Lecture 9 Debugging and Algorithm
Rev D 11/10/16
Chapter 4-7-10

In working with technology we constantly are solving problems.  There are usually five steps that need to be used in resolving them.

1. Debugging 
a. Reproduce the Error

b. Determine the Problem Exactly

c. Eliminate the Obvious

d. Divide Up the Process.

Separate those that work from those that do not.
e. Reassess

Your monitor on  your computer does not show anything.  Describe the five step debugging process:

2. Debugging HTML

a. Expected Page
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Endangered Butterflies

Nabokov's Blues Threatened

ladimir Nabokov, the famous Russian-American author of Lolita, was also a lepidopterist. He studied and named butterflies known as Blues.
Inhis novel Prin Nabokoy wrote!

A score of small butterflies, all of one kind, were setied on & damp pafch of sand, their wings erect and closed, showing their pale
undersides with dark dots and tiny orange-rimmed peacock spots along the hindwing margins; one of Prin's shed rubbers disturbed some
ofthem and revealing the celestial hue of their upper surface, they flutiered around like biue snowflakes before settling again.

This butterfly, Karner's Blue, named by Nabokov, is among several threatened with extinction. IMore here

Blues AtRisk
Picture Name Scientific Name Home Threat
Lycaeides melissa Fire suppression in pine barrens limiting food
KamerBlie | oo musiis USA plart, Lupine
Andean Blue Pseudolucia anding Chile Rabbits eating its food plant, Astragalus
Southern Argentina-Chile
S Pssudolucia sibylla ey Livestock grazing its food plant, Adesrmia 2
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b. Page that shows
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Nabokov's Blues Threatened

ladimir Nabokov, the famous Russian-American author of Lolita, was also a lepidopterist. He studied and named butterflies known as Blues.
Inhis novel Prin Nabokoy wrote!

A score of small butterflies, all of one kind, were setied on & damp pafch of sand, their wings erect and closed, showing their pale
undersides with dark dots and tiny orange-rimmed peacock spots along the hindwing margins; one of Prin's shed rubbers disturbed some
ofthem and revealing the celestial hue of their upper surface, they flutiered around like biue snowflakes before settling again.

This butterfly, Karner's Blue, named by Nabokov, is among several threatened with extinction. More here
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c. HTML code

<html>

  <head>

    <title>Butterflies</title>

  </head>

<body><font face="Helvetica">

<h1> Endangered Butterflies</h1>

<h2>Nabokov's <font color="blue">Blues</font> Threatened</h2>

<p>Vladimir Nabokov, the famous Russian-American author of <i>Lolita</i>, 

       was also a lepidopterist. He studied and named butterflies known as 

       <b><font color=blue>Blues</font></b>. In his novel <i>Pnin</i> Nabokov wrote:</p>

<p><i>A score of small butterflies, all of one kind, were settled on 

       a damp patch of sand, their wings erect and closed, showing their pale 

       undersides with dark dots and tiny orange-rimmed peacock spots along 

       the hindwing margins; one of Pnin's shed rubbers disturbed some of them 

       and revealing the celestial hue of their upper surface, they fluttered  

       around like blue snowflakes before settling again.</i></p>

<p>This butterfly, Karner's Blue, named by Nabokov, 

      is among several threatened with extinction. 

        <ahref=http://www.libraries.psu.edu/nabokov/endan2.htm>More here.</a></p>

<table border>

  <caption><b><font color=blue">Blues</font> 

          At Risk</b></caption>

       <tr bgcolor="silver“>

          <th>Picture</th>

          <th>Name</th>

          <th>Scientific Name</th> 

          <th>Home</th>

          <th>Threat</th></tr>

       <tr><td><img src="butterflyt.gif" width=100, height=70></td>

          <td> Karner Blue</td>

          <td><i>Lycaeides melissa samuelis</i></td> 

          <td>USA</td>

          <td>Fire suppression in pine barrens limiting food plant, Lupine</td></tr>

       <tr><td><img src="PANDI.jpg"></td>

          <td> Andean Blue</td>

          <td><i>Pseudolucia andina</i></td> 

          <td>Chile</td>

          <td>Rabbits eating its food plant, Astragalus</td></tr>

       <tr><td><img src="PSIBY.jpg"></td>

          <td> Southern Blue</td>

          <td><i>Pseudolucia sibylla</i></td> 

          <td>Argentina-Chile border</td>

          <td>Livestock grazing its food plant, Adesmia</td></tr>

  </table>

 </body>

</html>

3. An algorithm is a precise set of instructions to implement some particular function

Requires the following characteristics:

a. Input specified

b. Output specified

c. Definiteness
d. Effectiveness

e. Finiteness
4. Stand Up Counting Algorithm
Example in “Fluency” book page 284 – 293 alphabetize CDs using Exchange Sort

Use instructions and flow chart
Illustrate how the Exchange or Selection Sort algorithm would place the following numbers into order.

The algorithm does iterations of the following in unsorted list portion until completed

a. Find the location of the smallest value

b. Swap this value with the location of the beginning of the unsorted list
Download the following program and run.
Exchange Sort Program
	89  15  15  15  15

	15  15  15  15
	15  15  15
	15  15
	15

	15  89  89  89  89

	89  78  45  45
	45  45  45
	45  45
	45

	78  78  78  78  78

	78  89  89  89
	89  78  67
	67  67
	67



	45  45  45  45  45

	45  45  78  78
	78  89  89


	89  78
	78

	67  67  67  67  67

	67  67  67  67
	67  67  78
	78  89
	89


5. Suppose you are given a page of text and a phrase.  Describe an algorithm that will check to see if the phrase is on the page.

6. Algorithm to find the shortest path between two or more locations
One such algorithm is called Dijkstra’s Algorithm

Dijkstra Algorithm
Note:  If application is blocked for trust security reasons it is indicating that the Certificate Authority indicated by the web site is unknown and thus not acceptable.  The site address must be added as an exception site to the Java Control Panel.

Reference: http://en.wikipedia.org/wiki/Dijkstra's_algorithm
DOCUMENTATION:

You can scroll through the documentation or get documentation

on a specific item by selecting the item on the left.

Selecting <All items> brings you back  to the scrolling text.

DRAWING NODES:

Draw a node by clicking the mouse.

REMOVE NODES:

To remove a node press <ctrl> and click on the node.

You can not remove the startnode.

Select another startnode, then you can remove the node.

MOVING NODES

To move a node press <Shift>, click on the node,

and drag it to its new position.

STARTNODE:

The startnode is blue, other nodes are grey.

The first node you draw on the screen will be the startnode.

To select another startnode press <ctrl>, click on the startnode,

and drag the mouse to another node.

To delete the startnode, first select another startnode, and then

remove the node the usual way.

DRAWING ARROWS:

To draw an arrow click mouse in a node,and drag it to another node.

CHANGING WEIGHTS:

To change the weight of an arrow, click on the arrowhead and drag

it along the arrow.

REMOVE ARROWS:

To remove an arrow, change its weight to 0.

<CLEAR> BUTTON: Remove the current graph from the screen.

<RESET> BUTTON: Remove the results of the algorithm from the graph,

 and unlock screen.

<RUN> BUTTON: Run the algorithm on the graph, there will be a time

delay of +/- 1 second between steps.

To run the algorithm slower, use <STEP>.

<STEP> BUTTON: An opportunity to step through the algorithm.

<EXAMPLE> BUTTON: Displays a graph on the screen for you.

You can then use <STEP> or <RUN>

<EXIT> BUTTON: Only works if applet is run with appletviewer.

CHANGING WEIGHTS:

To change the weight of an arrow, click on the arrowhead and drag

it along the arrow.

REMOVE ARROWS:

To remove an arrow, change its weight to 0.

A graph is a graphic picture of the different paths.  The points or vertices are locations and the lines are the direction with length ascribed to them.


There are times drawing a graph becomes complicated.  We then use what is called adjacency matrix.  

Reference: http://en.wikipedia.org/wiki/Adjacency_matrix
All points (nodes) are considered as pairs.  
Thus if we had 4 points (1 to 4) then if the points are connected their value is a 1 and if not connected a 0.  So if there is a path between pts. 1 and 2 the component of the matrix would be a12 =1.  The first subscript indicates row and the second is the column.
a11 a12 a13 a14
a21 a22 a23 a24
a31 a32 a33 a34
a41 a42 a43 a44
Then there are weighted graphs that have values  and direction between vertices.  The matrix would then indicate the amount between two points with the first subscript indicating the starting point.  No connection, taking direction in account, between two points are usually noted as ∞.  Distance of point to itself is 0.
Exercise - Weighted Graph (With nodes 1, 2, 3, 4).  What is the adjacency matrix for this graph   Assume leaving and entering same node = 0.
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7. Debugging HTML Exercise 2 Solution 

<html>

  <head>

    <title>Butterflies</title>

  </head>

<body link
="red"><font face="Helvetica">

<h1> Endangered Butterflies</h1>

<h2>Nabokov's <font color="blue">Blues</font> Threatened</h2>

<p>Vladimir Nabokov, the famous Russian-American author of <i>Lolita</i>, 

       was also a lepidopterist. He studied and named butterflies known as 

       <b><font color=blue>Blues</font></b>. In his novel <i>Pnin</i> Nabokov wrote:</p>

<p><i>A score of small butterflies, all of one kind, were settled on 

       a damp patch of sand, their wings erect and closed, showing their pale 

       undersides with dark dots and tiny orange-rimmed peacock spots along 

       the hindwing margins; one of Pnin's shed rubbers disturbed some of them 

       and revealing the celestial hue of their upper surface, they fluttered  

       around like blue snowflakes before settling again.</i></p>

<p>This butterfly, Karner's Blue, named by Nabokov, 

      is among several threatened with extinction. 

        <a
 href="
http://www.libraries.psu.edu/nabokov/endan2.htm">More here.</a></p>

<table border>

  <caption><b><font color="
blue">Blues</font> 

          At Risk</b></caption>

       <tr bgcolor="silver"
>

          <th>Picture</th>

          <th>Name</th>

          <th>Scientific Name</th> 

          <th>Home</th>

          <th>Threat</th></tr>

       <tr><td><img src="butterflyt.gif" width=100, height=70></td>

          <td> Karner Blue</td>

          <td><i>Lycaeides melissa samuelis</i></td> 

          <td>USA</td>

          <td>Fire suppression in pine barrens limiting food plant, Lupine</td></tr>

       <tr><td><img src="PANDI.jpg"></td>

          <td> Andean Blue</td>

          <td><i>Pseudolucia andina</i></td> 

          <td>Chile</td>

          <td>Rabbits eating its food plant, Astragalus</td></tr>

       <tr><td><img src="PSIBY.jpg"></td>

          <td> Southern Blue</td>

          <td><i>Pseudolucia sibylla</i></td> 

          <td>Argentina-Chile border</td>

          <td>Livestock grazing its food plant, Adesmia</td></tr>

  </table>

 </body>

</html>

8. Adjacency matrix Exercise 5 Solution
0
2
4
∞

∞
0
1
8

∞
∞
0
6

∞
∞
∞
0
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ò�Add space


�Add quotation mark


�Add quotation mark


�Use appropriate quotation mark
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