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+ 077.69 points LarCalc117.1.006. [3865162]

Write a definite integral that represents the area of the region. (Do not evaluate the integral.)

yi=xt+2x+4

Ya=2x+20

Figure: Sample assignment
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Figure: Online learning platform
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User Main Page

Logoff

Username: 80080081

[First Name: [Pownuk

[Last Name: [Andrew
(Group: 2020-Fall- MATH-1312-CRN-12219

Change password

Change e mal

Show my grades

Fles (notes, sylabus etc.)

Figure: General information about a student
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ebap

math.utep.edu/Homework mbers.aspx

© Edit group members [

[ Retumto "Edit Group” | [ Retum to the main admin page |
Return to instructor page
List of students in the group: Test group

i

Sclect |Banach |Stefan  |basach ownuk com |student | 0 3
|| |setect | Cauchy | Louis cauchy |andrzej@pownuk.com |student | O 4
Select [Euler  |Leonhard |euler andrzej@pownuk com |student | 1 2
Sclect [Hibert  |David  |hibert | andrzej@pownuk com |student | 1 6
Select |Leibniz | Gottfiied |leibniz | andrzej@pownuk com |student | 1 5
Select [Newton |saac  |newton j@pownuk com [student | 1 1
Select [Pownuk | Andrzej | pownuk ovmik com | student |0 8

Select |[Powmuk |Andrzej |[testuser | andrzej@pownuk com |student | 1 7
Number of students in this group: 5

List of all students @ i

Figure: Database of students
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)& ny

cbapp.mth utep.edu Homework/Edi O « B & X

© EditStuden thembership 1

Retum to the edit studer page
Retum to edit group.

Username: newton

Lastname: Newton I
Firstname: Isaac

I P Py e e e
.

Edit Sel student.

Testgow |6 1

(enabled = 0) = (user is not enabled)

Global user information
lastname  Newton
frstmame  Isaac
umberS00

usemame  newton

password  Newton123214341

cmail _andrzcj@powmik com
frst_logn 0

remarks

caabled

Edit

(enabled = no ) = (user is not cnabled in the whole system)

Figure: Database of students
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@ i/ /websppmath. e edu/Homework/EdtHomeworkList.

TG Homework-2 HomerworkDir TG-Homework-2.a5ps

EdtSelect |43 Cal IIl-Homework-13 HomeworkDir Cal-III Homework-13.aspx
EdtSclect |44 Cal Il Homework-12 HomeworkDir Cal-Tl-Homework-12.aspx
EditSclect |45 AA-T-Homework-12 HomerworkDir AA-T-Homework-12.asp
16 Cal IIl-Homework-14 HomeworkDir Cal-IIl-Homework-14 aspx
EdtSelect |47 Cal Il Homework-13 HomeworkDix Cal Il Homework-13 aspx
Edit Sclect |48 AA-I-Homework-13 HomerworkDir AT Homeswork- 13 asps
i9 |AA-I-Homework-14 HomeworkDir AA-1-Homework-14.aspx

Find the Laurent series for

="

Galculate and subinit grade

Figure: Database of homework assignments
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Untitled Page - Windows Internet Explorer
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=l
Calculate the equation of plane that passess through the following points
A=(1,0,0)
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n=ABXAC = A
Equation of plain (For example +y-2-2=0 )
[ =0
(symbolic formula)

Subrmit the answer
/|

ae] [ [ [ B[ [ 6 cocalintranet | Protected Mode: On Ri0% -

Figure: Database of grades



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
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<%@ 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
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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
{
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Online Homework - PHP

<7php

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

7>

$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.";



1SO/TC 98/SC 2

Scientific ISO/TC 98

ISO/TC 98/SC 2

Reliability of structures

About

Secretariat: PKN
Committee Manager: Ms Katarzyna Maciejczyk

Chairperson (until end 2025): Dr Jacek Szafran

1SO Technical Programme Manager [TPMI: Dr Anna Caterina Rossi
1SO Editorial Manager [EM]: Ms Sanjali Jain

Creation date: 1880

Figure: 1ISO standardization committee



Elsevier XML DTDs and Transport Schemas
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Figure: XML format of the data



Scopus atabase
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Scopus released a new metric and improved interoperability with SciVal. Read the blog
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Figure: Seach in Scopus database
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List of Academic Databases

Name

Internet Archive
Scholar

CORER!

CiteSeerX(

‘Semantic Scholar

Europe PMCI10)

PubMed Central
(PMC)™"

ResearchGate

SSRN: Social
Science Research
Network

Discipline(s) ¢

Multidisciplinary

Multidisciplinary

Multidisciplinary

Multidisciplinary

Biomedical

Biomedical, life
sciences

Multidisciplinary

Social science

Access.

Size (full-texts) ¢ Description s s

cost

Focus on fulltext search of open access
25,000,000 Free
journals and conference proceedings
Afull text aggregator of all open access
9,800,000/ (207,000,000 | papers from repositories (institutional,
metadatal®l) subject, preprints, etc.) and journals.
Around 20 million monthly active users.
Replaced CiteSeer, and ChemXSeer
8,401,126 Mainly Computer science, Statistics, Free
Mathematics.
Mostly computer science and biomedical
publications. Powered by semantic Free
analysis

8,100,000¢ (200,000,000
metadatal”)

Abstracts & full text ( 7.5 million)

biomedical and life sciences articles (Dec
7,500,000 (39,000,000

2020). Includes text mining tools and Free
metadata)
links to external molecular and medical
data sets.
Free fulltext archive of publications and
7,500,000 s Free
preprints
Commercial social networking site for
scientists and researchers. Over 19
4,000,000iciaton needed] | million registered users that share their Free
articles, datasets and ofher research
output.
Research papers from more than 55 Free &
950,733
disciplines Subscription

Figure: Full-text databases

Open
data

Nol4!

Semi-
freel”l

Semi-
freel®

No

Provider(s)

Internet Archive

Open University

Pennsylvania State

University

Allen Institute for Artificial
Intelligence

EMBL-EBI

NIH, NLM

ResearchGate GmbH

Elsevier



SQL Queries

e SELECT Article.[AuthorListID] FROM Article WHERE
Scientific (Article.[AuthorListID]="Articlel’);

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

5] AuthorList X<

ID ~ | FirstName ~  LastName -~ AuthorlListIC ~ |Click to Add ~
il Pownuk Andrzej Bookl
2 Skrzypczyk Jerzy Bookl
3 Pownuk Andrzej Articlel
5 Pownuk Andrzej Article2
6 Rama Rao Article2
* (New)

Figure: Table of data
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author =
title
journal =

year
volume =
number

pages =

@article{nashbi,

"Nash, John",
"Non-cooperative Games",
"Annals of Mathematics",

= 1951,

Il54ll s

= non,

"'286--295"



Scientific
Information

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



Scientific Method (Aristotle 384-322 BCE)

Observation
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Systems
Report Research
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l Scientific
method
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Set Theory

(BNA)U(ANB) =B

Automated theorem proving.
o (BNA)U(ANB)=(ANB)U(BNA) =
(ANB)UB)N ((ANB)UA) =
o =((AUB)N(BNB))N((AUA) N (BUA)) =
(AuB)NB)N (UN (BUA)) =
AUB)NB)N (BUA) =
o =(AUB)N BN (BUA)=(BUA)N(BUA)N B =
(BU(ANA))N B=
e =(BUP)N B=BnN B=B

=1l




Number Theory

Autonomous

Systems (X,y € Nodd) = (X S Nodd)

Automated theorem proving.
@ xENyyy= x=2p+1,peN
o yeNyw= y=29g+1,geN
o x-y=02p+1)-(2g+1)=4pg+2p+29g+1=
2(2pg+p+qg)+1=2r+1
o (peN)A(geN)=(2pg+p+qg=reN)
o (x-y=2r+1)A(reN)= x- y € Nygqg
o [
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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

Autonomous
Systems




Autonomous
Systems

to sequences of words/sentences.
P(Si) = P(x1 y Xn)

s Xjy o

Predictions Based on Large Language Models

Formally, language modeling is a test of assigning probabilities

—

Encoder-Only 0BERT )ecoder-Only (e.g., GPT-2, Gl
(Pre-tra (Pre-training Objective : Causal LM)
|
=) “M-MWMD

Tmnslormcx l)ccodu

~Blg




Language Models
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Figure: Autoregressive models
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Automated Code

Generation

Autonomous
Systems

write a program for binary search in java
./ Searching for binary search java

/' Generating answers for you

Here's an example of binary search in Java

inport Jjava.util.Arrays;

public class BinarysearchExanple {
public static vold main(string[] args) {
int arr[] = {18,20,38,49,50};
int key = 26

int result = Arrays.binarysearch(arr,key);
if (result < @)

Systen. out.printIn(*Elenent is not found!");
else

System.out.printIn("Elenent is found at index: "sresult);
3

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



Sample Engineering Problem

Autonomous
Systems

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



Sample Problem in Statistics

Autonomous

+/ 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



Sample Problem in Matematics

Autonomous
Systems

/' 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



Bibliography Management With The Language
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find a reference to the first paper about calculus by Leibnitz in bibtex format.
" Searching for: first paper calculus Leibnitz bibtex
«/ Searching for: first paper calculus Leibnitz bibtex

" Generating answers for you

v e
“The first paper on calculus by Leibniz was published in 1684 in the October issue of Acta Eruditorum ™
‘The name of the paper is known as " New Metnod for Maxima and Minima, as Well Tangents, Which is
not Obstructed by Fractianal or Imational Quantities” 2
Heres the BIbTeX format for the paper

garticle{leibniz1esaneu,

titles{A New Method for Maxims and Minima, as Well Tangents, which is not Obstructed by
Fractional or Irrationsl Quantities},

author={Leibniz, Gottfried wilheln},

Journal={Acta Eruditorum},

volume={x},

pages-{467--4731,
year={1684}

i3

Figure: Bibtex format of the information about an article)



Data Structures Optimization
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Link list List Spanning tree

[

E% oy

Graph Stack Hashing




Data Structures Optimization

Autonomous
Systems

Dynamic optimization of data structures with scientific data



Sample Results

Autonomous
Systems

@ 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.



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.

Conclusions
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