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Introduction

S.O.S. Mathematics (URL: http://www.math.utep.edu/sosmath) is an Internet site on the World Wide Web, developed by faculty and students in the UTEP Department of Mathematical Sciences, where students can find material to review mathematical concepts taught both in high school and college. The informal style in which we deliver mathematical help and the easy access are the main reasons for our website’s popularity among students, adult learners, parents and educators. Currently, about 28,000 Internet users
 visit S.O.S. Mathematics per month.

Our project has been supported since its inception by the National Science Foundation (through UTEP’s Model Institution for Excellence grant), as well as the College of Science and the Department of Mathematical Sciences at our university. 

Description 

S.O.S. Mathematics is a website featuring review material in Algebra, Trigonometry, and Calculus, as well as more advanced topics such as Matrix Algebra and Differential Equations. Our material is not meant to be a cornucopia of complete web-delivered Mathematics courses. Instead, we aim our site at students who want to refresh their memory of mathematical topics they have learnt in the past, or who want to supplement the material in a mathematics course they are currently taking. Consequently, most of our webpages contain short explanations of a mathematical concept followed by examples of typical problems with their solutions. At the end of a webpage the students usually find exercises to check their understanding of the material.
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We are quite surprised at the diversity of our users. Besides our target population of lower-division college students, our site has attracted adult learners who are studying for professional examinations as well as hobby-mathematicians. Many parents seek help on our web site to assist their children with their homework chores.

In addition, the site is used heavily by the authors and other interested faculty in our department, both for students’ review of prerequisite material and for in-class presentations by faculty. 

In response to requests by many users and in addition to our original plans, we have enlarged the scope of our website to include “Cyberexams”, a practice test site for our users, and some web pages containing mathematical tables and common formulas. 

The Start of  Our Project
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The idea for S.O.S. Mathematics was born in the summer of 1996. Year after year we had complained to each other that our students had forgotten some of the prerequisites for the Mathematics courses we were teaching. Teaching at a university in the fourth poorest congressional district, we were well aware that our students had sold their old textbook immediately after the end of the previous semester, so now they were “stuck” and did not have easy access to the material we assumed as a prerequisite. With computer laboratories spreading throughout our campus, we thought that the Internet presented a solution to this dilemma. 

The NSF-funded Model of Excellence Initiative at UTEP enabled us to turn our ideas into reality. 

Design of the Website
Our choice of technology and presentation was driven by the following concerns: (1) We assumed that our students would access our site either at the university (variety of platforms, no customizability) or at home (old machines, slow Internet connection). Therefore, we decided not to use frames and not to require plug-ins or Java-capability. (2) We wanted to write a lot of material; thus we chose a technology, which was “easy” on authors; most of us were familiar with LaTeX. Consequently, we decided to produce our pages via the LaTeX2HTML
 route. (3) The Internet makes it easy to accompany text by graphics, so our pages contain a good amount of pictures (produced by Mathematica
), and also quite a few GIF animations. (4) Because of the size of the project, we felt we had to pay particular attention to easy navigation through the site. Indeed, it is quite easy for our users to jump from one topic to another. (5) Unlike a book, we did not write our first webpages in a “linear” fashion. Instead we picked our first topics among subjects our students had had most trouble with in the past, such as solving inequalities, factoring polynomials, partial fractions, Taylor series. (6) While our department was in the middle of “Calculus” reform, we wanted our material to be “reform”-neutral to help our students bridge the gap between the old and the new material. Consequently, S.O.S. Mathematics [image: image3.png]Netscape
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The " Cubic Formula"

Introduction.

Knowledge of the quadratic formula is probably older than the Pythagorean Theorem. Solving a cubic equation,
on the other hand, was the first major success story of Renaissance mathematics in Italy. The solution was first

published by Girolamo Cardano (1501-1576) in his Algebra book Ars Magna.

Our objective is to find a real root of the cubic equation

a5 +bxPtex+d=0.

The other two roots (real or complex) can then be found by polynomial division and the quadratic formula. The solution
proceeds in two steps. First, the cubic equation is "depressed"; then one solves the depressed cubic.

Depressing the cubic equation.

This trick, which transforms the general cubic equation into a new cubic equation with missing x2-term is due to
Nicolo Fontana Tartaglia (1500-1557). We apply the substitution
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includes topics both from the reform viewpoint and from the “traditional syllabus”.

Present and Future of S.O.S. Mathematics

Today, our S.O.S. Mathematics site contains more than 2,300 webpages. S.O.S. Mathematics has become very popular. Indeed, since August 1996, more than 220,000 users have read a total of about 1.5 million of our webpages.

We have received numerous awards including designation as an approved site by the AAAS Science Netlinks. Our algebra site is included in the BBC Education Web Guide. S.O.S. Mathematics is being mirrored by the Maria-Sklodowska-Curie University, Lublin (Poland) and by La Universidad de Cantabria, Santander (Spain). About one sixth of our site has been translated into Spanish
.

We feel that our site is only about 60% complete. During our experience in the last two years we have learnt that there is quite a need for mathematical help via the Internet. We therefore plan to extend our site to include more topics from the high school curriculum such as Geometry. We expect the main production phase of the project to be finished by 2001. 

The UTEP administration has felt for quite some time that our project has reached a point where it should be able to support itself. Therefore we have started a company: Math Medics, LLC. S.O.S. Mathematics will eventually move to a commercial server
. While access to our site in its entirety will remain “free” to all users, revenue from advertisement hosting and the sale of multimedia products will provide the funds necessary to complete and maintain the web site. 

Some Remarks about Website Design Issues

Human Resources. Creating a mathematical web site is quite labor intensive. Try to obtain release time, student help, support by your system manager etc. Nevertheless progress will be excruciatingly slow.

Uniform Look. A good website presents visual identification. All pages on your site should share a few common elements, such as a logo, background etc. The second time a user visits your site he/she should recognize your site by its look, not only by its content. Try to devise an easy and consistent navigation scheme to allow the user to effortlessly access the various parts of your site.

Platform Diversity. The same HTML page can look very different on different computer systems or viewed by different browsers. Try to check the design of your pages on as many different configurations as you can.

Bandwidth. Most of us access the Internet via a “fast” LAN at our university. Many of your users, on the other hand, will use an ISP via a “slow” modem. Keep in mind that your visitors will become impatient if the webpage you designed takes more than a few seconds to download
. 

Relative Links vs. Absolute Links. It is imperative to use only relative links when linking to files within your site. Use absolute links only when linking to outside resources or to other content on your server. Why? If you use absolute links within your site, you will never be able to move your complete site anywhere else.

Feedback. Make it easy for your visitors to send you feedback. Their comments will help you to improve your site and to eliminate “glitches” you are unaware of.

I think that it is wonderful that you have such a wonderful web site. My algebra teacher introduced your site to us. THANX AGAIN!!!               KT





You made a Saturday math assignment for a seventh grader doing fractions very clear. My dad and I were stumped. We just typed in "Dividing Fractions" and there was your page. 


                          Regards,   S. C.





� EMBED Excel.Sheet.8  ���








� A “user ” session is defined as continuous activity on a single computer not interrupted by more than 30 minutes.


� By Nikos Drakos, Computer Based Learning Unit, University of Leeds. Revised and extended by:


 Marcus Hennecke, Ross Moore, Herb Swan and others.


� Copyright: Wolfram Research, Inc.r


� Translation by Ángela Núñez Castaín, Ángel García Santiago, Elisa Abad Palazuelos  and Francisco del Campo Ruiz. La Universidad de Cantabria, Santander, Spain. 


� University of Texas System review of copyright release pending.


� An excellent source for finding information about how to minimize the size of GIF files (among other topics) is: David Siegel, Creating Killer Web Sites, Haydon 1996.


 





1

_972292238.xls
Webtrends02

		Week Ending		HTML Hits		Users		Pages per visit		Total Hits since April 1997		Total Users since April 1997		Hits p.a.		Corr'd				User Session Length		Errors

				32,905		6,181				1,346,039		231,829		1,715,735

		08-Oct-98		33,534		6,027		5.6		1,182,146		200,768		1,748,559						0:10:45		3.66%

		15-Oct-98		29,457		6,177		4.8		1,211,603		206,945		1,535,972		*		997		0:10:10		2.93%

		22-Oct-98		42,460		6,692		6.3		1,254,063		213,637		2,213,986						0:11:24		1.86%

		29-Oct-98		34,957		6,774		5.2		1,289,020		220,411		1,822,758						0:11:27		2.10%

		05-Nov-98		34,282		6,377		5.4		1,323,302		226,788		1,787,561						0:12:48		8.40%		server outage

		12-Nov-98		22,737		5,041		4.5		1,346,039		231,829		1,185,572

		19-Nov-98

		26-Nov-98

		03-Dec-98

		10-Dec-98

		17-Dec-98

		24-Dec-98
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Webtrends01

		Month		HTML Hits		Users		Total Hits		Pages per visit		Pages per hour		Seconds per page		Minutes per user		$14 p.m.		$ p.a.

				1,148,612		194,741

		April-97		21,970		4,116		21,970		5.3		30.0		120		10.7		$   319

		May-97		28,813		5,143		50,783		5.6		39.4		91		8.5		$   418

		June-97		25,700		4,011		76,483		6.4		35.1		103		10.9		$   373

		July-97		33,130		4,839		109,613		6.8		45.3		80		9.1		$   480

		August-97		41,327		4,957		150,940		8.3		56.5		64		8.9		$   599

		September-97		54,859		9,161		205,799		6.0		74.9		48		4.8		$   795

		October-97		51,718		9,054		257,517		5.7		70.7		51		4.9		$   750

		November-97		54,644		9,307		312,161		5.9		74.7		48		4.7		$   792

		December-97		50,402		8,057		362,563		6.3		68.9		52		5.5		$   731

		January-98		70,188		10,623		432,751		6.6		95.9		38		4.1		$   1,018

		February-98		75,045		12,766		507,796		5.9		102.5		35		3.4		$   1,088

		March-98		88,709		16,131		596,505		5.5		121.2		30		2.7		$   1,286		$   8,649		last 12 months

		April-98		90,782		15,314		687,287		5.9		124.0		29		2.9		$   1,316		$   9,647

		May-98		68,694		11,987		755,981		5.7		93.8		38		3.7		$   996		$   10,225

		June-98		76,360		12,121		832,341		6.3		104.3		35		3.6		$   1,107		$   10,960

		July-98		79,405		13,379		911,746		5.9		108.5		33		3.3		$   1,151		$   11,631

		August-98		109,782		18,011		1,021,528		6.1		150.0		24		2.4		$   1,592		$   12,624

		September-98		127,084		25,764		1,148,612		4.9		173.6		21		1.7		$   1,843		$   13,671

				$END





Total HTML Hits

		35521

		35551

		35582

		35612

		35643

		35674

		35704

		35735

		35765

		35796

		35827

		35855

		35886

		35916

		35947

		35977

		36008

		36039



Total HTML Hits

21970

50783

76483

109613

150940

205799

257517

312161

362563

432751

507796

596505

687287

755981

832341

911746

1021528

1148612



Graph Hits+Users

		35521		35521

		35551		35551

		35582		35582

		35612		35612

		35643		35643

		35674		35674

		35704		35704

		35735		35735

		35765		35765

		35796		35796

		35827		35827

		35855		35855

		35886		35886

		35916		35916

		35947		35947

		35977		35977

		36008		36008

		36039		36039

		0



HTML Hits

Users

Pages Read

Users

21970

4116

28813

5143

25700

4011

33130

4839

41327

4957

54859

9161

51718

9054

54644

9307

50402

8057

70188

10623

75045

12766

88709

16131

90782

15314

68694

11987

76360

12121

79405

13379

109782

18011

127084

25764



Old - Homepage Hits

		Date		Hits		Hits per week

						1634

		21-Aug-96		0

		28-Aug-96		41		41

		04-Sep-96		140		99

		11-Sep-96		266		126

		18-Sep-96		393		127

		25-Sep-96		538		145

		02-Oct-96		704		166

		09-Oct-96		834		130

		16-Oct-96		925		91

		23-Oct-96		1048		123

		30-Oct-96		1208		160

		06-Nov-96		1343		135

		13-Nov-96		1503		160

		20-Nov-96		1683		180

		27-Nov-96		1835		152

		04-Dec-96		2018		183

		11-Dec-96		2203		185

		18-Dec-96		2354		151

		25-Dec-96		2416		62

		01-Jan-97		2459		43

		08-Jan-97		2600		141

		13-Jan-97		2798		198

		20-Jan-97		3017		219

		27-Jan-97		3317		300

		03-Feb-97		3691		374

		10-Feb-97		4105		414

		17-Feb-97		4458		353

		24-Feb-97		4892		434

		03-Mar-97		5370		478

		10-Mar-97		5789		419

		17-Mar-97		6262		473

		24-Mar-97		6511		249

		31-Mar-97		6839		328		reset to 6750 on March 29, 97.

		07-Apr-97		7160		321

		14-Apr-97		7520		360

		21-Apr-97		8031		511

		28-Apr-97		8633		602

		05-May-97		9173		540

		12-May-97		9712		539

		19-May-97		10173		461

		26-May-97		10605		432

		02-Jun-97		11077		472

		09-Jun-97		11465		388

		16-Jun-97		11938		473

		23-Jun-97		12404		466

		30-Jun-97		12833		429

		07-Jul-97		13293		460

		14-Jul-97		13799		506

		21-Jul-97		14326		527

		28-Jul-97		14811		485

		04-Aug-97		15265		454

		11-Aug-97		15672		407

		18-Aug-97		16133		461

		25-Aug-97		16657		524

		01-Sep-97		17312		655

		08-Sep-97		18514		1202

		15-Sep-97		19522		1008

		22-Sep-97		20496		974

		29-Sep-97		21398		902

		06-Oct-97		22400		1002

		13-Oct-97		23325		925

		20-Oct-97		24191		866

		27-Oct-97		25159		968

		03-Nov-97		26111		952

		10-Nov-97		27072		961

		17-Nov-97		28127		1055

		24-Nov-97		29230		1103

		01-Dec-97		30121		891

		08-Dec-97		31235		1114

		15-Dec-97		32123		888

		22-Dec-97		33017		894

		29-Dec-97		33600		583		estimated

		05-Jan-98		34300		700		estimated

		12-Jan-98		35000		700		estimated

		19-Jan-98		36035		1035

		26-Jan-98		36955		920

		02-Feb-98		38394		1439

		09-Feb-98		39842		1448

		16-Feb-98		40984		1142

		23-Feb-98		42333		1349

		02-Mar-98		43787		1454

		09-Mar-98		45169		1382		server outage Thursday evening

		16-Mar-98		46532		1363

		23-Mar-98		47901		1369

		30-Mar-98		49276		1375

		06-Apr-98		50730		1454

		13-Apr-98		52072		1342

		20-Apr-98		53435		1363

		27-Apr-98		54976		1541

		04-May-98		56093		1117

		11-May-98		57249		1156

		18-May-98		58374		1125		server outage Saturday evening through Monday morning

		25-May-98		59250		876

		01-Jun-98		60199		949

		08-Jun-98		61114		915

		15-Jun-98		62152		1038

		22-Jun-98		63050		898

		29-Jun-98		64031		981		server outage Friday evening through Saturday morning

		06-Jul-98		65058		1027

		13-Jul-98		66097		1039

		20-Jul-98		67200		1103		estimated

		27-Jul-98		68300		1100		estimated

		03-Aug-98		69351		1051

		10-Aug-98		70373		1022

		17-Aug-98		71854		1481

		24-Aug-98		73361		1507

		31-Aug-98		74995		1634

		$END
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Sheet1

		Date		Hits per week								0

				1634

		21-Aug-96

		28-Aug-96		41		652				652

		04-Sep-96		99		1,575				2,228

		11-Sep-96		126		2,005				4,232

		18-Sep-96		127		2,021				6,253

		25-Sep-96		145		2,307				8,560

		02-Oct-96		166		2,641				11,201

		09-Oct-96		130		2,068				13,270

		16-Oct-96		91		1,448				14,718

		23-Oct-96		123		1,957				16,675

		30-Oct-96		160		2,546				19,220

		06-Nov-96		135		2,148				21,368

		13-Nov-96		160		2,546				23,914

		20-Nov-96		180		2,864				26,778

		27-Nov-96		152		2,418				29,197

		04-Dec-96		183		2,912				32,108

		11-Dec-96		185		2,944				35,052

		18-Dec-96		151		2,403				37,454

		25-Dec-96		62		986				38,441

		01-Jan-97		43		684				39,125

		08-Jan-97		141		2,243				41,369

		13-Jan-97		198		3,150				44,519

		20-Jan-97		219		3,485				48,003

		27-Jan-97		300		4,773				52,777

		03-Feb-97		374		5,951				58,727

		10-Feb-97		414		6,587				65,315

		17-Feb-97		353		5,617				70,931

		24-Feb-97		434		6,905				77,836

		03-Mar-97		478		7,605				85,442

		10-Mar-97		419		6,667				92,109

		17-Mar-97		473		7,526				99,634

		24-Mar-97		249		3,962				103,596

		31-Mar-97		328		5,219				108,815

		07-Apr-97		321		5,493		exact		114,308

		14-Apr-97		360		5,493		7%		119,800

		21-Apr-97		511		5,493		9%		125,293

		28-Apr-97		602		5,493		11%		130,785

		05-May-97		540		7,203		7%		137,988

		12-May-97		539		7,203		7%		145,192

		19-May-97		461		7,203		6%		152,395

		26-May-97		432		7,203		6%		159,598

		02-Jun-97		472		6,425		7%		166,023

		09-Jun-97		388		6,425		6%		172,448

		16-Jun-97		473		6,425		7%		178,873

		23-Jun-97		466		6,425		7%		185,298

		30-Jun-97		429		6,425		7%		191,723

		07-Jul-97		460		8,283		6%		200,006

		14-Jul-97		506		8,283		6%		208,288

		21-Jul-97		527		8,283		6%		216,571

		28-Jul-97		485		8,283		6%		224,853

		04-Aug-97		454		10,332		4%		235,185

		11-Aug-97		407		10,332		4%		245,517

		18-Aug-97		461		10,332		4%		255,848

		25-Aug-97		524		10,332		5%		266,180

		01-Sep-97		655		13,715		5%		279,895

		08-Sep-97		1202		13,715		9%		293,610

		15-Sep-97		1008		13,715		7%		307,324										April-97		21,970

		22-Sep-97		974		13,715		7%		321,039										May-97		28,813

		29-Sep-97		902		13,715		7%		334,754										June-97		25,700

		06-Oct-97		1002		12,930		8%		347,683										July-97		33,130

		13-Oct-97		925		12,930		7%		360,613										August-97		41,327

		20-Oct-97		866		12,930		7%		373,542										September-97		54,859

		27-Oct-97		968		12,930		7%		386,472										October-97		51,718

		03-Nov-97		952		13,661		7%		400,133										November-97		54,644

		10-Nov-97		961		13,661		7%		413,794										December-97		50,402

		17-Nov-97		1055		13,661		8%		427,455										January-98		70,188

		24-Nov-97		1103		13,661		8%		441,116										February-98		75,045

		01-Dec-97		891		13,661		7%		454,777										March-98		88,709

		08-Dec-97		1114		12,601		9%		467,377										April-98		90,782

		15-Dec-97		888		12,601		7%		479,978										May-98		68,694

		22-Dec-97		894		12,601		7%		492,578										June-98		76,360

		29-Dec-97		583		12,601		5%		505,179										July-98		79,405

		05-Jan-98		700		17,547		4%		522,726										August-98		109,782

		12-Jan-98		700		17,547		4%		540,273										September-98		127,084

		19-Jan-98		1035		17,547		6%		557,820

		26-Jan-98		920		17,547		5%		575,367

		02-Feb-98		1439		18,761		8%		594,128

		09-Feb-98		1448		18,761		8%		612,889

		16-Feb-98		1142		18,761		6%		631,651

		23-Feb-98		1349		18,761		7%		650,412

		02-Mar-98		1454		22,177		7%		672,589

		09-Mar-98		1382		22,177		6%		694,766

		16-Mar-98		1363		22,177		6%		716,944

		23-Mar-98		1369		22,177		6%		739,121

		30-Mar-98		1375		22,177		6%		761,298

		06-Apr-98		1454		22,696		6%		783,994

		13-Apr-98		1342		22,696		6%		806,689

		20-Apr-98		1363		22,696		6%		829,385

		27-Apr-98		1541		22,696		7%		852,080

		04-May-98		1117		17,174		7%		869,254

		11-May-98		1156		17,174		7%		886,427

		18-May-98		1125		17,174		7%		903,601

		25-May-98		876		17,174		5%		920,774

		01-Jun-98		949		17,174		6%		937,948

		08-Jun-98		915		19,090		5%		957,038

		15-Jun-98		1038		19,090		5%		976,128

		22-Jun-98		898		19,090		5%		995,218

		29-Jun-98		981		19,090		5%		1,014,308

		06-Jul-98		1027		19,851		5%		1,034,159

		13-Jul-98		1039		19,851		5%		1,054,010

		20-Jul-98		1103		19,851		6%		1,073,861

		27-Jul-98		1100		19,851		6%		1,093,713

		03-Aug-98		1051		27,446		4%		1,121,158

		10-Aug-98		1022		27,446		4%		1,148,604

		17-Aug-98		1481		27,446		5%		1,176,049

		24-Aug-98		1507		27,446		5%		1,203,495

		31-Aug-98		1634		27,446		6%		1,230,940

		07-Sep-98				31,771				1,262,711

		14-Sep-98				31,771				1,294,482

		21-Sep-98				31,771				1,326,253

		28-Sep-98				31,771				1,358,024

		08-Oct-98				33,534				1,391,558

		15-Oct-98				29,457				1,421,015

		22-Oct-98				42,460				1,463,475

		29-Oct-98				34,957				1,498,432

		05-Nov-98				34,282				1,532,714

		12-Nov-98

		19-Nov-98

		26-Nov-98






