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SECTION  1

KOS 1110 Computers in Science

Assignment 4 - Questions in Introduction to Maple 

Due date Friday, 9-9-2004 5pm

1. 
Hierarchy of arithmetic operations: Use your own examples (at least three examples and execute them in maple) to prove which arithmetic operations are carried out first in Maple and if they are of equal priority, in which directions they are carried?      

  Eg. 1
> x:=15+2*3;
[image: image1.wmf] := 

x
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The answers obtained were based on the hierarchy of arithmetic, which give priority beginning with addition ( + ) and followed by ( * ). From the equation, multiplication ( * ) is the first arithmetic operation to be solved, followed by addition ( + ).

  Eg. 2
> x:=15*2/3;
[image: image2.wmf] := 

x

19


From the equation, multiplication ( * )  is the first arithmetic operation to be solved, followed by  division ( / ). The operation was carried out from left to right.

  Eg. 3
> x:=15+2-3;
[image: image3.wmf] := 

x
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From the equation, addition ( + ) is the first arithmetic operation to be solved, followed by substraction ( - ) and division from left to right.

2. 
Using your own examples (one example each and execute them in maple) clearly bring out all the differences between the following maple symbols and commands:

a)
; and : 

b)
= and :=

c)
? and ???

d)
expression and function 

e)
sum and add

 a) ; and :

     Eg.
> restart;
> with(ScientificConstants);
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> with(ScientificConstants):

> 3+2*45+22^2:
> 3+2*45+22^2;
[image: image5.wmf]577


We use the ( ; ), it will execute and display the command.

We use the ( : ), it only execute the command but fail to display the execution result.

 b) = and :=

     Eg.
> x=2+7*45+65^2; 
[image: image6.wmf] = 
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> x:=2+7*45+65^2;
[image: image7.wmf] := 
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( = ) and ( := ) are use to assign the statement. Maple will keep remember the value which assign by ( := ) in all calculation but the ( = ) is on the other side.
 c) ? and ???
      Eg.
> restart;
> ?Vector
> ???Vector
?     - When we execute, we get the general explanation about that topic.
??  - When we execute, we get specific explanation of the topic including the examples section (if any) and all other contracted.

  d) expression and function
      Eg.
> restart;
> f:=4*x^2+63*x+22-3;
[image: image8.wmf] := 
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> f:=4*x^2+63*x+22-3;
[image: image9.wmf] := 
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> x:=2;
[image: image10.wmf] := 
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> f;
[image: image11.wmf]161


function:
> f:=x->4*x^2+63*x+22-3;
[image: image12.wmf] := 
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> f(2);
[image: image13.wmf]161


The first example is expression where there is no variable on the left side.
The second example is a function where there is a variable on the left side and assigning a value to a variable does not alter the function definition.

  e) sum and add
      Eg.
> restart;
> add(3*x+7, x=2);
[image: image14.wmf]13


> sum(3*x+7, x=2);
[image: image15.wmf]13


> add(3*x+7, x=1..s);
Error, unable to execute add

> sum(3*x+7, x=1..s);
[image: image16.wmf] + 
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Sum = definite and indefinite summation

The sum command is for symbolic summation. It is used to compute a formula for an indefinite or definite sum. If Maple cannot compute a closed form, Maple returns the sum unevaluated.

Add = add up a sequence of values

To add affinite sequence of values, rather than compute a formula, use the add command. 

3.
Use of Help facilties in Maple:  Use the help commands in Maple and explain the use of three Maple commands (not discussed in the class) with your own examples. 

a)combinat[cartprod]
combinat[cartprod] - iterate over a list of lists or sets
Calling Sequence

     cartprod(LL)

Parameters

     LL - list of sets or lists of anything 

Description

· The command cartprod is special iterating function. It allows one to iterate over the cartesian product of a list of lists or sets of values, as illustrated in the example below. It returns a table with two entries finished and nextvalue. 

· The nextvalue entry is a function. When called repeatedly, it iterates through the values in the cartesian product of the list of lists or sets LL. 

· The finished entry is either true or false and indicates whether the iteration is complete. If the finished flag is true, the nextvalue function can be called to get the next value in the cartesian product. If false, the sequence is finished. 

· The command with(combinat,cartprod) allows the use of the abbreviated form of this command.

Example
> with(combinat, cartprod);
[image: image17.wmf][
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> T:=cartprod([[1,2,3], {a,b}]):

while not T[finished] do T[nextvalue]() end do;
[image: image18.wmf][
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b) combstruct
combstruct[iterstructs] - create an iterator for a specified structure
combstruct[nextstruct] - produce the next structure
combstruct[finished] - return true when the last structure is produced
Calling Sequence

     iterstructs(struct(args), size=n)

     nextstruct(it)

     finished(it)

Parameters

     struct - one of a predefined list of available structures

     args   - argument list that corresponds to the structure struct
     n      - (optional) non-negative integer specifying the size of the object or the string 'allsizes' when the object should be selected from all possible sizes

     it     - iterator returned by a call to iterstructs
 Description
· The iterstructs function returns an iterator in the form of a table. The nextstruct and finished functions are used to manipulate this table. The table entry nextvalue is a procedure created to traverse the elements defined by struct(args) of size n. The finished entry is a flag that is set to true when the last structure is produced.

· The nextstruct command returns the next structure from the iterator defined by the call to iterstructs.

· The finished function returns true when the last structure is produced.

· If the size is not specified, the default size for that structure is used.

· To list all the structures at once, see combstruct[allstructs].

· For a list of available structures, see combstruct[structures].

Examples
> with(combstruct):
> allp := iterstructs(Permutation([a,b,c])):

while not finished(allp) do nextstruct(allp) od;
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c) convert/factorial
convert/factorial - convert GAMMAs and binomials to factorials
Calling Sequence

     convert( expr, factorial )

     convert( expr, factorial, indets )

Description

· Convert GAMMAs, binomials and multinomial coefficients in an expression to factorials. 

· If an indeterminate or set of indeterminates is specified, then only GAMMAs and binomials involving a specified indeterminate will be converted to the factorial function. 

· The expression convert(...,`!`) is equivalent to convert(...,factorial). 

Examples

> convert(GAMMA(x),factorial);
[image: image30.wmf]!
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> convert(GAMMA(x),`!`);
[image: image31.wmf]!
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> convert(binomial(m,3),factorial);
[image: image32.wmf]1
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> 1/6*(1/6)!/(m-3)!;
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4.
Use of units and Scientific Constants: Select any three problems involving different types of units from your textbooks and carry out the complete calculations including the units using Maple.  State the problem fully and comment whether Maple gives the correct final answer along with appropriate units.  (Refer the examples discussed in the class)

  a) Decay activity for a sample of iodine-131.
The expression for the activity is defined as A where A0 is the initial activity, is the mean lifetime of the isotope and and the t

 is the elapsed time.

> restart;
> with(ScientificConstants);
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> A:=A0*exp(-lambda*t);
[image: image35.wmf] := 
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    The mean lifetime is related to the halflife by [image: image36.wmf]l

 = 0.693/H
> lambda:= 0.693/evalf(Element(I[131],halflife));
[image: image37.wmf] := 
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  b)How far you travel in 35 minutes going 55 miles perhour? Express answer in meters.
> restart;with(Units):
> d:=55*mph * 35*minutes;
[image: image38.wmf] := 
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  c)What is the mass of an electron, E?
> restart;with(Units):
> mass:=9.11e-31 * kg;
[image: image39.wmf] := 
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> c:=3.00e8 *m/s;
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> E:=mass * c^2;
[image: image41.wmf] := 
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5.
Find out the dimensions of three different physical properties using Maple.

>restart;

     a)acceleration 

> with (Units);
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> GetDimension(acceleration);
[image: image43.wmf]length
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      b) radians    

> convert (10, units,degrees, radians);
[image: image44.wmf]p
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      c) energy  
> convert(3.3729e2,units,J/mol(carbon12),kg/mol(carbon13),energy);
[image: image45.wmf]0.3752857374
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6.
Calculate the volume occupied by 1 kg of mercury at 25°C.
> restart;
> with(ScientificConstants):
> GetElement (Hg);
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> density:=13.5336*g/cm^3;
[image: image49.wmf] := 
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> mass:=1*kg;
[image: image50.wmf] := 
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> convert(1,units,kg,g);
[image: image51.wmf]1000


> mass:=%;
[image: image52.wmf] := 
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> volume:=mass/density;
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7.
Use Maple to calculate the number of water molecules in 1 g of liquid water.

> restart;with(ScientificConstants):
> GetElements:
> 2*Element(H,atomicweight)+Element(O,atomicweight):
> evalf(%);
[image: image54.wmf]0.2991509666
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> convert(%,units,kg,amu);
[image: image55.wmf]18.01528000


> 1./%;
[image: image56.wmf]0.05550843506


> %*evalf(Constant(N['A']));
[image: image57.wmf]0.3342796776
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8.
What is computer algebra system and what are its advantages?
Computer Algebra System or Symbolic Computation is the computation with symbols representing mathematical objects 

including :- 

       -integers,real and complex numbers

       -polynomials

       -derivatives and integrals

       -system of equation, series expansion of function

*Its advantages including:-

        -to obtain closed and exact form of solutions 

        -to build thousands of function

        -giving greatest option for simplifying expressions
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 is linear or not ? (Hint: solve for y and comment)    

> solve ({(y+8)/(x-2)=(x+6)},y);
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Comment: This function is not linear but it is a quadratic function because of the existence of x^2(square).

10.
Show that z=1, y=2, x=3 are the solutions for x+2y-3z = 4.  (Hint: use subs )
> x+2*y-3*z;
[image: image60.wmf] + 
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> subs(x=3,y=2,z=1,%);
[image: image61.wmf]4


The answer that have been given by calculation in maple is same as given.So, z=1, y=2 and x=3 are definite solutions for x+2y-3z=4.

11.  a) Solve the equations:  x - y = -3 and x + 2y = 3.  Plot these equations in the same graph.  Do these graphs cross each other?  What is the meaning of the point of intersection? 

> restart;
> with(plots):
> solve({x-y=-3},y);
[image: image62.wmf]{
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> solve({x+2*y=3},y);
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> a1:=plot(x+3,x=-7..7):
> a1;
[image: image64.png]



> a2:=plot((-x/2)+(3/2),x=-7..7):
> a2;
[image: image65.png]



> display(a1,a2);
[image: image66.png]



Yes, they do cross each other at point (-1,2) and this point is called the intersection point.
b) Plot the equations: y = -x - 3 and y = -x + 2.  From the graphs what can you say about the existence of solutions for this set of equation?
> restart;
> with(plots):
> y:=-x-3;
[image: image67.wmf] := 
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> y:=-x+2;
[image: image68.wmf] := 
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> b1:=plot(-x-3,x=-5..5):
> b1;
[image: image69.png]



> b2:=plot(-x+2,x=-5..5):
> b2;
[image: image70.png]



From the graph we can say that the solution of these 2 graphs are having the same slope which value is -1. 
c) Plot the equations: x + y = 1 and 2x + 2y = 2.  From the graphs what can you say about the existence of solutions for this set of equation? 


> restart;
> with(plots):
> solve({x+y=1},y);
[image: image71.wmf]{
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> solve({2*x+2*y=2},y);
[image: image72.wmf]{
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> c1:=plot(-x+1,x=-5..5):
> c1;
[image: image73.png]



> c2:=plot(-x+1,x=-5..5):
> c2;
[image: image74.png]



 We can see clearly that both equation are actually give the same set of solutions......
12.
Solve the equations: 2x + y - 2z = 8, 3x + 2y - 4z = 15 and 5x + 4y - z = 1.
> e7:=2*x+y-2*z=8;        e8:=3*x+2*y-4*z=15;         e9:=5*x+4*y-z=1;
[image: image75.wmf] := 

e7

 = 

 + 

 - 

2

x

y

2

z

8
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[image: image77.wmf] := 
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> solve({e7,e8,e9},{x,y,z});
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13.
Write any equation of your own and expand it using Maple.  Factorize and simply the result and show that it gives back the starting equation.

     Expand
> z1:=(x+6)/3*(x+1*y)/3*(2*x-7*y)/4*(4*y+x)/4;
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> expand(%);
[image: image80.wmf] + 
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    Simplify
> simplify(%);
[image: image81.wmf] + 
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    Factorize
> factor(%);
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14. Write any equation in with three variables (x, y and z) and solve it using Maple.  

> eqn1:=3*x+5*y-z=20;
[image: image83.wmf] := 
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> eqn2:=x-y+22*z=100;
[image: image84.wmf] := 
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> eqn3:=-4*x+4*z=-15;
[image: image85.wmf] := 
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> solve({eqn1,eqn2,eqn3},{x,y,z});
[image: image86.wmf]{
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> eval({eqn1,eqn2},%);
[image: image87.wmf]{

}

,

 = 

20

20

 = 

100

100


> eval({eqn2,eqn3},%);
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> eval({eqn1,eqn3},%);
[image: image89.wmf]{

}

,

 = 

 + 

 - 

3

x

5

y

z

20

 = 

-15

-15


> 

15.
Prepare a web page ("my class mates") containing the names of your class mates (including other sections). Link these names to their respective web pages, so that when any one clicks on these names, they should be able to visit the web pages built by your friends.  Publish this web page in your web site as one of the links.
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