KOS 1110 Computers in Science

Assignment 5 - solving equations

Due date Thursday, 5-2-2004, 4:30pm

Name: Norjannah bt Harun

Matric No: 0321222

Prog: Bsc (Mathematical sc).

Section: 1

Email: cikjannah84@yahoo.com

webpage: http://www.geocities.com/cikjannah84

Instructor: Dr. Ibrahim Ali Noorbatcha.

Instructions: All the answers should be done in Maple work sheet.  Use the text mode to type the questions, explanations and any comments.  Save the file in maple work sheet (.mws) format.  After you have answered all the questions, export your file as 5emailname.rtf.  Open this file in MS Word and save this file as 5emailname.doc file.  Print out this file.   Submit the printed file before the due date.  Zip the .doc and .mws files as 5yourname.zip and send me the softcopy of the file through the email.  

1.
Computer Algebra System: What is computer algebra system (symbolic computing)?

    Computer algebra system is computation with symbols representing mathematical objects, including 

     - integers, real and complex polynomials, derivatives, integrals, systems of equations, series expansions of functions.

2.
What the differences between symbolic computing and numerical computing?

    Symbolic computing
    Internal representation for rational numbers is different from floating point representations. For rational numbers, number of significant digits and maximum 

    size  number far exceeds typical floating-point representation in numerical computation.

    Numerical computing
    In Maple, default for floating point computation is 10 significant digits. Can change ( using Digits command ) to maximum value described on previous slide.

    ex :-calculators, Pascal, spreadsheets.

    The more significant digits, the more greater time for computation.

3.  What are the advantages of symbolic computing compared to the numerical computing?

     Advantages of symbolic computing
     It can obtain closed form, exact solutions. Thousands of built in functions. Many options for simplifying expressions.

    Numerical computing
    It has word with  length problem - the allowable values for exponent depend on computer, computing language or calculator.

4.
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?       

> f:=4*4/2*7;
[image: image1.wmf] := 

f

56


If all numbers undergo the same operations (multiplication and division), the calculations start from left to right.

> g:=6+2-8-9+5;
[image: image2.wmf] := 

g

-4


If all the numbers undergo the same operations (addition and substraction), the calculation start from left to right.

> h:=5*(3*y/4)+5-(3*y);
[image: image3.wmf] := 
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The calculations should follow the sequence bracket, multiplication or division (from left to right) and addition or substraction (from left to right).

5. 
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 : 

If we use semi colon symbol ( ;),  the result will displayed as below

> restart;
> f:=8*4+(3/x)-(5*x)^2;
[image: image4.wmf] := 
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If we use double colon symbol ( : ), the result will not be displayed as below

> restart;
> f:=8*4+(3/x)-(5*x)^2:
b)
= and :=

If we usethe symbol of ( = ), the result will not be computed. For example:

> g=9*x+3;
[image: image5.wmf] = 
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> x=5;
[image: image6.wmf] = 

x
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> g;
[image: image7.wmf]g


If we use the symbol of ( := ), the result will be computed as below

> g:=9*x+3;
[image: image8.wmf] := 
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> x:=5;
[image: image9.wmf] := 

x
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> g;
[image: image10.wmf]48


c)
? and ???

    (?) = causes the topic to open with the example section expanded.

    (???) = causes the topic to open with the Examples section ( if any) expanded, and all other sections contracted.

d)
expression and function 

    Expression - symbol used for an expression is :=

                     - the value of the expression can be evaluated by assigning the value of  'x' in the first place

                     - expressions are assigned to a function so that the expression can be used again in subsequent calculations

                     - for example;

i )

> restart;
> f:=9*x^2-4*(x/5);
[image: image11.wmf] := 
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> x:=6;
[image: image12.wmf] := 
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> f;
[image: image13.wmf]1596
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ii )

> restart;
> f:=9*x^2-4*(x/5);
[image: image14.wmf] := 
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> f(9);
[image: image15.wmf] - 
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e)
sum and add

Sum - The function can both be executed when it is given a specified value and when assigning a variable
Add - A value must be specified in order to calculate the function

i )

> restart;
> add(x^6-6,x=5);
[image: image16.wmf]15619


> sum(x^9-6,x=5);
[image: image17.wmf]1953119


ii )

> add(6*x^3-2,x=1..s);
Error, unable to execute add

> sum(8*x^3-2,x=1..s);
[image: image18.wmf] - 
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6.
Use of Help facilties in Maple:  Use the help commands in Maple and explain the use of three Maple commands with your own examples. 

Command  1:
       int - stands for indefinite or definite integration

         # The function int computes an indefinite of definite integral of the expression with respect to the variable x. For example:

> int(x^6*2-7*ln(x),x);
[image: image19.wmf] - 
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Command 2:
       eval - stands for evaluating

           # The most common use of the eval function is to evaluate an expression at a given point x = a. For example:  

> eval(x+2*x-1,x=2);
[image: image20.wmf]5


Thus, the value for x + 2x -1 at x = 2 is 5.

Command 3:
       sum - stands for summation

           # It is used to compute a formula for an indefinite or definite sum. For example:

> sum(5*x^5+13,x=1...50);
[image: image21.wmf]13815103775


7.
Use of units and Scientific Constants: Select any three problems involving different types of units and scientific constants 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)

> restart;with(Units[Natural]);
Warning, the assigned name polar now has a global binding

Warning, these protected names have been redefined and unprotected: *, +, -, /, <, <=, <>, =, Im, Re, ^, abs, add, arccos, arccosh, arccot, arccoth, arccsc, arccsch, arcsec, arcsech, arcsin, arcsinh, arctan, arctanh, argument, ceil, collect, combine, conjugate, convert, cos, cosh, cot, coth, csc, csch, csgn, diff, eval, evalc, evalr, exp, expand, factor, floor, frac, int, ln, log, log10, max, min, mul, normal, root, round, sec, sech, seq, shake, signum, simplify, sin, sinh, sqrt, surd, tan, tanh, trunc, type, verify
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i )

> frequency:=1.420405761 * GHz;
[image: image24.wmf] := 
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> 1/frequency;
[image: image25.wmf]0.7040241792
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> convert(%, units, microsecond);
[image: image26.wmf]0.0007040241792
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ii )

> resistance:=sqrt(inductance/capacitance);
[image: image27.wmf] := 
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> eval(resistance, [inductance=124.*nH,capacitance=3.52*uF]);
[image: image28.wmf]0.005935256754
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> evalf(%);
[image: image29.wmf]0.1876892984
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> convert(%, units, uOmega);
[image: image30.wmf]187689.2984
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iii )

> energy:=torque*angle;
[image: image31.wmf] := 
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> eval(energy, [torque=3*N*m(radius), angle=10*deg]);
[image: image32.wmf]1
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> evalf(%);
[image: image33.wmf]0.5235987758
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8. 
Find out the dimensions of three different physical properties using Maple.

> restart;with(Units);
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> GetDimension( area );
[image: image35.wmf]length
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> GetDimension( frequency );
[image: image36.wmf]1
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> GetDimension( magnetic_polarizability );
[image: image37.wmf]length
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9. 
Calculate the volume occupied by 1 kg of mercury 25 C.

> restart;
> with(ScientificConstants);
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> GetElement(Hg,density);
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> mass:=1*kg;T:=25*degC;
[image: image40.wmf] := 
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[image: image41.wmf] := 
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> density:=13.60*kg/m^3;
[image: image42.wmf] := 
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> volume:=mass/density;
[image: image43.wmf] := 
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10.  Use Maple to calculate the number of water molecules in 1 g of liquid water.

> restart;
> with(ScientificConstants);
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> GetElement;
[image: image45.wmf]GetElement


> mass:=1;N[A]:=6.022e23;
[image: image46.wmf] := 
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[image: image47.wmf] := 
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> mH2O:=(2*1.0079)+15.9994;
[image: image48.wmf] := 

mH2O
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> mol:=mass/mH2O;
[image: image49.wmf] := 

mol
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> molecules:=mol*N[A];
[image: image50.wmf] := 
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11. Determine whether   is linear nor not? (Hint: solve for y, and comment)

> restart;
> solve((y+8/x-2)=x+6,y);
[image: image51.wmf]-
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This equation is not linear but quadratic since the highest power is 2.

12.
Show that z=1, y=2, x=3 are the solutions for x+2y-3z = 4.  (Hint: use subs)

> restart;
> subs(z=1,y=2,x=3,x+2*y-3*z=4);
[image: image52.wmf] = 

4

4


13.  

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;
> eq1:=x-y=-3;
[image: image53.wmf] := 
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> solve(%,y);
[image: image54.wmf] + 
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> y1:=%;
[image: image55.wmf] := 
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> eq2:=x+2*y=3;
[image: image56.wmf] := 
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> solve(%,y);
[image: image57.wmf]-
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> y2:=%;
[image: image58.wmf] := 
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> plot({x+3,-1/2*x+3/2},x=-infinity..infinity);
[image: image59.png]infinity-
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Yes, the graph cross each other. Point of intersection is the point where they cross each other.

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;
> y1:=-x-3;
[image: image60.wmf] := 
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> y2:=-x+2;
[image: image61.wmf] := 
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> plot({-x-3,-x+2},x=-infinity..infinity);
[image: image62.png]infinity-
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From the graph, we can conclude that both equations are linear and parallel to each other because their slopes are same which is -1. Both equations got only one solution.

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;
> solve({x+y=1},{y});
[image: image63.wmf]{
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> solve({2*x+2*y=2},{y});
[image: image64.wmf]{
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> plot({-x+1,-x+1},x=-infinity..infinity);
[image: image65.png]infinity-
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From thr graph, we can conclude that both equations are the same. This is because they are plotted on the same line ( one single line ).

14.
Solve the equations: 2x + y - 2z = 8, 3x + 2y - 4z = 15 and 5x + 4y - z = 1.

> restart;
> eqns:={2*x+y-2*z=8,3*x+2*y-4*z=15,5*x+4*y-z=1};
[image: image66.wmf] := 
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> sols:=solve(eqns);
[image: image67.wmf] := 

sols

{

}

,

,

 = 

x

1

 = 

z

-4

 = 

y

-2


15.
Solve the following equations

: (a)   |2*(3x+1)|  - 4<=    -4 , 

> restart;
> solve({abs(2*(3*x+1))-4<=-4});
[image: image68.wmf]{
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 (b) 2x - y <7 and -x + y <= 2  

> restart;
> solve({2*x-y<7,-x+y<=2},{x,y});
[image: image69.wmf]{
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16. In your text books you would have noticed several scientific equations are represented in an graphical form.  Select one such graph and try to reproduce it using       Maple.  The graph should have proper title, axes and labels with proper format.  It should look like the graphs in the text books. 

> restart;with(plots):
Warning, the name changecoords has been redefined

> eq1:=plot(sinh(x),x=-Pi..Pi,title="Hyperbolic Sine function",labels=["x (in radians)","sinh(x)"]):

eq2:=textplot([Pi/2,7,'sinh(x)']):

display([eq1,eq2]);
[image: image70.png]Hyperbolic Sine function
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17. Your artistic skills:  Draw a unique picture using Maple.  

> restart;
> with(plots):
Warning, the name changecoords has been redefined

> x:=cos(6*t)-cos(4*2*t)+sin(5*t);
[image: image71.wmf] := 
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> y:=sin(4*t)+sin(2*t)+cos(7*t);
[image: image72.wmf] := 

y

 + 

 + 

(

)

sin

4

t

(

)

sin

2

t

(

)

cos

7

t


> plot([x,y,t=-100..100]);
