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r e s t a r t ( ) :
# First  Computer Lab
# Math 2270-2 Spring 2012
#  What  fo l lows #  on  tha t  l ine  is  a  comment .
#  Use comments to put  your  name and the t i t le  of
#  the  ass ignment  a t  the  top  of  the  worksheet .
# Use comments to introduce each problem or major step.
#  End each non-comment  l ine  wi th  a  semicolon ( ; )  or  a  co lon ( : )
# A semicolon causes BLUE echo and a colon causes no echo.
#
#  Hand ca lcu la tor  funct ions .
#  Use  c t r l -Z ,  backspace ,  De le te ,  Ar row keys .
2 + 2 ;  3 * 5 ;  3 ^ 6 * 5 / 2 ;  7 * ( 9 + 1 1 ) ;  1 0 ^ ( 1 . 5 ) ;
s i n ( P i / 2 ) , c o s ( P i ) , t a n ( P i / 4 ) ;
#
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#  P lo t t ing .  R igh t  mouse  c l i ck  on  the  curve  to  improve  the  p lo t .
p l o t ( s i n ( x ) , x = 0 . . P i ) ;
#
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#  P r i n t i n g
# Use the FILE menu and choose PRINT.
#
# The assignment  operator  " :="  (colon equals)  assigns a  va lue to
a symbol.
u : = 2 ;  u + 3 ,  u * e x p ( - u ^ 2 ) ,  s i n ( P i * u ) ;
#

# Def ine column vectors wi th  angle  brackets .
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v :=<1 ,2 ,3> ;  w:=<1 ,0 ,0> ;
#

#Use  a  pe r iod  " . "  fo r  do t  p roduc ts .
v . w ;  v . v ;
#
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#  Def ine  a  matr ix  us ing  co lumn vectors  separated  by  a  bar  " | " .
M:=<v|w|<1,1,0>>;
#

#  Syntax  fo r  Mat r ix  mul t ip ly  and  Mat r ix  t imes  Vector .
M.M; M.v;
N:=<<1 ,2 ,3 ,4> |<5 ,6 ,7 ,8> |<9 ,10 ,11 ,12>>;  N .M;
#
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#  Error  message for  incompat ib le  matr ix  mul t ip ly .
M.N;
#

E r r o r ,  ( i n  L i n e a r A l g e b r a : - M u l t i p l y )  f i r s t  m a t r i x  c o l u m n  
d i m e n s i o n  ( 3 )  < >  s e c o n d  m a t r i x  r o w  d i m e n s i o n  ( 4 )

#  Matr ices  can  be  entered  by  rows (pre fer red) .
P : = M a t r i x ( [ [ 1 , 2 , 3 ] , [ 4 , 5 , 6 ] , [ 7 , 8 , 9 ] ] ) ;
#

# Linear  combinat ions of  matr ices by math-sty le  operat ions.
2*P;  P-M;  5*P-3*M;
#

# Use Gaussian El iminat ion to reduce matr ix  Q to upper  
t r i a n g u l a r  f o r m .
#  The  percen t  s ign  "%"  reca l l s  the  resu l t  o f  the  p rev ious  
computation.
Q:=<<1,2 ,1>|<2,3 ,4>|<1,1 ,1>>;  #  Matr ix  entry  by columns
E 1 : = < < 1 , - 2 , 0 > | < 0 , 1 , 0 > | < 0 , 0 , 1 > > ;  #  E 1 : = M a t r i x ( [ [ 1 , 0 , 0 ] , [ - 2 , 1 , 0 ] ,
[ 0 , 0 , 1 ] ] ) ;
Q1:=%.Q;  #  Lef t  mul t ip ly  by  E l iminat ion matr ix  E1
E 2 : = < < 1 , 0 , - 1 > | < 0 , 1 , 0 > | < 0 , 0 , 1 > > ;  #  E 2 : = M a t r i x ( [ [ 1 , 0 , 0 ] , [ 0 , 1 , 0 ] ,
[ - 1 , 0 , 1 ] ] ) ;
Q2:=%.Q1;  #  Lef t  mul t ip ly  by  El iminat ion matr ix  E2
#
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#  T h e  m a t r i x  Q  h a s  t h r e e  n o n - z e r o  p i v o t s ,  s o  i t  i s  i n v e r t i b l e .
#  F ind  the  inverse  us ing  two  d i f f e ren t  no ta t ions .
#  An answer  check  is  inverse(Q)  t imes  Q =  ident i ty  matr ix .
Q^( -1 ) ;  1 /Q ;  % .Q;
#

# Symbolic computations.
A : = M a t r i x ( [ [ a [ 1 , 1 ] ,  a [ 1 , 2 ] ] , [ a [ 2 , 1 ] , a [ 2 , 2 ] ] ] ) ;  #  m o u s e  c o p y  i t
B : = M a t r i x ( [ [ b [ 1 , 1 ] ,  b [ 1 , 2 ] ] , [ b [ 2 , 1 ] , b [ 2 , 2 ] ] ] ) ;  #  c t r l - K  o p e n s  a  
l i n e
C : = M a t r i x ( [ [ c [ 1 , 1 ] ,  c [ 1 , 2 ] ] , [ c [ 2 , 1 ] , c [ 2 , 2 ] ] ] ) ;  #  c t r l - F  i s  
f i n d / r e p l a c e
#
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#  V e r i f y  a s s o c i a t i v i t y  o f  m a t r i x  m u l t i p l i c a t i o n .
( A . B ) . C - A . ( B . C ) ;

# The zero matr ix  is  expected.  To encourage the maple engine
#  to  s impl i fy  a lgebra ic  express ions ,  use :
s i m p l i f y ( % ) ;
#

#  E l iminat ion can be  done step by  s tep in  maple .
#  L o a d  t h e  m a p l e  l i b r a r y  f o r  l i n e a r  a l g e b r a ,  a s  f o l l o w s .
# Once per session. The colon removes BLUE printout.
wi th(L inearAlgebra) :
#  Perform El iminat ion,  showing only  the answer,  no steps.
# We choose the system Qx=b, where b:=<1,2,3>:
b:=<1,2,3>:  Q;  A1:=<Q|b>;
GaussianElimination(A1); # ESC key = word completion
ReducedRowEchelonForm(A1);
#
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#  E l iminat ion  s teps  wi th  L inearA lgebra  funct ions .  Def in i t ions:
combo:=(a ,s , t ,c ) ->RowOperat ion(a , [ t ,s ] ,c ) ;
swap:= (a ,s , t ) ->RowOpera t ion(a , [ t , s ] ) ;
mu l t := (a , t , c ) ->RowOpera t ion (a , t , c ) ;
A1:=<Q|b>; # Do 9-10 steps with combo, swap, mult .
A2:=combo(%,1 ,2 , -2 ) ;  #  Invent  the  other  s teps .

# This is a good way to do homework problems. Answer check:
ReducedRowEchelonForm (A1);

#  There  is  an  in teract ive  Gauss-Jordan E l iminat ion  Tutor ia l
#  in  the  S tudent [L inearA lgebra ]  package .  T ry  i t  ou t  by
#  un-comment ing  the  next  l ine ,  then  execute  the  l ine .
#Student[LinearAlgebra][GaussJordanEliminationTutor](A1);
#  End  o f  l ab1


