
Su m m ary of Lin e ar Alge bra in  D e riv e  (DOS Ve rs ion )

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

Op tio n s   P re c is io n   Ap pro x im a te     En te r Future work done in  numeric approximat ion  mode.

Op tio n s   P re c is io n   Ex a c t    E n te r Future work done in  exact , symbolic mode.

Tra n s fe r  Lo a d   U t i li ty   ve ctor   E n te r Load the ext ra  package needed to do linear  a lgebra .

Au t h o r a  := [[2,1,3], [-5,2,-1], [6,-1,4]]   E n te r A mat r ix is a  vector  of row vectors.

Au t h o r B := [[4,3], [1,2]]    E n te r Derive will use only lower  case names.

D e c la re   Ma trix   3  Ta b  4   E n te r Alterna te way to enter  a  ma t r ix, especia lly if la rge.

  2  -1  4  6  0  1  5  7  2  -9  0  3 Press the E n te r key a fter  each  number  typed.

Au t h o r  c  := F 3   E n te r Name the decla red mat r ix.  F 3 key copies it em down.

Highligh t  a:=þ.  Au t h o r  F 3   Edit  using Ho m e  and a rro w  keys to change a  t o e  and 6 t o 7  E n te r.

Au t h o r  w  := [[9], [1], [6]]  E n te r Column ma t r ix.  Each  row has one en t ry.

Au t h o r  [ [5, -2, 4] ]  E n te r Row mat r ix uses double [[]].  No commas in  display.

Au t h o r  v  := [5, -2, 4]  E n te r Single [] for  vector .  Display of a  vector  has commas.

D e c la re   v e c to R  Dimension   3  E n te r Useful for  en ter ing la rge vectors.

2  E n te r   -7  E n te r   9  E n te r

Au t h o r  u  := F 3 Name the declared vector .

Au t h o r  c   Ctrl-E n te r Simplify and display mat r ix c without  symbolizing.

32Au t h o r  c  su b 3 su b 2  E n te r Symbolize mat r ix en t ry c .  Use Alt -v  instead of su b .

S im p lify    En te r Calcula te va lue of symbol(s).  For  decimals: a p p ro X.

Au t h o r  c  su b [3,2] + e le m e n t(c ,3,2)  Ctrl-E n te r Alterna te ways to access mat r ix en t ry.

Au t h o r  c  su b 2  E n te r  S im p lify   En te r Second row of mat r ix as a  vector .  Could use Alt -v .

Au t h o r  c < su b 3  E n te r  S im p lify   En te r Third column of mat r ix as a  vector , uses t ranspose.

NUMERIC and SYMBOLIC Mat r ix and Vector  Opera t ions   (Try exact  & approx modes.)

Use  Au t h o r  þ  E n te r   S im p lify   En te r     or     Au t h o r  þ  Ctrl-E n te r    with  each individua l expression .

a + e ,   a - e ,    2*w ,    3a + 2e Linear  combina t ions.  Use of * opt iona l.

a*c ,    a  c ,    v*a ,    a*w ,    c*a Matr ix products.  May use space instead of *.

m atprod ( a , c , 2, 3 ) Compute single en t ry in  product  ac

b^-1,    b^3,    b^-2,    e ^(-1) Matr ix inverse and powers.  e is not  inver t ible.

a^-1 * w ,   a^-1 * v ,   a^-1 * c Last  resu lt  is solu t ion  to a*x = c.

de t(b),    trace (a),    ran k(c ),  ran k(e ),    c < Back accent  for  t ranspose.

u  . v ,    v . u ,   v . w ,   w  . v ,   abs(v),   abs(w ),   abs(b) Dot  product  & norm.

dime n sion (c ),    dim e n sion (c <),    dim e n sion (v) # of rows of mat r ix.  Size of vector .



Specia l Mat r ices and Funct ions

Au t h o r  ide n t := ide n tity_m atrix(3)   E n te r  S im p lify   En te r Produces 3×3 ident ity mat r ix.

Au t h o r  ze ro  := ve c tor ( ve c tor (0, j, 4), i , 3)  Ctrl-E n te r Produces 3×4 zero mat r ix.

Au t h o r  m in or (c , 2, 3)  Ctrl-E n te r Matr ix with  2nd row and 3rd column of c deleted.

ijAu t h o r  cofactor (a , 2, 3)  Ctrl-E n te r Computer  cofactor  of en t ry a .

Au t h o r  adjo in t (a)  Ctrl-E n te r Adjoin t  ma t r ix, t ranspose of ma t r ix of cofactors.

NUMERIC and SYMBOLIC Linear  Algebra  Algor ithms   (Use S im p lify  or  Ctrl-E n te r a s desired.)

Au t h o r  [ 2x  + 3y = 6, 4x  + 5y = 7 ]  E n te r  s o Lv e   En te r Solve system of linea r  equa t ions.

Au t h o r  a  * [x , y , z] = v   E n te r  S im p lify   En te r  s o Lv e   En te r Alterna te way to enter  system.

Au t h o r  [ 2x  + 3y  = 6, 4x  + 6y  = 12 ]  E n te r s o Lv e   En te r @1 is an  a rbit ra ry parameter .

Au t h o r  [2x+3y+z=6, 4x+5y+6z=7]  E n te r  s o Lv e   En te r  x   E n te r  y   E n te r # unknowns > # eqn's

scale _e le m e n t (c , 1, 1/2) Compute mat r ix resu lt ing from row mult iplica t ion .

Au t h o r  c  := F 3  E n te r Copy resu lt ing mat r ix to c.

su btract_e le m e n ts  (c , 3, 1, 2) Result  of subt ract ing twice row 1 from row 3.

sw ap_e le m e n ts  (c , 2, 3) Compute mat r ix resu lt ing from row swap.

Au t h o r  row _re du ce  (c )  E n te r  S im p lify   En te r Compute reduced row-echelon  form.

Au t h o r  row _re du ce  (a , w )  E n te r  S im p lify   En te r Reduce the augmented mat r ix.

row _re du ce    (e ),  (a , v ), (a , c ),  (e , w ),  (a , ide n t) Try other  examples separa tely.

ch arpoly  (b, t ) Compute character ist ic polynomia l of b using va r iable t.

e ige n valu e s  (b, t ) Compute eigenva lues of ma t r ix b using va r iable t.

e xact_e ige n ve ctor (b, 5) Compute eigenvector  corresponding to exact  eigenva lue 5.

approx_e ige n ve ctor (b, 5.001)  E n te r  a p p ro X    Use close-to-eigenva lue, bu t  NOT EXACT.
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Su m m ary of Lin e ar Alge bra in  D e riv e  for Win dow s

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

D e c la re     Alg e bra S ta te     P re c is io n Future work done in  numer ic approximat ion  mode

App ro x im a te   or   E x a c t                E n te r   or in  exact , symbolic mode.

Fi le   Lo a d   U t i li ty   ve c tor.m th     E n te r Load the ext ra  package needed to do linear  a lgebra .

Ctrl-A   a  := [[2,1,3], [-5,2,-1], [6,-1,4]]   OK A mat r ix is a  vector  of row vectors.

Au t h o r  E x pre s s io n    B := [[4,3], [1,2]]     E n te r Derive will use only lower  case names.

Au th o r  Ma trix   3  Ta b  4   E n te r Alterna te way to enter  a  ma t r ix, especia lly if la rge.

2  -1  4  6  0  1  5  7  2  -9  0  3  OK Press the Ta b key a fter  each  number  typed.

Ctrl-A  c  := F 3   E n te r Name the decla red mat r ix.  F 3 key copies it em down.

Highligh t  a:=þ.  Ctrl-A  F 3   Edit  using Ho m e  and a rro w  keys to change a  t o e  and 6 t o 7  E n te r.

Ctrl-A  w  := [[9], [1], [6]]  E n te r Column ma t r ix.  Each  row has one en t ry.

Ctrl-A  [ [5, -2, 4] ]  E n te r Row mat r ix.  No commas in  mat r ix display.

Ctrl-A  v  := [5, -2, 4]  E n te r A vector  display has commas.

Au t h o r  Ve c to r  E lements:  3  E n te r Useful for  en ter ing la rge dimension  vectors.

2  Ta b   -7  Ta b   9  Ta b        OK

Ctrl-A  u  := F 3            E n te r Name the declared vector .

Ctrl-A  c   S im p lify Simplify and display mat r ix c without  symbolizing.

32Ctrl-A  c  su b 3 su b 2  E n te r Symbolize mat r ix en t ry c .  Use Ctrl-B  instead of su b .

S im p lify    B a s ic    E n te r Calcula te va lue of symbol(s).  For  decimals: App ro x im a te .

Ctrl-A  c  su b [3,2] + e le m e n t(c ,3,2)  Alt -S Alterna te ways to access mat r ix en t ry.

Ctrl-A  c  su b 2  E n te r  S im p lify   B a s ic   E n te r Second row of mat r ix as a  vector .  Could use Ctrl-B .

Ctrl-A  c < su b 3  E n te r     Ctrl-B               En te r 3  column as a  vector ; uses back accent  for  t ranspose.r d

NUMERIC and SYMBOLIC Mat r ix and Vector  Opera t ions   (Try exact  & approx modes.)

Use  Ctrl-A  þ  E n te r   Ctrl-B   En te r     or     Ctrl-A  þ  Alt -S    with  each individua l expression .

a + e ,   a - e ,    2*w ,    3a + 2e Linear  combina t ions.  Use of * opt iona l.

a*c ,    a  c ,    v*a ,    a*w ,    c*a Matr ix products.  Last  product  incompat ible.

m atprod ( a , c , 2, 3 ) Compute single en t ry in  product  ac

b^-1,    b^3,    b^-2,    e ^(-1) Matr ix inverse and powers.  e is not  inver t ible.

a^-1 * w ,   a^-1 * v ,   a^-1 * c Last  resu lt  is solu t ion  to a*x = c.

de t(b),    trace (a),    ran k(c ),  ran k(e ),    c < Back accent  for  t ranspose.

u  . v ,    v . u ,   v . w ,   w  . v ,   abs(v),   abs(w ),   abs(b) Dot  product  and norm.

dime n sion (c ),    dim e n sion (c <),    dim e n sion (v) # of rows of mat r ix.  Size of vector .



Specia l Mat r ices and Funct ions

Ctrl-A  ide n t := ide n tity_m atrix(3)   E n te r    Ctrl-B   En te r Produces 3×3 ident ity mat r ix.

Ctrl-A  ze ro  := ve c tor ( ve c tor (0, j, 4), i , 3)  Alt -S Produces 3×4 zero mat r ix.

Ctrl-A  m in or (c , 2, 3)  Alt -S Matr ix with  2nd row and 3rd column of c deleted.

ijCtrl-A  cofactor (a , 2, 3)  Alt -S Computer  cofactor  of en t ry a .

Ctrl-A  adjo in t  (a)  Alt -S Adjoin t  ma t r ix, t ranspose of ma t r ix of cofactors.

NUMERIC and SYMBOLIC Linear  Algebra  Algor ithms

Au th o r  each  E x p re s s io n   (Ctrl-A),  and  S im p li fy  using  S im p lify ,  Alt -S,  or   Ctrl-B   a s appropr ia te.

Compute a  numer ic approximat ion  of an  expression  using   Sim plify   App ro x im a te ,  .,  or    Ctrl-G.

S o lv e  by using S o lv e   Alg e bra ic  Var iable:  [x , y ]  Alt -S Variables are [x , y , z ] in second case.

[ 2x  + 3y = 6, 4x  + 5y  = 7 ] S o lv e Solve system of linea r  equa t ions.

a * [x , y , z] = v    and   S im p li fy S o lv e Alterna te way to enter  system.

[ 2x  + 3y  = 6, 4x  + 6y  = 12 ] S o lv e @1 is an  a rbit ra ry parameter .

[2x+3y+z=6, 4x+5y+6z=7] S o lv e # unknowns > # eqn 's

scale _e le m e n t (c , 1, 1/2) Compute mat r ix resu lt ing from row mult iplica t ion .

c  := F 3 Copy resu lt ing mat r ix to c.

su btract_e le m e n ts  (c , 3, 1, 2) Result  of subt ract ing twice row 1 from row 3.

sw ap_e le m e n ts  (c , 2, 3) Compute mat r ix resu lt ing from row swap.

row _redu ce  (c ) Compute reduced row-echelon  form.

row _re du ce  (a , w ) Reduce the augmented mat r ix.

row _re du ce    (e ),  (a , v ), (a , c ),  (e , w ),  (a , ide n t) Try other  examples separa tely.

ch arpoly  (b, t ) Compute character ist ic polynomia l of b using va r iable t.

e ige n valu e s  (b, t ) Compute eigenva lues of ma t r ix b using va r iable t.

e xact_e ige n ve ctor (b, 5) Compute eigenvector  corresponding to exact  eigenva lue 5.

approx_e ige n ve ctor (b, 5.001)   . (Appr oxim a te)    Use close-to-eigenva lue, bu t  NOT EXACT.
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