c .a Matr ix products.

In ve rse [b],    In ve rse [e ],     MatrixP ow e r[b, -1] Matr ix inverses.

MatrixP ow e r[b, 3],    MatrixP ow e r[b, -2] //N Matr ix powers.

In ve rse [a] . w ,     Lin e arSolve [a , w ] Solu t ion  to ax = w .

trace [x_] := Su m [ x[[i ,i]], {i , Le n gth [x]} ] Define t race funct ion .

De t[b],     trace [a],     Tran spose [c ]    Determinant , t race, & t ranspose.

n orm [x_] := Sqrt[ x .x  ]    Define funct ion  for  norm of vector .

v.w ,   w .v ,   w .u ,   v.v ,   n orm (v),   n orm (u )    Dot  product  and norm.

Dime n sion s[c ],  Dim e n sion s[w ],  Le n gth [w ]   Dimensions of ma t r ix and vector .

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 first  row to third row.

NUMERIC and SYMBOLIC Linear  Algebra  Algor ithms

r = Row Re du ce [e ] Reduced row-echelon form, display ra t ional.
MatrixForm [r] //N Matrix display with numeric approximation.

Nu llSpace [c ] List  of basis vectors for  nu llspace.
% // Tran spose  //MatrixForm Basis for  nu llspace as columns of mat r ix.
{q, r} = QRDecom posit ion [ N[a] ] a = q r;    q or thogona l, r upper  t r iangular .T

Eige n valu e s[b] List  of eigenva lues of b.
Eige n ve ctors[b] List  of eigenvectors of b.
MatrixForm [Tran spose [%]] Conver t  eigenvectors to columns of mat r ix.
{vals , ve cs} = Eige n syste m [b] Compute both  a t  once.
Eige n valu e s[ N[a] ] Numerica l computa t ion  of eigenva lues.
Ch aracterist icP olyn om ial[a , t ] Polynomia l in  the va r iable t.

{p , s , q} = S in gu larValu e s[ N[a] ] a = p m q;    p, q have or thonormal rows.T

Diagonal mat r ix m  with  singula r  va lues s.

<<Lin e arAlge bra`Orth ogon alization `   Load or thogona liza t ion  package. (back  accen t s)

Gram Sch m idt[ N[c] ] Orthonormal basis for  rowspace of c.
Norm alize [w ] Normalize vector  w .
P roje ct ion [v , w ] Orthogonal project ion  of v  on to w .
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