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Online Learning - ZyBooks - Multiple Choice
Questions

Online
Learning

::":rm?m" 5.4.7: Representing floating-point numbers
1) Floating-point values are always stored with some inaccuracy.
O True
O False
2) If a floating-point variable is assigned with 0.2, and prints as 0.2, the
value must have been represented exactly.
O True
Q False

Figure: ZyBooks - Multiple Choice Questions



Online
Learning

Online Learning - Blackboard - Type of Questions

Matching Questions

Multiple Answer
Questions

Multiple Choice
Questions

Calculated Formula
Questions

True/False Questions

Calculated Numeric
Questions

Hotspot Questions

Essay Questions

Extra credit questions

Fill in Multiple Blanks
Questions

Fillin the Blank
Questions

Figure: Blackboard - Type of Questions




Online Learning - Moodle - PHP Code

Online
Learning

require_once("../config.php");
require_once($CFG->libdir."/blocklib.php’);
(
(

require_once($CFG->dirroot. /course/lib.php’);
require_once('pagelib.php');

require_login();
$mymoodlestr = get_string('mymoodle’,;my');

if (isguest()) {

$wwwroot = $CFG->wwwroot./login/index.php’;

if (lempty{$CFG->loginhttps)) {

$wwwroot = str_replace('http:','https:', $wwwroot);

}

print_header($mymoodlestr);

notice_yesno(get_string('noguest, 'my’).'<br /><br />*.get_string(liketclogin’),
$wwwroot, $CFG->wwwroot);

print_footer();

die();

}

Figure: Moodle - PHP Code



Online Learning - WebAssign - Perl Questions

Online
Learning

Create Questions > Question Behavior > Perl Variables and Functions >
Include Perl in Questions

Example Multiple-Choice Question Using <eqn> and <EQN>

The following table summarizes an actual question.

QD
Name
Mode Multiple-Choice
Question <eqn>
$ueight - randnum(40,150,1); # pick a random integer betueen 40 and 150
$venusut = decform($ueight * ©.907, @); # calculate weight on Venus
$marswt = decform($weight * 8.377, 6); # calculate weight on Mars
$jupiterwt - decform($ueight * 2.364, @); # calculate weight on Jupiter
</egn>
If you weighed <eqn Sueight> kg on Earth:<br>
<ul>
<li>Your weight on Venus would be <eqn $venuswt> kg</1i>
<li>Your weight on Mars would be <egn $marswt> kg</lis
<li>Your weight on Jupiter would be <eqn $jupiterut> kgc/1i>
</ul>
on which planet would your mass be the least? <_>
Answer <EQN $ORDERED=5; “Earth’>
Venus
Mars
Jupiter

Your mass would be the same

Figure: WebAssign - Perl Questions



Online Learning - ZyBooks - Code Evalutation

Online
Learning

3 public class SensorThreshold {
4 public static void main(String[] args) {
5 Scanner scnr = new Scanner{System.in);
5] double targetValue;

7 double sensorReading;

8

9 targetValue = scnr.nextDouble();
18 sensorReading = scnr.nextDouble();
11
12 if |(¥* Your solution goes here */)| {
13 System.out.println{"Equal”);
14 }
15 else {
16 System.out.println{"Not equal”);
17 }
18 }
19 }

Figure: ZyBooks - Code Evalutation



Online Homework - Numerical Analysis

Online
Learning

public static double SimpsonsRule(
FunctionFDelegate f, double a, double b, int n)
{
if (m% 2 1= 0{
throw new ArgumentException("n must be even"); }
double h = (b - a) / n;
double sum = f(a) + f(b);
for (int i = 1; i < n; i += 2){
double x = a + i * h;
sum += 4 * f(x);}
for (dnt 1 = 2; i <n - 1; i += 2){
double x = a + i * h;
sum += 2 * f(x);}
3

return h / * sum;



Online Homework - HTML Code

Online
Learning

<%@ Page Language="C#" AutoEventWireup="true" CodeFil
<!DOCTYPE html>

<html xmlns="http://www.w3.org/1999/xhtml">
<head runat="server">
<title>Homework</title>
<script src="https://polyfill.io/v3/polyfill.min.js
<script id="MathJax-script" async
src="https://cdn. jsdelivr.net/npm/mathjax@3
</script>
</head>
<body>



Online Homework - C# Code

Online
Learning

using System;
using System.Collections.Generic;
using System.Xml;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;

public partial class Homework_1 : System.Web.UI.Page

{
public string HomeworkIDString = "Homework06";
public bool debugMode = false;

protected void Page_Load(object sender, EventArgs
{



Online
Learning

Online Homework - PHP

<7php

session_start();
if (isset($_POST[’username’]) && isset($_POST[’passwo

$xml = simplexml_load_file(’users.xml’);
$users = $xml->xpath("/users/user");
foreach ($users as $user) {
if ($user->username == $_POST[’username’] &&
$_SESSION[’username’] = (string)$user->us
header(’Location: welcome.php’);
exit;

¥

$error = "Invalid username or password.";
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Autonomous Algorithms

Autonomous
Systems

Generate software Upload to the server

l

(homework assignment)

| l

Update software Collect data
(homework assighment)

I




Scientific Method (Aristotle 384-322 BCE)

Autonomous
Systems

Observation
I / question \
Report Research
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Write Speed

Autonomous
Systems
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@ Write speed HDD: 7833 pages per second.
@ Write speed memory: 232098 pages per second.



Autonomous
Systems

Autonomous Code Generation
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Assignments

Autonomous
Systems

Academic education may be related to all scientific subjects
known today and new research topics. In many cases for a
given scientific topic it is possible to create related computer
code which simulates some aspects of given scientific
phenomena. Online assignments can be viewed as distributed
programs which run in parallel on many electronic devices
(computers, phones, tablets etc.) and communicate with the
server. Students can interact with online web-applications and
study related scientific topics. Instructors can constantly
improve the quality of assignments and examples.



Assignments and Related Algorithms

Online
Learning

Autonomous
Systems

Sample

Algorithm
['al-ga-ri-tham]

A set of instructions
for solving a problem
or accomplishing a task.
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Reimann Zeta Function

Define Riemann Zeta function and discuss their properties

Sample
Applications The Riemann Zeta function, denoted by Z(s), is a complex function that plays a fundamental
role in number theory, complex analysis, and various areas of mathematics. It was introduced

by the 19th-century German mathematician Bernhard Riemann. The function is defined as
follows:

For a complex number s with a real part greater than 1, (s) is given by the following series:
(s) =17(-8) + 2°(-8) + 37(-8) + 47(-8) + ...

This series continues indefinitely, and {(s) is essentially the sum of the reciprocals of the
powers of natural numbers raised to the complex power s.

Here are some important properties of the Riemann Zeta function:

1. Analytic Continuation: The original definition of () is limited to values of s with a real part
greater than 1. However, {(s) can be analytically continued to a larger domain in the complex
plane, except for a simple pole at s = 1. This means that {(s) can be defined for a broader
range of complex numbers, including those with real parts less than or equal to 1.

2. Euler's Identity: For s = 2, the Riemann Zeta function has a special value, and Euler's famous
identity arises:

U2 =1 +27(-2) + 3N +4Y(2) +..=1"2/6

S Regenerate



De Morgan Law

Proof:
Suppose  is an arbitrary element of the set on the left side, (A U B)'. This means that z is
notan element of A U B. In other words, z does not belong to the union of sets Aand B.
Sample

Applications By the definition of set union,  not belonging to A U B implies that z does not belong to A

and z does not belong to B. This can be writtenas z ¢ Aandz ¢ B.

Now, consider the set on the right side, A’ N B'. An element z is in this set if and only if it is
bothin A’ andin B'. In other words, & does not belong to A and @ does not belong to B.

Since we have shown that z does not belong to A and z does not belong to B for both sets, it
follows that z belongs to both sets or, in other words, z belongs to the intersection of their

complements. Therefore, the sets on both sides are equal.
S0, we have shown that (A U B)" = A’ N B’, which proves the first De Morgan's Law.

1. The Second De Morgan's Law (Complement of Intersection):
For any two sets A and B, the complement of their intersection is equal to the union of their

complements:
(AnB)Y =A'uB

The proof of the second De Morgan's Law follows a similar logic to the first one, using set

membership and element manipulation.

By understanding and applying De Morgan's Laws, you can simplify expressions involving
set operations and complements in set theory, which is useful for various mathemat «, pegenerate
logical applications.



ntial Equations

The given differential equation is 'y’ = i This is a first-order separable ordinary differential

equation. To solve it, we can separate the variables and integrate both sides.

Sample
Applicati
pplications Separating the variables:
dy _ =
dz v
ydy = zdzx

Now, integrate both sides:

Jydy= [zdz
L2 = 12?40

Here, C' is the constant of integration.

Now, apply the initial condition y(1) = 1 to solve for C:
lap=iar+e
=1i+C

3

Q
=]

‘% Regenerate



To find the equation of the plane that passes through the points (0, 0, 0) and (1,2, 2) and is
parallel to the vector v [5. 6, 7:.we can use the point-normal form of the equation of a

Sample plane.

Applications

The point-normal form of the equation of a plane is given by:
Az — ) + By — o) + C(z — 29) = 0

Where (g, i, 29) is a point on the plane, and (A, B, ') is a normal vector to the plane.

We are given two points on the plane: (0,0,0) and (1, 2, 2). We can choose either point as

our (20, Y, 2p)- Let's choose (0, 0, 0) for convenience.

The normal vector (A, B, C) is parallel to v = (3, 6, 7], which means they are scalar
multiples of each other.

So, we can write:

A 5
B -k 16
C T

for some scalar k.
Regenerate



Sample Problem in Mathematics

Sample
Applications

/' Searching for: definition of topological space

\/ Generating answers for you

Atopological spaceis mathematical spacemal allows for the definition of limits, continuity, and
connectedness *  Itis a set with a collection of subsets satisfying the conditions that both the empry
setand the set itself belong to the collection, the union of any number of the subsets is also an element
of the collection, and the intersection of any finite number of the subsets is an element of the collection
2

Figure: Definition of the topological space



Sample Problem in Statistics

Sample

+/ Ssarching for. formula for students t-test

+/ Generzting answers for you
The formula for Student’s t-1est i used to determine whether two sets of data are significantly different
from each other. The formula for the two-sample t-test (a_k.a. the Student's t-test) is shown below *
1= (x1-x2) / s(¥1/m +1/n2)

where x1 and x2 are the sample means, n1 and n2 are the sample sizes for sample 1 and sample 2,
respectively, and s is calculated as:

5= [(n1-1)s1%2 + (n2-1)s2'2) / (n1+n2-2)
where 51°2 and 52'2 are the sample variances 2

| hope that helps. Let me know if you have any other questions.

Figure: Student’s t-test



Java Code Generation

java..uti1. NoSuchELementException:
Sample 3

Applications <AnyType AnyTypes>

<AnyType> C
AnyType element;
BinaryNodacAnyType> left;

BinaryNode <AnyType> Tight;

BinaryNods (AnyType element) {

(AnyType s
(element, . »

containg(alenent, oot

BinaryNode (AnyType elenent, BinaryNodecAnyType> left, BinaryNodech
element = olonent;

{AnyType element, BinaryNoda<AnyType:
left = left;

> node) €
right = right:

= elenent. cospareTo(node. element) ;

BinaryNoda<AnyType> root;

nod.1ege);

0«

node.right)

Figure: Binary Search Tree in Java
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C# Code Generation

Sample
Applications

AVNode ight

Haioht (node.Jeft) - Height (node. right)

AvLNode AVLNoda y)

AVLNode root; AVLNodo x
AViNoge T2 = x.rignt;
(AVLNade node)
ight = y;
yolett = 12;

Figure: AVL Tree in C#

27 /34



Implementation of Homework assignments by
Using Computer Code

public class TopologicalSort public class PrinhST
{ {

private int V; // Number of vertices public static int[][] PrimAlgorithm(int[][] graph)

private Dictionary<int, List<int>> graph;
int numVertices = graph.Lengt!

Sample . . . 1nt[] parent = new int[nusVertices];
Aol public Topologicalsort(int V) Sntl] Koy o new Tnc[nuvertices];
pplications { . bool[] mstSet = new bool[nusVertices];
this.V = V;
raph = new Dictionary<int, List<int>»(); for (int 1 = 8; 1 ¢ numVertices; i++)

for (Int 1 = 0; 1 < V; i+4)
key[i] = int. mxvuue;
graph[i] = new Listeint>(); parent[i] = -
mstSet[i] = false.

}

public void AddEdge(dnt u, int v) key[®] = 8; // Start with vertex 8 as the source

graph(u].Add(v); for (int count = 8; count < nuaVertices - 1; countw+)
e minkeyvartex = GeutinkeyVercex(hey, natset);

Set[ninkeyVe
public List<int> TopologicalSortMethod() mstset[minkeyVertex] =

vertex ¢ numVertices; vertext+)

for (int vertex =
Listcints result = new Listcint>();
bool[] visited = new bool[V]; if (graph[minKeyVertex][vertex] !- @ 88 ImstSet[vertex]
Stack<int> stack = new Stack<int>(); {
parent[vertex] = minkeyVertex;
for (dnt 1= 8; 1 < V; ies) key[vertex] = graph[minkeyVertex] [vertex];

if (tvisited[i])

TopologicalSortUtil(d, visited, stack);

Figure: Homework assignment implemented in c#



1SO/TC 98/SC 2

Sample /@\

S Iso

NS

5

International Organization for Standardization
Polish Committee for Standardization
ISO/TC 98 BASES FOR DESIGN OF STRUCTURES

Figure: 1ISO standardization committee



Sample Engineering Problem

Sample
Applications

can you show detailed calculations?

Sure! Here are the detailed calculations for the bending moment in a simply supported beam with a
point load at midsparn:

The bending moment diagram is & parabala with its maximum value &t midspan. The maximum bending
moment is equal to 1/4 * P * L where P is the point losd and L is the length of the beam

For example, if the length of the beam is 10 meters and the point load is 1000 newtons, then the
maximumn bending moment would be:

1/4*1000 N*10 m = 2500 Nm

| hope that helps. Let me know if you have any other questions.

Figure: Bending moment in the beam



Engineering Problems and Education

Finite Element

Analysis of Structures
using MATLAB

1LY s SaImanIg oISy AL ayul

M . R_arﬁa Rao
Andrew Pownuk

Figure: FEM book



Computer Graphics - Stable Diffusion Algorithm

Sample
Applications
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Conclusions

Online assignments are widely used in education.

@ Online assignments are distributed programs which
communicate with students and the server.

Conclusions

@ By using Turing completed programming languages it is
possible to describe wide range of scientific problems as
online assignments.

o Large language models can be used as source of the
solution of typical assignments.

@ It is possible to fully automate some aspects of
development of online assignments.
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