Abdul Latif bin Noh                                                               loar_dalam@yahoo.com

0516959                                                                                           section 2


1.
Computer Algebra System: What is computer algebra system (symbolic computing)?
Symbolic computing is a computation with symbols that representing mathematical object. Symbolic computing includes real and complex integers, integrals derivatives, systems of equations which are series expansions of functions and polynomials.

2.
What are the differences between symbolic computing and numerical computing?
Numerical Computing  - i) The computation are carried out using number alone.
                                          ii) Have the words limit depends to the items used.
                                         iii) The result mostly not precise since floating - point approximations                                                                                                                                                                                                                                                                                                           used.
Symbolic Computing   -  i) The computation are carried out using symbols that represent mathematical                                     object.
                                         ii) The result are gain exact due to no floating - point present. 
                                        iii) Have a lot of options for simplyfing expressions.
                                        iv) Have no words limits.
3.  What are the advantages of symbolic computing compared to the numerical computing?
- The Symbolic computing compute using symbols that represent as mathematical object rather than using number   alone. It also does not have the words limit. The result can be obtain exact due to no floating - point present. This   symbolic computing also has many options for symplifying expressions.

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?
> f1:=(15*x^13)+(25*x^3/4*x^4)/(7*x^4+4);
[image: image1.wmf] := 
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> subs(x=2,f1);
[image: image2.wmf]3563720
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> f2:=(x^12)^(1/2)*(14*x^2+8*x^3/x^6)-8*x;
[image: image3.wmf] := 
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> subs(x=1/2,f2);
[image: image4.wmf] - 
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> f3:=(5*x^6+7*x)/(x^4-7*x^5+x^3)*(7*x^2);
[image: image5.wmf] := 
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> subs(x=3,f3);
[image: image6.wmf]-8554
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The Equal Priority  will makes the direction carried 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 : 

b)
= and :=

c)
? and ???

d)
expression and function 

e)
sum and add

a)
; and :

EXAMPLE;
> x:=66-6;
[image: image7.wmf] := 
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> X:=66-6:
> 

From the example given, the SEMI-COLON (;) will execute the calculation due to it is an ending of an expression in MAPLE. In contrast with the COLON (:), it has no impact on MAPLE COMMANDS. If the SEMI-COLON used, the result of the calculation will be displayed but if the COLON used, the result of the calculation will not be displayed.

b)
= and :=
EXAMPLE;
> restart;
> f(x)=6*x-5;
[image: image8.wmf] = 
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> f(x):=6*x-5;
[image: image9.wmf] := 
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From the example given, the "=" ssymbol will execute the equal result on both of the sides and incontrast with the ":=" symbol that only will evaluate the value in expression form.

c)
? and ???
EXAMPLE;
> restart;
> ?function;
> 

> restart;
> ???function;
> 

From the Example given, the single question mark syntax (?)  it will resulting the MAPLE to open the topic of the requested section. Conversely, it differs when the triple question mark syntax (???) used. It will resulting the MAPLE to open topic of  the requested section along with the EXAMPLE of the section expanded (if any), and also other section contract like the statement separators. From the example the FUNCTION section was used.

d)
expression and function
Example;
> restart;
> y:=25*x-20;
[image: image10.wmf] := 

y

 - 

25

x

20


> f(y):=25*x-20;#expression
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> restart;
> f(y):=25*x-20;#function
[image: image12.wmf] := 
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From the example given, the EXPRESSION command execute the "y" value of the function as an expression. It differ when using the FUNCTION command, it will execute the "y" value in a function form.

e)
sum and add
EXAMPLE;
> restart;
> sum(y, y=66..x-6);
[image: image13.wmf] - 
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> restart;
> add(y,y=1..667);
[image: image14.wmf]222778


From the example given, the SUM command is for "symbolic" summation, which means it used to compute a formula for definite or indefinite sum. The sum "unevaluated" will occurs when MAPLE cannot compute a closed form. The ADD command used to add a finite sequence of values, rather than compute a formula.

6.
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.

i)Rationalize - Rationalize Denominator.
EXAMPLE;
> (6)/(3+3^(1/3));# first example
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> rationalize(%);
[image: image16.wmf] - 
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> (x*2+sqrt(4))-(x-6*x)^(1/2)/(x+x*7)^(1/3);
[image: image17.wmf] + 

 - 

2

x

2

-

5

x

8

(

)

/

2

3

8

x

(

)

/

1

3


> rationalize(%);
[image: image18.wmf]-
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From the example given, MAPLE  has the ability to rationilize a given expression, which means removing all roots from the denominator. In MAPLE , the RATIONALIZE commands does not operate inside transcendental functions, for example in EXP or SIN.
ii) Finance [futurevalue] - Future Value of an amount.
EXAMPLE;
I have 2800 U now. How much will that amount be in 5 years if I invest it at 10% per year?
> with(finance):futurevalue (2800, 0.1, 5);
[image: image19.wmf]4509.42800


This is the same as doing;
> 2800*(1+0.1)^5;
[image: image20.wmf]4509.42800


From the example given, this command calculates the value at "period = nperiods" of an amount given at period = 0 and when when the interest rate is given by rate. The FUTUREVALUE() command carries an amount towards the future and incontrast with the PRESENTVALUE() command which carries amount towards the past.

iii) Student [distance] - Compute the Distance between Points.
EXAMPLE;
> with(student):distance (x,y);
[image: image21.wmf](
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> distance (-9,x+7);
[image: image22.wmf] + 
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> distance ([2,4] , [5,6]);
[image: image23.wmf]13


From the example given, The DISTANCE command used tto computes the distance beetween Points in one or higher dimensions. If the points are of diminsion 2 or even higher (for example [a,b] or [7,8,9]) then the standard Euclidean distance is used. This command also will computed the distance in one dimension if one or both are algebraic expressions are other than names, but if both of the points are names then it will returns "unevaluated".

7.
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, but don't reuse the examples discussed in the class or in the help menu)

i) In how many gram of sample did the METHANOIC ACID (CH2O2) will have the number molecule that are higher than or equal to 0.2 amu? which is >=0.2.
> restart;
> with(ScientificConstants);
[image: image24.wmf]AddConstant
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> methanoic_acidMole:=Element(C, atomicweight)+2*Element(H, atomicweight)+2*Element(O, atomicweight);
[image: image25.wmf]methanoic_acidMole
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> evalf(methanoic_acidMole);
[image: image26.wmf]0.7642699372
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> convert(%, units, kg, amu);
[image: image27.wmf]46.02538001


From here, the number of mass per mole was counted. Then the one below is to determine the gram of sample.

> solve(x/%=0.2);
[image: image28.wmf]18.41015200


According to the example given, MAPLE does answer the problem correctly, Its need 18.41015200gm of sample in order to have the number of molecule of methanoic acid higher or equal to 0.2. 
ii) What is the distance if you are traveing at 560 second with 76 miles per hour? Express the answer in miles.

> 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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> d:= 76*mph * 560*s;
[image: image31.wmf] := 
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> convert ( d, units, mi );
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> evalf(%);
[image: image33.wmf]11.82222222
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According to the example given, MAPLE does solved the problem according to the question respectively. The units used are also appropriate which is for meters = [image: image34.wmf][
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iii) What is the symbol of 55 in the Periodic Table?
> restart;
> with(ScientificConstants);
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> e55:=convert (55, iupac);
[image: image37.wmf] := 
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> convert (e55, iupac);
[image: image38.wmf]55


> e55:=convert (55, iupac, symbol);
[image: image39.wmf] := 
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According to the example given, MAPPLE answer the questions correctly. According to the periodic table, the symbol for "pentpentium" is "Pp".

8.
Find out the dimensions of three different physical properties using Maple
> with(Units);with(Units[Natural]);
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Warning, the name Unit has been rebound

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) Dimension for "momentum"
> GetDimension(momentum);
[image: image43.wmf]length

mass

time


ii) Dimension for "power"
> GetDimension(power);
[image: image44.wmf]length
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iii) Dimension for "moment_of_inertia"
> GetDimension(moment_of_inertia);
[image: image45.wmf]length
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9.
Calculate the volume occupied by 1 kg of mercury at 25 C.

ANSWER;
> restart;
> with(ScientificConstants);
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> GetElement(mercury);
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> mass:=1*kg;
[image: image49.wmf] := 
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> convert(1, units, kg, g);
[image: image50.wmf]1000


> volume:=mass/density;
[image: image51.wmf] := 
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> volume:=1000*g/density;
[image: image52.wmf] := 
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> eval(volume,[mass=1000*g,density=13.5336*g/cm^3]);
[image: image53.wmf]73.89016965
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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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> waterMole:=(2*Element(H, atomicweight)+Element(O, atomicweight));
[image: image55.wmf] := 
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> evalf(waterMole);
[image: image56.wmf]0.2991509666
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> convert(%, units, kg, amu);
[image: image57.wmf]18.01528000


> 1./%;
[image: image58.wmf]0.05550843506


> %*evalf(Constant(N['A']));
[image: image59.wmf]0.3342796776

10

23


11. Determine whether  [image: image60.wmf] = 

 + 

y

8

 - 

x

2

 + 

x

6

  is linear or not? (Hint: solve for y, and comment)
ANSWER;
> restart;
> (y+8)/(x-2)=x+6;
[image: image61.wmf] = 
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> y:=solve((y+8)/(x-2)=x+6,y);
[image: image62.wmf] := 
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> plot(%,x=-7..7);
[image: image63.png]il

Eil





Base on the graph plotted, its showed that it was a curve graph. In order to have a linear graph, it must be a straight line, but from the graph above does not have a straight line. The conclusion can be made is, this graph is not a linear graph.  

12.
Show that z=1, y=2, x=3 are the solutions for x+2y-3z = 4.  (Hint: use subs)
ANSWER;
> restart;
> eqn1:=x+2*y-3*z=4;
[image: image64.wmf] := 
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> subs(z=1,%);
[image: image65.wmf] = 
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> subs(y=2,%);
[image: image66.wmf] = 
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> subs(x=3,%);
[image: image67.wmf] = 
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From the answer,The MAPLE by using the SUBS command, It able to answer the problem given.
13. MAPLE QUESTIONS.

 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? 


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?


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?

ANSWER;
a)Solve the equations:  x - y = -3 and x + 2y = 3.
> restart;
> eqn1:=solve(x-y=-3,y);
[image: image68.wmf] := 
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> eqn2:=solve(x+2*y=3,y);
[image: image69.wmf] := 
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> plot([eqn1,eqn2],x=-6..6);
[image: image70.png]



From the graph plotted, the intercept of  both the straight lines which were derive from the  x - y = -3 and x + 2y = 3, have the same slope, m.


b) Plot the equations: y = -x - 3 and y = -x + 2
> restart;
> eqn1:=solve(-x-3=y,y);
[image: image71.wmf] := 
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> eqn2:=solve(-x+2=y,y);
[image: image72.wmf] := 

eqn2

-

 + 

x

2


> plot([eqn1,eqn2],x=-6..6);
[image: image73.png]



From the graph plotted, two parallel straight line plotted. Based on graph, the equations, y = -x - 3 and y = -x + 2 have the same value of slope, m.

c) Plot the equations: x + y = 1 and 2x + 2y = 2
> restart;
> eqn1:=solve(x+y=1,y);
[image: image74.wmf] := 
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> eqn2:=solve(2*x+2*y=2,y);
[image: image75.wmf] := 
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> plot([eqn1,eqn2],x=-7..7);
[image: image76.png]



From the graph plotted, one straight line obtained which was derived from the two equation x + y = 1 and 2x + 2y = 2. Due to one straight line obtained from two equations, both of the equations have the same slope value, m.

14.
Solve the equations: 2x + y - 2z = 8, 3x + 2y - 4z = 15 and 5x + 4y - z = 1
ANSWER;
> restart;
> eqn1:=2*x+y-2*z=8;
[image: image77.wmf] := 
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> eqn2:=3*x+2*y-4*z=15;
[image: image78.wmf] := 
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> eqn3:=5*x+4*y-z=1;
[image: image79.wmf] := 
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> solve({eqn1,eqn2,eqn3},{x,y,z});
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From the answer, MAPLE can solve the value of x, y, and z by using SOLVE command.
15.
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.

ANSWER;

> restart;
> p1:=(x*4^3-x*2^2+x-5)*((x*3)^3+(x*4)^2-x*5+6)*((x*5)^3+x^2+x+1);
[image: image81.wmf] := 
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> expand(%);
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> factor(%);
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> simplify(%);
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From the exmple given, the MAPLE expand, factorize and simplify the equation and at the end it give back the starting equation.

16. Write any equation with three variables (x, y and z) and solve it using Maple.
ANSWER;
> restart;
> eqn1:=(x*3-y*2-z*3=2);
[image: image85.wmf] := 
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> eqn2:=(x*5+y*3+z*4=16);
[image: image86.wmf] := 
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> eqn3:=(x*2+y*4-z*6=9);
[image: image87.wmf] := 
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> solve({eqn1,eqn2,eqn3},{x,y,z});
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}

,

,

 = 

z

57

220

 = 

x

443

220

 = 

y

359

220


From the example given, the MAPLE answer the equation of three variables correctly.
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