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SECTION 1


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?   

Example 1
> 60-42*783+500^9;
[image: image1.wmf]1953124999999999999967174


For this example, exponantial (^)  is the arithmetic operation that carried out first in Maple followed by multiplicaton (*).  Substract (-) and additon (+) has the equal priority but for this example, substract (-) will be carried out first because of it's possition at the left compared to addition (+), which possition on the right of this equation.

Example 2
> 8+7*(5/8)+(4/3)^6;
[image: image2.wmf]104939
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For this example, the first arithmetic operation carried out is equstion in the bracket (  ) followed by exponantial (^), multiplication (*) and addition (+).

Example 3
> 5*(8/2^3)-4/5;
[image: image3.wmf]21

5


For this example, the first arthmetic operation carried out is equation in the bracket (  ). Multiplication (*) and division (/) have the same priority in Maple. Multiplication (*) will be carried out out first as it's possition on the left compared to division (/), which possition on the right of this equation.

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 : 

Example
Using ‘ ;’

> 9^5-(2^4+1)/3;
[image: image4.wmf]177130
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Using  ‘:’

> 9^5-(2^4+1)/3:
For the example above, both  ‘;’ and  ‘:’ are end command. We can use both of them in Maple but if we use : as the end command, the answer will not display but if we use ;  the as end command, the answer will display for us after we press enter key in the keyboard. 

b) = and  :=
= and := are use to assigning the statement. Maple will keep remember the value which assigned by := in all calculation but the = is on the other side. For example:-

> restart;
> e1:=a/b-b/c+c/d;
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> e1=a/b-b/c+c/d;
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 c) ? and ???
? is used to give info or brief description of a function and ??? is used to provide example of a particular function, for example:-

> ?int;
> ???plot;
When we perform the ?int, we will be given all description of integer briefly and when we state the ???plot for example, we will be given straightly to the example of the function.

d) expression and function 
Function:-

> f:=x->x^3-8*x;
[image: image7.wmf] := 
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For function, it represents a function call or application of a procedures to arguments. 

Expression

Expression:-

> f:=x^3-8*x;
[image: image8.wmf] := 
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For expression, symbol used for an expression is := and the value of the value of the expression are assigned to a function so that the expression can be used again in subsequent calculations. Expression only represent the argument.

e) sum and add
-SUM= the function can both be executed when it is given a specified value and assigning a variable.

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''. A typical example is sum(k,k=0..n-1), which returns the formula n^2/2-n/2. To add a finite sequence of values, rather than compute a formula, use the add command. For example, add(k, k=0..9) returns 45. Although the sum command can be used to compute explicit sums, it is recommended that the add command be used in programs if an explicit sum is needed. 

  It is recommended (and often necessary) that both f and k be enclosed in right single quotes (') to prevent premature evaluation. (For example, k may have a previous value.) Thus the common format is sum('f', 'k'=m..n). 

> sum('k^2', 'k'=0..n);
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-ADD= a value must be specified in order to calculate the function.

The add function is used to add up an explicit sequence of values. The mul function computes a product of an explicit sequence of values. A typical call to the add function is add(f(i), i=1..n). This computes f(1) + f(2) + ... + f(n). More generally, add(f(i), i=m..n) computes f(m) + f(m+1) + ... + f(n). Similarly, mul(f(i), i=m..n) computes f(m) * f(m+1) * ... * f(n). 

> add( a[i]*x^i, i=0..10 );
[image: image10.wmf] + 
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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. 

Example 1
Differentiation and Integration
Maple can symbolically display and compute derivatives and integrals. 

For example, define the function x -> xsin(5x) + 7x^2.

> restart;
> f := x -> x*sin(5*x) + 7*x^2;
[image: image11.wmf] := 
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Construct an expression for the derivative, [image: image12.wmf]¶

¶

x

(

)

 + 

x

(

)

sin

a

x

b

x

2

, and call the computed value [image: image13.wmf]f_prime

.

> f_prime := diff( f(x), x);
[image: image14.wmf] := 
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If you compute [image: image15.wmf]f_prime

's antiderivative, you get the original function. Verify this assumption by using the following commands:

> int(f_prime, x);
[image: image16.wmf] + 
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> simplify(%);
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Example 2
Determinants and Inverses of Matrices
Define a new three-by-three Matrix, and call it [image: image18.wmf]A

.

> A := Matrix( 3, 3, [[1/2, -1/3, 2], [-5, 14/3, 9], [0, 11, -5/6]]);
[image: image19.wmf] := 
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Using the Determinant command, you can easily compute the determinant of a Matrix.

> Determinant(A);
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Since the determinant is non-zero, you can enter the MatrixInverse command to compute the inverse of [image: image21.wmf]A

.

> MatrixInverse(A);
[image: image22.wmf]æ
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Example 3
Solving a Second-order Differential Equation
The diff command computes the partial derivative of an expression with respect to a given variable. By contrast, the D operator computes derivatives of functions.

Consider a second-order ODE,  [image: image23.wmf] = 
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You would enter this in Maple as follows:

> diff_eq1 := D(D(y))(x) + 5*D(y)(x) + 6*y(x) = 0;
[image: image24.wmf] := 
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The D operator in the previous expression finds the derivative of the function [image: image25.wmf]y

.  

Define the initial conditions to be y(0) = 0 and [image: image26.wmf] = 
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> init_con := y(0)=0, D(y)(0)=1;
[image: image27.wmf] := 
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Use the dsolve command to solve the equation.

> dsolve( {diff_eq1, init_con} , {y(x)} );
[image: image28.wmf] = 
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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)
Problem 1
Decay activity for a sample of iodine-131.

The expression for the activity is defined as A where A0 is the initial activity,  a is the mean lifetime of the isotope, and t is the elapsed time

> restart;
> with(ScientificConstants);
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> A:=A0*exp(-lambda*t);
[image: image30.wmf] := 
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The mean lifetime is related to the half-life by l = 0.693/H

> lambda:=0.693/evalf( Element( I[131],halflife) );
[image: image31.wmf] := 
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> A0:=1;
[image: image32.wmf] := 

A0
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> plot(A,t=0...6e6,labels=["time(s)","Activity"]);
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Problem 2 
How many second in 3 weeks?

> 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

[image: image34.wmf]*
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> t:=3*week;
[image: image36.wmf] := 
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> convert(t,units,s);
[image: image37.wmf]1814400
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Problem 3
What is the energy of an electron?

> 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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> mass:=9.11e-31*kg;
[image: image40.wmf] := 
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> c:=3.00e8*m/s;
[image: image41.wmf] := 
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> E:=mass*c^2;
[image: image42.wmf] := 
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Maple give the correct answer along with appropriate units.

5.
Find out the dimensions of three different physical properties using Maple.
> restart;
> with(Units);
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a) area
> GetDimension(area);
[image: image44.wmf]length
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b) frequency
> GetDimension(frequency);
[image: image45.wmf]1

time


c) electric polarizability
> GetDimension(electric_polarizability);
[image: image46.wmf]electric_current

2

time

4

mass


6.
Calculate the volume occupied by 1 kg of mercury at 25°C.
> restart;
> with(ScientificConstants);
[image: image47.wmf]AddConstant
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> GetElement(Hg);
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> density:=(13.5336*g/(cm)^3);
[image: image50.wmf] := 

density

13.5336

g

cm

3


> mass:=1*kg;
[image: image51.wmf] := 
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> mass:=convert(1,units,kg,g)*g;
[image: image52.wmf] := 
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> volume:=mass/density;
[image: image53.wmf] := 
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7.
Use Maple to calculate the number of water molecules in 1 g of liquid water.
> restart;
> with(ScientificConstants);
[image: image54.wmf]AddConstant
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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
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8.
What is computer algebra system and what are its advantages?   

Computer algebra system is computation with symbols representating mathematical objectives, including integers, real and complex polynomials, derivatives, intergrals, systems of equations, series expensions of functions.

Its advantages including to obtain closed and exact form of solutions, to build thousands of functions and giving greatest option for simplifying expressions.

9. 
Determine whether   is linear nor not? (Hint: solve for y, and comment)
> restart;
> E:=(y+8)/(x-2)=x+6;
[image: image60.wmf] := 
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> y:=solve(E,y);
[image: image61.wmf] := 
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> plot({-20+x^2+4*x},x=-infinity......infinity);
[image: image62.png]infinity-
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This graph is not linear.

10.
Show that z=1, y=2, x=3 are the solutions for x+2y-3z = 4.  (Hint: use subs)
> restart;
> A:=x+2*y-3*z=4;
[image: image63.wmf] := 
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> subs(z=1,A);
[image: image64.wmf] = 

 + 

 - 

x

2

y

3

4


> subs(y=2,%);
[image: image65.wmf] = 
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> subs(x=3,%);
[image: image66.wmf] = 
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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;
> eq1:=x-y=-3;
[image: image67.wmf] := 
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> A:=solve(eq1,y);
[image: image68.wmf] := 
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> eq2:=x+2*y=3;
[image: image69.wmf] := 
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> B:=solve(eq2,y);
[image: image70.wmf] := 
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> plot({x+3,-(x/2)+(3/2)},x=-infinity......infinity);
[image: image71.png]infinity-
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The graph above cross each other. There is one intersection point. Intersection point is 

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;
> plot({-x-3,-x+2},x=-infinity......infinity);
[image: image72.png]infinity-
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There are two solutions in this graph.

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;
> eq1:=x+y=1;
[image: image73.wmf] := 
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> A:=solve(eq1,y);
[image: image74.wmf] := 
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> eq2:=2*x+2*y=2;
[image: image75.wmf] := 
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> B:=solve(eq2,y);
[image: image76.wmf] := 
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> plot({-x+1,-x+1},x=-infinity.......infinity);
[image: image77.png]infinity-
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> There is no solution in this graph
10.
Solve the equations: 2x + y - 2z = 8, 3x + 2y - 4z = 15 and 5x + 4y - z = 1.

> restart;
> p1:=2*x+y-2*z=8;
[image: image78.wmf] := 
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> p2:=3*x+2*y-4*z=15;
[image: image79.wmf] := 
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> p3:=5*x+4*y-z=1;
[image: image80.wmf] := 
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> solve({p1,p2,p3},{x,y,z});
[image: image81.wmf]{
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11.
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.
> restart;
> A:=(8+((2+x^2)/(3^2))^(5/3))*exp(7*x/3)/(x^2);
[image: image82.wmf] := 
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> factor(%);
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> expand(%);
[image: image84.wmf] + 
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> subs(x=1,%);
[image: image85.wmf] + 
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12. 
Write any equation in with three variables (x, y and z) and solve it using Maple.
> restart;
> e1:=3*x+2*y-z=4;
[image: image86.wmf] := 
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> e2:=2*x-y+z=3;
[image: image87.wmf] := 
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> e3:=x+y-2*z=-3;
[image: image88.wmf] := 
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> solve({e1,e2,e3},{x,y,z});
[image: image89.wmf]{
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13.

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.

http://www.geocities.com/d_yana1302/friends.htm
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