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Online Learning

Figure: Webassign
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WebAssign

Figure: Sample assignment
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Moodle

Figure: Online learning platform
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Online Learning

Figure: Blackboard
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WebWork

Figure: Sample assignment
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Online Learning

Figure: General information about a student
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Sample Database

Figure: Database of students
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Information About Particular Student

Figure: Database of students
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Online Homework

Figure: Database of homework assignments
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Online Homework

Figure: Database of grades
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Online Homework - Numerical Analysis

public static double SimpsonsRule(

FunctionFDelegate f, double a, double b, int n)

{

if (n % 2 != 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 (int i = 2; i < n - 1; i += 2){

double x = a + i * h;

sum += 2 * f(x);}

return h / 3 * sum;

}
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Online Homework - HTML Code

<%@ Page Language="C#" AutoEventWireup="true" CodeFile="Homework.aspx.cs" Inherits="Homework_1" %>

<!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?features=es6"></script>

<script id="MathJax-script" async

src="https://cdn.jsdelivr.net/npm/mathjax@3.0.1/es5/tex-mml-chtml.js">

</script>

</head>

<body>
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Online Homework - C# Code

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 e)

{
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Online Homework - PHP

<?php

session_start();

if (isset($_POST[’username’]) && isset($_POST[’password’])) {

$xml = simplexml_load_file(’users.xml’);

$users = $xml->xpath("/users/user");

foreach ($users as $user) {

if ($user->username == $_POST[’username’] && $user->password == $_POST[’password’]) {

$_SESSION[’username’] = (string)$user->username;

header(’Location: welcome.php’);

exit;

}

}

$error = "Invalid username or password.";

}

?>
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ISO/TC 98/SC 2

Figure: ISO standardization committee
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Elsevier XML DTDs and Transport Schemas

Figure: XML format of the data
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Scopus atabase

Figure: Seach in Scopus database
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Scopus Database

Figure: Sample search results
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List of Academic Databases

Figure: Full-text databases
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SQL Queries

SELECT Article.[AuthorListID] FROM Article WHERE
(Article.[AuthorListID]=’Article1’);

SELECT AuthorList.[AuthorListID] FROM AuthorList
WHERE (AuthorList.[FirstName]=’Pownuk’);

Figure: Table of data
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Bibtex

@article{nash51,

author = "Nash, John",

title = "Non-cooperative Games",

journal = "Annals of Mathematics",

year = 1951,

volume = "54",

number = "2",

pages = "286--295"

}
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Bibtex

article: any article published in a periodical like a journal
article or magazine article

book: a book

booklet: like a book but without a designated publisher

conference: a conference paper

inbook: a section or chapter in a book

incollection: an article in a collection

inproceedings: a conference paper (same as the conference
entry type)

manual: a technical manual

masterthesis: a Masters thesis

misc: used if nothing else fits
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Scientific Method (Aristotle 384–322 BCE)
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Set Theory

Theorem(
B ∩ Ā

)
∪ (A ∩ B) = B

Automated theorem proving.(
B ∩ Ā

)
∪ (A ∩ B) = (A ∩ B) ∪

(
B ∩ Ā

)
=

((A ∩ B) ∪ B) ∩
(
(A ∩ B) ∪ Ā

)
=

= ((A ∪ B) ∩ (B ∩ B)) ∩
((
A ∪ Ā

)
∩
(
B ∪ Ā

))
=

= ((A ∪ B) ∩ B) ∩
(
U ∩

(
B ∪ Ā

))
=

((A ∪ B) ∩ B) ∩
(
B ∪ Ā

)
=

= (A ∪ B) ∩ B ∩
(
B ∪ Ā

)
= (B ∪ A) ∩

(
B ∪ Ā

)
∩ B =(

B ∪
(
A ∩ Ā

))
∩ B =

= (B ∪ ∅) ∩ B = B ∩ B = B
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Number Theory

Theorem

(x , y ∈ Nodd)⇒ (x · y ∈ Nodd)

Automated theorem proving.

x ∈ Nodd ⇒ x = 2p + 1, p ∈ N
y ∈ Nodd ⇒ y = 2q + 1, q ∈ N
x · y = (2p + 1) · (2q + 1) = 4pq + 2p + 2q + 1 =
2 (2pq + p + q) + 1 = 2r + 1

(p ∈ N)
∧

(q ∈ N)⇒ (2pq + p + q = r ∈ N)

(x · y = 2r + 1) ∧ (r ∈ N)⇒ x · y ∈ Nodd

�

27 / 42



Online
Learning

Scientific
Information

Autonomous
Systems

Conclusions

Autonomous Code Generation
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Autonomous Code Generation -
Monte Carlo Tree Search
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Predictions Based on Machine Learning
Universal Approximation Theorem
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Predictions Based on Large Language Models

Formally, language modeling is a test of assigning probabilities
to sequences of words/sentences.
P(Si ) = P(x1...., xj , ..., xn)
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Language Models

Figure: Autoregressive models
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Automated Code Generation

Figure: Sample code for binary tree in Java (sample data structure)
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Sample Engineering Problem

Figure: Bending moment in the beam
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Sample Problem in Statistics

Figure: Student’s t-test
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Sample Problem in Matematics

Figure: Definition of the topological space
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Bibliography Management With The Language
Model

Figure: Bibtex format of the information about an article)
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Data Structures Optimization
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Data Structures Optimization

Figure: Dynamic optimization of data structures with scientific data
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Sample Results

Automatically generated online assignments.

Self-improving optimizad data which can be used to store
scientific data.

New algorithms which can be used in science in
engineering.
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Conclusions

Online assignments are widely used in education.

Online assignments are computer programs.

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

Storing scientific data in proper format improve quality of
online assignments.

It is possible to fully automate some aspects of the data
structure optimization.
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Thank You
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