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±?²_¾a¼#ÀAÀAÉ_±?²_¾a¼�´³�Ày±?¿X²A¶�´��

HTML
ÆF¿F¼#ÀyÑ=·xÂq¶�¹AÀ*Íe±?²_³ ´�Ç�¼�´½³�Ày±?¿X²A¶�´�Æ

Mathematica
±?²_ÉAÀC¶#¼�´�»LÀyµC¸#¿ ·q¼?¶�´�Æ

MathML, TeX. webMathematica
¿ ÀyÑ=·�»N²�±?²_ÉAÀC¶�´	¸A»LÀAÉ_¼#À�Â�¿F¼#ÀAÍdÀ

web-client
¶#·gÎ#¼#ÀAÈLÀ_ÄÍe´�´�Ç�±�·q¾�É_±?²e¸L¾aºN±�´�µ#²A¶#À

HTML
³�Ày±?¿F´�Æ

Java
²_Á�ÈL·x¶�´�Æ

JavaScript, Plug-ins
Æ!´

ActiveXµAÀy¼?¶�±�ÀAÈ�´�Ê���±�Àx»?¸Lµ#¶�º!¶
·�ÂdºN¹C¿ ·xÂq¶�´?¿*´�Â�±?²_¾aÈ�´�Ç�¼�´�ÂdºN±�¹AºN±�¼�´�¶#·gÎ#¼#ÀAÈLÀAÍe´�´
µ#²A¶#À�ÂdºN±�¹AÈL·x¶�´´
Java Server Pages

Ê���Àx»N»?ºN±�Ñ�²A¶�Âd·�ÀeÌ�·�´�Âd±�·g»#Âq¶�¹C²=¾d²
µAÀy¼?¶�±�ÀAÈ�¼?²_»
Mathematica

Âd·xÂd´#Ä´?¶#·�¼?²�ÂdºN±�¹AºN±?²�Æ!ÀAÉC·g»?´�¼�ÃA¹C²_¼#·x¶#À�´?¿�¹�Á�¸AÈLÀy¹A·AÆ?²_¹A¶#À_¿X²A¶�´�Ç�·q¼�±�·xÂq¶?²_±�¶�Æ�´�¼�´�Å�´?²_È�´�¾d²_Å�´�Ã?Æµ#²_µ#¶#À�´�»?±�¸LÍe´�Âd±�·g»#Âq¶�¹C²�¾d²�Á#Àx»N»?±�ºNÑ
µ#²�´�¸LÁ�±?²_¹AÈL·q¼�´�·AÊ
webMathematica

ÀCÂd´�Íe¸L±�ÃA¹C²�¼?²_ÉAÀy±�ÀC¶�Âd±�·g»#Âq¶�¹C²�ÆxÁ#ÀA¾a¹AÀAÈ�ÃA¹C²yÌ
´
Mathematica

µAÀ_¿X²_¼�»?´»N²iÉAº?»N²A¶�¹C¿FºNµL¹C²_¼�´�¹
HTML

Âq¶�±?²_¼�´�Å�´�Á#ÀCÂd±�·g»#Âq¶�¹AÀ_¿*µAÀy¼�Âq¶�±�¸LµLÅ�´�´�Æy¼?²_±�·qÇ�·q¼�´
¿X²A¶�ÈL·x¶�´�Ê
�����������! �"�� �������	"$#%���%&�'��)(�*�+!,�-�.	/0/!1�/323/54	"�6��������	"$#%���%&�'��8739�-�(�:3/3/ ��;
<�²_µL´�¹C²�Âq¶�±?²_¼�´�Å�´UÂq²�¼?²_±�·qÇ�·q¼�´

Mathematica Server Pages (MSP)
Ê��iÀAÍy²A¶#À�·�¼?²_Á�±?²_¹A·dÄ¼?²*¾d²eÃA¹Aµ#²�¾d²*¶?²_µ#²_¹C²�Âq¶�±?²_¼�´�Å?²�ÆP¼?²_±�·qÇ�·q¼?²

MSP script
´�È�´

MSP
ÆP¹CÂd´�Ç�µL´

MathematicaùAú �



µAÀ_¿X²_¼�»?´	Âd·�ÀAÉ_±?²_ÉAÀC¶�¹C²A¶�ÀC¶�·g»?¼?²
Mathematica

Âd·xÂd´�Ã�´	±�·q¾a¸AÈ?¶?²A¶�º!¶*Âd·�Á#ÀCÂq¶?²_¹AÃ
¹�Âq¶�±?²yÄ
¼�´�Å?²A¶?²�¼?²�¿FÃCÂq¶#ÀC¶#À�¼?²�ÂdºNÀC¶�¹A·x¶#¼�´�Ã�¿X²A¶�ÈL·x¶�Ê Ð Âd¼#Ày¹A¼�´?¶#·=Âq¶�ºNÁ�µL´�ÀC¶

MSP
¶#·gÎ#¼#ÀAÈLÀAÍe´�ÃC¶?²Âq²�ÂdÈL·g»?¼�´?¶#·��

ÿAÊ>=V±?²e¸L¾a·q±�º!¶�´�¾aÁ�±?²yÌ�²
HTTP

¾d²eÃA¹Aµ#²�¼?²U¸L·yÉ ÂdºN±�¹AºN±?²�Ê@?!²eÃA¹Aµ#²A¶?²�ÂdÀeÇ�´�µLº!¿
MSPÂdµL±�´�Á?¶#Ày¹A·x¶#·AÊA�iÀx»?º!¶�¼?²½·g»?´�¼

MSP
ÂdµL±�´�Á?¶1Âdº?»?ºN±�Ñ�²

HTML
³�Ày±?¿X²�Ê�B ¼#·qÃ�Âq²¹AµLÈ�Ó�Ç�·q¼�´

input
·qÈL·x¿ ·q¼?¶�´�Æ#Âdº?»?ºN±�Ñ�²yÌ
´�²A¶�±�´�É_¸#¶�´DC_´?¿ ·	Ek´FCAÂq¶#Ày×�¼#ÀCÂq¶GEqÊ

ü#Ê@H�·yÉ�ÂdºN±�¹AºN±�º!¶�´�¾a¹AºN± Ö ¹C²
Á�±�·g»?¹C²_±�´?¶#·qÈ�¼?²A¶?² (preprocession)
Á#Àx»?ÍdÀC¶#Ày¹Aµ#²�¼?²�¾d²eÃA¹_Äµ#²A¶?²�´*Ã�´�¾aÁ�±?²yÌ�²�¼?²

MSP
ÂdºN±�¹AºN±?²�Êù Ê>�iÀAÍy²A¶#À
³�Ày±?¿X²A¶?²
·�Á�±�·g»N²_»L·q¼?²�Æ

MSP
ÂdºN±�¹AºN±�º!¶�Âd·�Âd¹AºN±�¾a¹C²�Â

Mathematica
Âd·xÂd´�Ã?ÆµAÀAÃC¶#À�¾d²_±�·aÑi»N²

MSP
ÂdµL±�´�Á?¶?²�ÊABkÂd´�Ç�µL´½»?¹AÀy×�µL´IC_´?¿ ·	E�´JCAÂq¶#Ày×�¼#ÀCÂq¶GE
ÀC¶½¾d²eÃA¹Aµ#²yÄ¶?²�Âd·�´�¾aÁ�±?²yÌ�²A¶	¼?²�¶?²_¾a´�Âd·xÂd´�Ã?Ê�ËV¶#Ày×�¼#ÀCÂq¶?¶?²�¼?²�²A¶�±�´�É_¸#¶?²KC_´?¿ ·	EiÂd·�Á�±�·q¹A±�º?Ì�²�¹

Mathematica
Á�±�À_¿ ·q¼�È�´�¹C²�Ê

�?Ê
Mathematica

Âd·xÂd´�ÃC¶?²UÀAÉ_±?²_ÉAÀC¶�¹C²�¹CÂd´�Ç�µL´�¿X²A¶�ÈL·x¶�¶?²_ÍdÀy¹A·AÆ�ÂdºN¾g»N²_¹C²U´1¹A±�º?Ì�²½±�·dÄ¾a¸AÈ?¶?²A¶?²�Ê
Mathematica

¾d²A¿ ·q¼�Ã	¹CÂd·qµL´ ¿X²A¶�ÈL·x¶½Â�±�·q¾a¸AÈ?¶?²A¶?²�ÀC¶.´�¾aÁ�ºNÈ�¼#·q¼�´�·x¶#À�¿F¸!Ê
L	²A¶�ÈL·x¶�´?¶#·�Âd·i´�¾aÁ�ºNÈ�¼�ÃA¹C²A¶�Á#À�±�·g»N²�Æ#¹
µAÀy×?¶#À�Âq²�±?²_¾aÁ#ÀAÈLÀyÑ=·q¼�´
¹
µAÀx»N²�Ê

�#Ê
MSP

ÂdºN±�¹AºN±�º!¶�Á�±�´�·x¿X²
±�·q¾a¸AÈ?¶?²A¶?²�´�»LÀAÉC²_¹AÃ=¹CÂd´�Ç�µL´�¼#·qÀAÉyÎCÀx»?´?¿F´�·qÈL·x¿ ·q¼?¶�´�Æ_µAÀy´?¶#À¶�±�ÃAÉ_¹C²�»N²�¹AºN±�¼#·�¼?²�¸L·yÉ�ÂdºN±�¹AºN±?²�Ê?Ë�ÈL·g»�¶#Ày¹C²=´�¾aÇ�´?Âq¶�¹C²
¹CÂd´�Ç�µL´�¹A±�·x¿ ·q¼�¼�´�Á�±�´?Âd¹AÀ_ÄÃA¹C²_¼�´�Ã�´�ÀCÂd¹AÀAÉAÀyÑi»N²_¹C²
Mathematica

Âd·xÂd´�ÃC¶?²�Êú Ê@H�·yÉ�ÂdºN±�¹AºN±�º!¶&ÀCÂdº?Ì�·xÂq¶�¹AÃA¹C²U¹CÂd´�Ç�µL´�»LÀyÁ�ºNÈ�¼�´?¶#·qÈ�¼�´
(postprocessing)

Âq¶�ºNÁ�µL´&´¹A±�º?Ì�²�ÀC¶�ÍdÀy¹AÀy±?²
¼?²�É_±?²e¸L¾a·q±?²�Ê
MLÊ>=V±?²e¸L¾a·q±�º!¶
Á�±�´�·x¿X²

HTML
ÀC¶�ÍdÀy¹AÀy±?²�ÊN<kÀy×�¿ ÀyÑ=·�»N²�ÉAº?»L·�´�¹=¼�ÃAµ#²_µLºN¹�»?±�¸LÍ�³�Ày±?¿X²A¶µ#²A¶#À

MathML, Tex
´�È�´

Mathematica notebook
Ê

�X»?¼?²
MSP

¿ ÀyÑ=·�»N²iÂdºNÇ�·x¶?²_¹C²=Âq¶?²A¶�´�Ç�¼#À�Âdº?»?ºN±�Ñ�²_¼�´�·AÆy»?´�¼?²A¿F´�Ç�¼#ÀiÍd·q¼#·q±�´�±?²_¼�´
¿X²A¶#·dÄ¿X²A¶�´�Ç�·xÂdµL´�±�·q¾a¸AÈ?¶?²A¶�´�´%Oe´�È�´
Íe±?²_³ ´�Ç�¼�´�ÀAÉC·qµ#¶�´�Æ_´
´�¼?¶#·q±?²_µ#¶�´�¹A¼�´�»L·q×?Âq¶�¹A´�Ã
ÀC¶�µL±?²_×�¼�´�ÃÁ#ÀC¶�±�·yÉ_´?¶#·qÈ�Ê
ËV¶�±?²_¼�´�Å�´?¶#·�¾d²�¶�±�´?¿ ·q±�¼?²
Íe±?²_³ ´�µ#²
Á#ÀA¾a¹AÀAÈ�ÃA¹C²A¶�ÂdºN¾g»N²_¹C²_¼#·x¶#Ài¼?²
»?´�¼?²A¿F´�Ç�¼#À�´�¾aÀAÉ_±?²yÄÑ=·q¼�´�·AÆ#µAÀA·x¶#À�Âd·
Á#ÀAÈ�¸LÇ?²_¹C²�Â=Á#À_¿ ÀeÌ�¶?²�¼?²

Java
²_Á�ÈL·x¶*Â=´?¿ ·

LiveGraphics3D [3]. LiveG-
raphics3D

·k¼#·qµAÀ_¿ ·q±?Âd´?²_ÈL·q¼
Java

²_Á�ÈL·x¶�ÆeµAÀy×?¶#À�´�¾aÀAÉ_±?²_¾aÃA¹C²k´�Á#ÀA¾a¹AÀAÈ�ÃA¹C²�¹AºN±�¶#·q¼#·�¼?²i¶�±�´#Ä¿ ·q±�¼?²�Íe±?²_³ ´�µ#²�Íd·q¼#·q±�´�±?²_¼?²�Ç�±�·q¾
Mathematica

¹
HTML

Âq¶�±?²_¼�´�Å�´�Ê�P�Á�ÈL·x¶�º!¶�·i¹AÍe±?²_»L·q¼¹AºN¹
webMathematica

´�Âd·�´�¾a¹A´�µL¹C²=»?´�±�·qµ#¶#¼#À
¹�µAÀx»N²i¼?²�Âq¶�±?²_¼�´�Å?²A¶?²�Ê�BkÂd·qµL´
Á#ÀC¶�±�·yÉ_´?¶#·qÈÂ�¸L·yÉ�É_±?²e¸L¾a·q±�Æ Á#Àx»N»?ºN±�Ñ�²yÌ
Java 1.1

Ô¢¼?²_Á�±�´?¿ ·q±
Communicator 4.0

´�È�´
Internet Ex-

plorer 4.0
´�È�´�Á#À���¼#Ày¹C²�¹A·q±?Âd´�ÃLÕaÆ�¿ ÀyÑ=·�»N²�¹A´#»?´�´*´�¼?¶#·q±?²_µ#¶�´�¹A¼#À
»N²�¾d²_¹AºN±�¶?²�Íe±?²_³ ´�µ#²A¶?²ÉC·q¾�¼�´�µ#²_µLºN¹�»LÀyÁ�ºNÈ�¼�´?¶#·qÈL·q¼�ÂdÀA³X¶�¸L·q±�Ê

Q H
Scientific Visualization RTSVU BXWZY DFJLBFM��XB D <N­G[�\=J�]�B J!^ � DVH Scientific Visu-

alization
·�µAÀAÈL·qµLÅ�´�Ã ÀC¶�´�¼?¶#·q±?²_µ#¶�´�¹A¼�´4¸L·yÉ4Âq¶�±?²_¼�´�Å�´1¾d².»?´�¼?²A¿F´�Ç�¼#À Íd·q¼#·q±�´�±?²_¼#·�¼?²ü$�í¿ ·q±�¼?²
´ ù �í¿ ·q±�¼?²
Íe±?²_³ ´�µ#²�¼?²�³X¸L¼�µLÅ�´�´�ÆL¹A´�¾a¸L²_È�´�¾d²_Å�´�Ã
¼?²i»N²_¼�¼�´�´�¼?²�ÂdÁ#·qÅ�´?²_È�¼�´�Íe±?²yÄ³ ´�Ç�¼�´*ÀAÉC·qµ#¶�´�Ê?ËV²_×?¶�º!¶�³X¸L¼�µLÅ�´�Ày¼�´�±?²�¼?²�²_»?±�·xÂ��

���3��_�`a131�'�b�c�"Gde#%������df6	��cgdh63i	1�j�'�& k%&�c$l	�� �&�m����%&�b�n!1´*Á#Ày¼?²AÂq¶#ÀAÃ_Ì�·x¿�Á�±�·g»LÀCÂq¶?²_¹AÃ�ÂdÈL·g»?¼�´?¶#·=³X¸L¼�µLÅ�´�Ày¼?²_È�¼�´�¹AºN¾d¿ ÀyÑ
¼#ÀCÂq¶�´��
• 2D Function Plots

�3��¹A¸#¿ ·q±�¼�´*Íe±?²_³ ´�µL´�¼?²�³X¸L¼�µLÅ�´�´*¼?²�·g»?¼?²�Á�±�À_¿ ·q¼�È�´�¹C²�Ê
− Function Plot

�L»?¹A¸#¿ ·q±�¼?²�Íe±?²_³ ´�µ#²�¼?²�³X¸L¼�µLÅ�´�Ã�¼?²�·g»?¼?²�Á�±�À_¿ ·q¼�È�´�¹C²�Ê
− Parametric Plot

�L»?¹A¸#¿ ·q±�¼?²�Íe±?²_³ ´�µ#²�¼?²�Á?²_±?²A¿ ·x¶�±�´�Ç�¼�´�µL±�´�¹A´�Æ�µLº?»L·x¶#À
x
´

yµAÀAÀy±#»?´�¼?²A¶�´?¶#·�Âq²�³X¸L¼�µLÅ�´�´*¼?²�·g»?´�¼�Á?²_±?²A¿ ·x¶�ºN±�Ê
− Multiple Parametric Plot

�e»?¹A¸#¿ ·q±�¼?²=Íe±?²_³ ´�µ#²=¼?²=Á?²_±?²A¿ ·x¶�±�´�Ç�¼�´�µL±�´�¹A´�Âk¹AºN¾gÄ¿ ÀyÑ
¼#ÀCÂq¶�¾d²�´�¾aÀAÉ_±?²_¾aÃA¹C²_¼#·�¼?²�¼�ÃAµAÀAÈ�µAÀ�µL±�´�¹A´�¹AºN±CÎ#¸�·g»?¼?²�Íe±?²_³ ´�µ#²�Ê ùAú �



− Filled Plot
�N»?¹A¸#¿ ·q±�¼?²�Íe±?²_³ ´�µ#²�¼?²�³X¸L¼�µLÅ�´�Ã*¼?²�·g»?¼?²�Á�±�À_¿ ·q¼�È�´�¹C²�Â�ÀAÅ�¹A·x¶�Ã_Ä

¹C²_¼#·i¼?²�Á#ÀAÈL·x¶?²A¶?²�¿ ·aÑi»?¸�³X¸L¼�µLÅ�´�ÃC¶?²�´*µAÀAÀy±#»?´�¼?²A¶#¼�´?¶#·�ÀCÂd´�Ê
− Multiple Filled Plot

´�¾aÀAÉ_±?²_¾aÃA¹C²�¹AºN±CÎ#¸�·g»?¼?²*Íe±?²_³ ´�µ#²�¼�ÃAµAÀAÈ�µAÀ*³X¸L¼�µLÅ�´�´.¼?²·g»?¼?²�Á�±�À_¿ ·q¼�È�´�¹C²�Â=ÀAÅ�¹A·x¶�ÃA¹C²_¼#·=¿ ·aÑi»?¸�³X¸L¼�µLÅ�´�´?¶#·i´�ÀCÂq¶?²
x
Ê

− Logarithmic Plot
�#ÈLÀAÍy²_±�´?¶?¿F´�Ç�¼�´�Íe±?²_³ ´�µL´�Æ�´�¾aÀAÉ_±?²_¾aÃA¹C²yÌ
´�³X¸L¼�µLÅ�´�Ã
¼?²�·g»?¼?²Á�±�À_¿ ·q¼�È�´�¹C²�Ê	o�ÀAÍy²_±�´?¶?¿F´�Ç�¼#ÀC¶#À
Âdµ#²_È�´�±?²_¼#·�¿ ÀyÑ=·
»N²�ÉAº?»L·�´�¾aÉ_±?²_¼#À�´�¾d¿ ·aÑi»?¸%�

Log Plot � Âq¶#Ày×�¼#ÀCÂq¶�´?¶#·kÁ#À x
Âq²�¹�È�´�¼#·q×�¼?²�Âdµ#²_È?²�ÆL²�Á#À

y � ¹�ÈLÀAÍy²_±�´?¶?¿F´�Ç�¼?²��
Log-Linear Plot � Âq¶#Ày×�¼#ÀCÂq¶�´?¶#·�Á#À

x
Âq².¹.ÈLÀAÍy²_±�´?¶?¿F´�Ç�¼?²UÂdµ#²_È?²�Æ�².Á#À

y
¹È�´�¼#·q×�¼?²��

Log-Log Plot � Âq¶#Ày×�¼#ÀCÂq¶�´?¶#·�Á#À x
´

y
Âq²�¹�ÈLÀAÍy²_±�´?¶?¿F´�Ç�¼?²�Âdµ#²_È?²�Ê

• 3D Function Plots:
<k±�´?¿ ·q±�¼�´*Íe±?²_³ ´�µL´*¼?²�³X¸L¼�µLÅ�´�´�¼?²�»?¹A·iÁ�±�À_¿ ·q¼�È�´�¹A´�Ê

− 3D Function Plot:
¶�±�´?¿ ·q±�¼?²�Íe±?²_³ ´�µ#²�¼?²�³X¸L¼�µLÅ�´�Ã
¼?²�»?¹A·iÁ�±�À_¿ ·q¼�È�´�¹A´�Ê

− 3D Parametric Plot:
¶�±�´?¿ ·q±�¼?²�Íe±?²_³ ´�µ#²=¼?²�Á?²_±?²A¿ ·x¶�±�´�Ç�¼�´�Á#Ày¹AºN±CÎ#¼#ÀCÂq¶�´�Ê��iÀ_ÄÀy±#»?´�¼?²A¶�´?¶#·

x
Æ
y
´

z
Âq²�³X¸L¼�µLÅ�´�´*¼?²�»?¹C²�Á?²_±?²A¿ ·x¶�ºN±?²�Ê

− 3D Multiple Parametric Plot:
¶�±�´?¿ ·q±�¼?²�Íe±?²_³ ´�µ#²�¼?²�Á?²_±?²A¿ ·x¶�±�´�Ç�¼�´�Á#Ày¹AºN±CÎLÄ¼#ÀCÂq¶�´	Â
¹AºN¾d¿ ÀyÑ
¼#ÀCÂq¶�¾d²
´�¾aÀAÉ_±?²_¾aÃA¹C²_¼#·=¼?²
¼�ÃAµAÀAÈ�µAÀ
Á#Ày¹AºN±CÎ#¼#ÀCÂq¶�´�¹�·g»?¼?²
Íe±?²yÄ³ ´�µ#²�Ê

− 3D Vector Field:
¶�±�´?¿ ·q±�¼?²�Íe±?²_³ ´�µ#²�¼?²�¹A·qµ#¶#Ày±�¼�´�Á#ÀAÈL·x¶?²�Ê

− 3D Gradient Field:
¶�±�´?¿ ·q±�¼?²�Íe±?²_³ ´�µ#²�¼?²�¹A·qµ#¶#Ày±�¼�´�Á#ÀAÈL·x¶?²�ÀC¶�Íe±?²_»?´�·q¼?¶�´�Ê

− Shadow 3D Function:
Íe±?²_³ ´�µ#²U¼?²U¶�±�´?¿ ·q±�¼?²�Á?²_±?²A¿ ·x¶�±�´�Ç�¼?²�Á#Ày¹AºN±CÎ#¼#ÀCÂq¶ ÂÁ�±�ÀA·qµLÅ�´�´*¹AºN±CÎ#¸�µAÀAÀy±#»?´�¼?²A¶#¼�´?¶#·�±?²_¹A¼�´�¼�´�Ê

• Contour and Density Plots:
��¹A¸#¿ ·q±�¼�´�Íe±?²_³ ´�µL´�¼?²�³X¸L¼�µLÅ�´�´�¼?²�»?¹A·iÁ�±�À_¿ ·q¼�È�´�¹A´�ÆÁ�±�·g»#Âq¶?²_¹A·q¼�´�Ç�±�·q¾�È�´�¼�´�´�¼?²�¼�´�¹AÀ?Ê

− Contour Plot:
È�´�¼�´�´*¼?²�¼�´�¹AÀ�¼?²�³X¸L¼�µLÅ�´�Ã�¼?²�»?¹A·
Á�±�À_¿ ·q¼�È�´�¹A´�Ê

− Density Plot:
Íe±?²_³ ´�µ#²�¼?²�Á�È�º!¶#¼#ÀCÂq¶�´�¾d²�³X¸L¼�µLÅ�´�Ã
¼?²�»?¹A·iÁ�±�À_¿ ·q¼�È�´�¹A´�Ê

− Level Curves:
Íe±?²_³ ´�µL´�¼?²�±�· Ö ·q¼�´�Ã=¼?²�¸L±?²_¹A¼#·q¼�´�Ã?Æq¹�µAÀy´?¶#À�¸LÇ?²AÂq¶�¹C²A¶�»?¹A·VÁ�±�À_Ä¿ ·q¼�È�´�¹A´�Ê�¯ ±?²_³ ´�µ#²A¶?²�¿ ÀyÑ=·�»N²�ÉAº?»L·iÍd·q¼#·q±�´�±?²_¼?²�Ç�±�·q¾�»?¹C²�±?²_¾aÈ�´�Ç�¼�´*¿ ·x¶#Àx»N²��ÿAÊ

Solve
¿ ·x¶#Àx»?º!¶ ¼?²A¿F´�±?²U±�· Ö ·q¼�´�Ã.¼?²U¸L±?²_¹A¼#·q¼�´�·x¶#À�¹AºN¹.¹CÂdÃAµ#²U¶#ÀeÇ�µ#²	ÀC¶ÀAÉyÎ#¹C²A¶?²�¾d²

x
Ê$p�·q±�¶?²_·�Âd·VÂXÁ#À���ÍdÀAÈ�ÃC¿X²k¶#ÀeÇ�¼#ÀCÂq¶�ÆdÂdºN¾g»N²_¹C²_×�µL´iÍeÈ?²_»?µ#²�µL±�´�¹C²�Êü#Ê

Contour Plot
¿ ·x¶#Àx»?º!¶�ÀAÉ_±?²_ÉAÀC¶�¹C²�¸L±?²_¹A¼#·q¼�´�·x¶#À=µ#²A¶#À=³X¸L¼�µLÅ�´�Ã
¹�¶�±�´?¿ ·q±#Ä¼#ÀC¶#À�Á�±�ÀCÂq¶�±?²_¼�Âq¶�¹AÀk´�Íd·q¼#·q±�´�±?²�µL±�´�¹C²A¶?²�Æa±�·aÑ=·q×�µL´
Á�±�·q¾X±?²_¹A¼�´�¼?²�Æq¹�µAÀAÃC¶#À

z = 0
Êq<kÀA¾a´.¿ ·x¶#Àx»U·
Á#À���ÉAºN±�¾�ÀC¶

Solve
¿ ·x¶#Àx»N²�´U¸LÁ�±?²_¹AÈ�ÃA¹C²�Á#À���ÍdÀAÈ�ÃC¿ À¿F¼#ÀyÑ=·xÂq¶�¹AÀ�ÀC¶*ÂdÈ�¸LÇ?²_´�Æ�¼#À
Íe±?²_³ ´�µL´?¶#·AÆ#µAÀy´?¶#À�ÂdºN¾g»N²_¹C²�Æ�Âq²�Á#À���Íe±�¸LÉ_´�Æ#ÀCÂdÀ_ÄÉC·q¼#À�¹
¶#ÀeÇ�µL´?¶#·�¼?²�Âq²A¿ ÀyÁ�±�·xÂd´�Ç?²_¼#·AÊ

• 2D Data Plots:
��¹A¸#¿ ·q±�¼?²�¹A´�¾a¸L²_È�´�¾d²_Å�´�Ã�¼?²�»N²_¼�¼�´�Ê

− Data Plot
¹A´�¾a¸L²_È�´�¾a´�±?²
ÂdÁ�´?ÂdºNµ
ÀC¶�¶#ÀeÇ�µL´�ÆA¾d²_»N²_»L·q¼�´
Ç�±�·q¾�·g»?¼?²�´�È�´�»?¹A·�µAÀAÀy±#Ä»?´�¼?²A¶�´�Ê

− Data Error Plot
¹A´�¾a¸L²_È�´�¾a´�±?²V»?¹A¸#¿ ·q±�¼�´
»N²_¼�¼�´�Ç�±�·q¾F»LÀy¹A·q±�´?¶#·qÈ�¼�´i´�¼?¶#·q±�¹C²_È�´�Ê

− Data Labeled Plot
¹A´�¾a¸L²_È�´�¾a´�±?²�»?¹A¸#¿ ·q±�¼�´�»N²_¼�¼�´*´*¼?²_»?Á�´?Âd¹C²�¶#ÀeÇ�µL´?¶#·AÊ

− Data Logarithmic Plot
¹A´�¾a¸L²_È�´�¾a´�±?²�»?¹A¸#¿ ·q±�¼�´�»N²_¼�¼�´	¹�ÈLÀAÍy²_±�´?¶?¿F´�Ç�¼?²�Âdµ#²yÄÈ?²�ÊVÒ�¾aÉAÀy±�º!¶4¼?²½Âdµ#²_È�´�±?²_¼#·x¶#À.Âd·	´�¾a¹AºN± Ö ¹C²Uµ#²_µ#¶#ÀU¹ Âq¶�±?²_¼�´�Å?²A¶?²

Function
Logarithmic Plot.

• 3D Data Plots:
��¹A¸#¿ ·q±�¼?²�¹A´�¾a¸L²_È�´�¾d²_Å�´�Ã�¼?²
¶�±�´?¿ ·q±�¼�´�»N²_¼�¼�´�Ç�±�·q¾�È�´�¼�´�´
¼?²=¼�´�¹AÀ?Ê

− Density 3D Data Plot
¹A´�¾a¸L²_È�´�¾a´�±?²�»N²_¼�¼�´�Ç�±�·q¾=Íe±?²_³ ´�µ#²�¼?²�Á�È�º!¶#¼#ÀCÂq¶�´�Ê

− Contour 3D Data Plot
¹A´�¾a¸L²_È�´�¾a´�±?²
»N²_¼�¼�´*Ç�±�·q¾�È�´�¼�´�´�¼?²�¼�´�¹AÀ?Ê

• Special Plots:
Ë�Á#·qÅ�´?²_È�¼�´*Íe±?²_³ ´�µL´�Ê

− Vector Field:
»?¹A¸#¿ ·q±�¼�´*Íe±?²_³ ´�µL´*¼?²�¹A·qµ#¶#Ày±�¼�´�Á#ÀAÈL·x¶?²�ÊùAúAú



− Bar Charts
´�¾aÀAÉ_±?²_¾aÃA¹C²�Âq¶#Ày×�¼#ÀCÂq¶�´?¶#·�¼?²�»N²_¼�¼�´*ÀC¶*´�¾d¿ ·q±�¹C²_¼�´�Ã�µ#²A¶#À�Î#´?Âq¶#ÀAÍxÄ

±?²A¿X²�Ê���±�´?¶#·aÑ�²_¹C²�ÍdÀAÈ�ÃC¿�É_±�Ày×�ÂdÁ#·qÅ�´�³ ´�Ç�¼�´�ÀyÁ�Å�´�´�Æy¸LÁ�±?²_¹AÈ�ÃA¹C²yÌ
´�Ày±�´�·q¼?¶?²_Å�´#ÄÃC¶?²�ÆL¼?²_»?Á�´?Âd¹C²_¼#·x¶#À?ÆCÍe±?²_»?¸L´�±?²_¼#·x¶#À�´*±?²_¾aÁ#ÀAÈLÀyÑ=·q¼�´�·x¶#Ài¼?²�µAÀAÈLÀy¼�µL´?¶#·AÊ3��ÀA¾a¹AÀ_ÄÈ�ÃA¹C²�»N²�ÉAº?»N²A¶�´�¾aÀAÉ_±?²_¾a·q¼�´
Á#Ày¹A·qÇ�·�ÀC¶�·g»?¼?²�Íe±�¸LÁ?²�»N²_¼�¼�´�¹AºN±CÎ#¸
·g»?¼?²�Íe±?²_³ ´�µ#²�Ê
− Pie Chart

´�¾aÀAÉ_±?²_¾aÃA¹C²
Á�±�ÀAÅ#·q¼?¶#¼#ÀC¶#À�Âdº?»?ºN±�Ñ�²_¼�´�·
¼?²�»N²_¼�¼�´.ÂdÁ�±�ÃC¿ À*ÀAÉyÌ�ÀC¶#À´?¿ µAÀAÈ�´�Ç�·xÂq¶�¹AÀ�µ#²A¶#À�Âd·qµ#¶#Ày±�ÀC¶�µL±�ºNÍLÊ	��±�´?¶#·aÑ�²_¹C²�ÀyÁ�Å�´�´�¾d²�ÀC¶?¿ ·xÂq¶�¹C²_¼#·AÆCÀAÅ#Ä¹A·x¶�ÃA¹C²_¼#·AÆC¼?²_»?Á�´?Âd¹C²_¼#·=´*Íe±?²_»?¸L´�±?²_¼#·
¼?²�ÀC¶#»L·qÈ�¼�´?¶#·=Âd·qµ#¶#Ày±�´�Ê
− Zonotope Show

¹A´�¾a¸L²_È�´�¾a´�±?²�´�¾aÁ�ºNµL¼?²_È�´*¶#·qÈ?²�Æ#Á�±�·g»#Âq¶?²_¹AÈ�ÃA¹C²yÌ
´
ÀAÉC·g»?´�¼#·q¼�´�·¼?²�È�´�¼#·q×�¼�´�Âd·qÍy¿ ·q¼?¶�´�Ê
r � S U W �qU SFM½BFM8^ � SFM#B DXY D � @NH4ËV²_×?¶�º!¶*·�Á�±�·g»?¼?²_¾a¼?²eÇ�·q¼�»N²
Íd·q¼#·q±�´�±?²
Íe±?²_³ ´�µL´�¼?²ÀCÂd¼#Ày¹C²A¶?²�¼?²�»N²_¼�¼�´�Æ ¹AºN¹A·g»L·q¼�´.ÀC¶.Á#ÀC¶�±�·yÉ_´?¶#·qÈ�Ã?Ê�BkÂdÃAµ#²	Âq¶�±?²_¼�´�Å?²*Íd·q¼#·q±�´�±?²	ÀyÁ�±�·g»L·qÈL·q¼¹A´#»	Íe±?²_³ ´�µ#²�´	·�ÀA³�Ày±?¿ ·q¼?²�¹�¶�±�´�Ç?²AÂq¶�´�Ê	B�¼?²eÇ?²_ÈLÀC¶#À�¼?²
Âq¶�±?²_¼�´�Å?²A¶?²�Âd·�¹AºN¹A·aÑi»N²A¶�¾d²yÄ»?ºNÈ�Ñ
´?¶#·qÈ�¼�´?¶#·iÁ?²_±?²A¿ ·x¶�±�´�¾d²�´�¾aÇ�·q±�¶?²_¹C²_¼#·=¼?²�Íe±?²_³ ´�µ#²A¶?²�Ê Ð É_´�µL¼#Ày¹A·q¼#À�¶#·
Âq²�³X¸L¼�µLÅ�´�Ã¼?²i·g»?¼?²i´�È�´�»?¹A·�Á�±�À_¿ ·q¼�È�´�¹A´�´�È�´�ÂdÁ�´?ÂdºNµ�ÀC¶�µAÀAÀy±#»?´�¼?²A¶�´�¼?²�¶#ÀeÇ�µL´*Ô¢¼?²_Á�±�´?¿ ·q±�ÆAÁ#ÀAÈ�¸LÇ�·dÄ¼�´�Á�±�·g»?´�¶#Ày¹C²
±�·q¾a¸AÈ?¶?²A¶�´
ÀC¶�´�¾d¿ ·q±�¹C²_¼�´�ÃLÕaÊ	?!²�Á�±?²_¹A´�È�¼#ÀC¶#À�´?¿ ¹AºN¹A·aÑi»N²_¼#·=Âdº?Ì�·xÂq¶�¹A¸L¹C²¹A±�ºN¾aµ#²�µLº!¿

Help
�íÂq¶�±?²_¼�´�Å?²�Æ�Âdº?»?ºN±�Ñ�²yÌ�²�ÀCÂd¼#Ày¹A¼�´*Âd´�¼?¶?²_µ#¶�´�Ç�¼�´�Á�±?²_¹A´�È?²�Ê	��±�·g»?´?¿FÂq¶�¹AÀ¼?².ÂdºN¾g»N²_»L·q¼�´�Ã�´�¼?¶#·q±�³�·q×?Â*·AÆ�Ç�·�Á#ÀA¾a¹AÀAÈ�ÃA¹C²�¹AºN¹A·aÑi»N²_¼#·�¼?²U¼#·qÀAÍe±?²_¼�´�Ç�·q¼#ÀUµAÀAÈ�´�Ç�·xÂq¶�¹AÀ»N²_¼�¼�´�Ê

Bk¶#Ày±?²A¶?²
Ç?²AÂq¶�ÀC¶�¹CÂdÃAµ#²�Âq¶�±?²_¼�´�Å?²�Âdº?»?ºN±�Ñ�²*Íd·q¼#·q±�´�±?²_¼#ÀC¶#À�Íe±?²_³ ´�Ç�¼#À*´�¾aÀAÉ_±?²_Ñ=·q¼�´�·´�É_¸#¶#Ày¼�´�Æ_»N²_¹C²yÌ
´�¹AºN¾d¿ ÀyÑ
¼#ÀCÂq¶�¾d²�¾d²_Á?²_¾a¹C²_¼#·�¼?²�Íe±?²_³ ´�µ#²A¶?²
¹AºN¹�³�²_×�È�¹AºN±CÎ#¸�µAÀ_¿FÁ�Ó=¶�º?Ä±?²�¼?²�Á#ÀC¶�±�·yÉ_´?¶#·qÈ�Ã?Ê
Scientific Visualization

Á�±�·g»LÀCÂq¶?²_¹AÃ�¹AºN¾d¿ ÀyÑ
¼#ÀCÂq¶�¾d²�¾d²_Á�´?Â�¹�ÿeü�ÀC¶¼?²_×���Ç�·xÂq¶#À
´�¾aÁ#ÀAÈ�¾a¹C²_¼�´?¶#·iÍe±?²_³ ´�Ç�¼�´�³�Ày±?¿X²A¶�´	Âdº!Â�ÂdºNÀC¶�¹A·x¶#¼#À�ÿ ù ³�²_×�ÈLÀy¹A´�±?²_¾ Ö ´�±�·q¼�´�Ã	�
GIF

´�²_¼�´?¿F´�±?²_¼
GIF

Â�±?²_¾ Ö ´�±�·q¼�´�· .gif
�
JPEG

Â�±?²_¾ Ö ´�±�·q¼�´�Ã .jpeg
´

.jpg
�
Encapsulated

PostScript
Â�±?²_¾ Ö ´�±�·q¼�´�· .eps

�
Mathematica abbreviated PostScript

Âk±?²_¾ Ö ´�±�·q¼�´�· .mps
�

Adobe Acrobat portable document
³�Ày±?¿X²A¶ � .pdf

�
Microsoft bitmap

³�Ày±?¿X²A¶ � .bmp
�
En-

capsulated PostScript
Â

device independent preview
´�±?²_¾ Ö ´�±�·q¼�´�· .epsi

�
Encapsulated

PostScript
Â

TIFF preview
´�±?²_¾ Ö ´�±�·q¼�´�· .eps

�
Mathematica independent raster graphics³�Ày±?¿X²A¶ � .mgf

�
Portable bitmap

³�Ày±?¿X²A¶�Âi±?²_¾ Ö ´�±�·q¼�´�· .pbm
�
TIFF

Âi±?²_¾ Ö ´�±�·q¼�´�Ã .tif´
.tiff

�
X window system bitmap

Â=±?²_¾ Ö ´�±�·q¼�´�· .xbm
Ê

<k±�·x¶?²A¶?²
Ç?²AÂq¶�ÀC¶�¹CÂdÃAµ#²�Âq¶�±?²_¼�´�Å?²�Âdº?»?ºN±�Ñ�²�¼#·q¾d²_»?ºNÈ�Ñ
´?¶#·qÈ�¼�´	Á?²_±?²A¿ ·x¶�±�´�ÊZ��±�·g»LÀCÂaÄ¶?²_¹AÃUÂd·*´�¾aÉAÀy±�´�¾d¿ ·aÑi»?¸½¼�ÃAµAÀAÈ�µAÀU²_¹A¶#À_¿X²A¶�´�Ç�¼#À	¾d²_»N²_»L·q¼�´�Âq¶#Ày×�¼#ÀCÂq¶�´�ÆFÂdºNÀC¶�¹A·x¶�Âq¶�¹C²yÌ
´¼?²
Âq¶#Ày×�¼#ÀCÂq¶�´?¶#·�¹�Âd´?Âq¶#·x¿X²A¶?²
Mathematica

ÆNµ#²_µ#¶#À�´*¹AºN¾d¿ ÀyÑ
¼#ÀCÂq¶�Á#ÀC¶�±�·yÉ_´?¶#·qÈ�ÃC¶
»N²�¹Aº?Ä¹A·aÑi»N²�ÂdÀAÉAÂq¶�¹A·q¼�´
Âq¶#Ày×�¼#ÀCÂq¶�´�Ê Ð Á�Å�´�´?¶#·=Âq²�µLÈ?²AÂd´�³ ´�Å�´�±?²_¼�´�µ#²A¶#À�ÀAÉyÌ
´ � Î�²_±?²_µ#¶#·q±�¼�´�¾d²¹CÂd´�Ç�µL´�Íe±?²_³ ´�µL´�ÀC¶�»N²_»L·q¼�µLÈ?²AÂ_Æ�´�ÂdÁ#·qÅ�´�³ ´�Ç�¼�´ � Î�²_±?²_µ#¶#·q±�¼�´�¾d²�µAÀy¼�µL±�·x¶#¼�´�Ã�¹A´#»�Íe±?²yÄ³ ´�µ#²�Ê Ð ÉyÌ
´?¶#·�ÀyÁ�Å�´�´�¹AµLÈ�Ó�Ç�¹C²A¶��CÀAÉAÈ?²AÂq¶�¾d²�´�¾aÇ�·q±�¶?²_¹C²_¼#·
(Plot Range)

�#ÀyÁ�Å�´�´�¾d²�´�¾aÉAÀy±´
ÀA³�Ày±?¿FÈL·q¼�´�·�¼?²iµAÀAÀy±#»?´�¼?²A¶#¼�´?¶#·�ÀCÂd´�´�¿F±�·aÑ�²
(Axes, Axes Origin, Axes Labels, Ticks)

�ÀyÁ�Å�´�´�¾d²�ÀA³�Ày±?¿FÈL·q¼�´�·�¼?²�±?²A¿Fµ#²A¶?²
(Frame, Frame Labels);

ÀyÁ�Å�´�´�¾d²�¼?²_»?Á�´?Âd¹C²_¼#·AÆx±?²_¾d¿ ·q±´.Á�±�ÀyÁ#Ày±�Å�´�´.¼?²�Íe±?²_³ ´�µ#²A¶?²
(Plot Label, Image Size, Aspect Ratio)

´U»?±�Ê�Ë�Á#·qÅ�´�³ ´�Ç#Ä¼�´?¶#·�ÀyÁ�Å�´�´�Âq²
Î�²_±?²_µ#¶#·q±�¼�´*¾d²�µAÀy¼�µL±�·x¶#¼�´�Ã�¹A´#»�Íe±?²_³ ´�µ#²�´	¹AµLÈ�Ó�Ç�¹C²A¶*¹AºN¾d¿ ÀyÑ
¼#ÀCÂq¶�´*¾d²ÀA³�Ày±?¿FÈL·q¼�´�·�¼?²*µAÀy¼?¶�¸L±�´?¶#·�Á�±�´UÍe±?²_³ ´�µL´�Æ�´�¾aÀAÉ_±?²_¾aÃA¹C²yÌ
´	È�´�¼�´�´U¼?²�¼�´�¹AÀ?ÆPÀA³�Ày±?¿FÈL·q¼�´�·¼?²�¶#ÀeÇ�µL´?¶#·�Á�±�´*¹A´�¾a¸L²_È�´�¾d²_Å�´�Ã�¼?²�»N²_¼�¼�´*´�»?±�Ê
<k±�´?¿ ·q±�¼�´?¶#·�Íe±?²_³ ´�µL´�¿ ÀAÍy²A¶*»N²�ÉAº?»N²A¶�´�¾aÀAÉ_±?²_¾aÃA¹C²_¼�´�Á#À�»?¹C²�¼?²eÇ�´�¼?² � Âq¶?²A¶�´�Ç�¼#À
´»?´�¼?²A¿F´�Ç�¼#À?Êq��´�¼?²A¿F´�Ç�¼#ÀC¶#À	´�¾aÀAÉ_±?²_Ñ=·q¼�´�·�Á#ÀA¾a¹AÀAÈ�ÃA¹C²*¿F¼#ÀyÑ=·xÂq¶�¹AÀ*´�¼?¶#·q±?²_µ#¶�´�¹A¼�´�»L·q×?Âq¶#Ä¹A´�Ã*ÀC¶�Âq¶�±?²_¼?²�¼?²�Á#ÀC¶�±�·yÉ_´?¶#·qÈ�Ã�µ#²A¶#À�±�ÀC¶?²_Å�´�Ã�¼?²*Íe±?²_³ ´�µ#²A¶?²�Ô Â�Ç�´�ÃC¶#À�Á#À_¿ ÀeÌÏÍe±?²_³ ´#Äµ#²A¶?²�¿ ÀyÑ=·�»N²�ÉAº?»L·�±?²_¾aÍeÈL·g»N²_¼?²�ÀC¶�¹CÂd´�Ç�µL´�Á#ÀCÂdÀyµL´NÕaÆNÁ�±�À_¿FÃA¼?²�¼?²�±?²_¾d¿ ·q±�´?¶#·ts´�´�»?±�ÊrËùAú M



Á#ÀCÂdÀeÇ�¹C²_¼#·�¼?²�¿F´ Ö µ#²A¶?²�¹AºN±CÎ#¸�Íe±?²_³ ´�Ç�¼#ÀC¶#À�´�¾aÀAÉ_±?²_Ñ=·q¼�´�·�¾d²_Á#ÀeÇ�¹C²
¼?²eÇ?²_ÈLÀ�¼?²�²_¼�´?¿X²_Å�´�Ã´�¾aÀAÉ_±?²_¾aÃA¹C²yÌ�²�¹AºN±�¶#·q¼#·i¼?²�Íe±?²_³ ´�µ#²A¶?²�ÀyµAÀAÈLÀ�¼�ÃAµ#²_µL¹C²�ÀCÂ_Æ?²
Â
´�¾aÈ�´�¾d²_¼#·x¶#À�ÀC¶�±?²_×�Ày¼?²�¼?²´�¾aÀAÉ_±?²_Ñ=·q¼�´�·x¶#Ài²_¼�´?¿X²_Å�´�ÃC¶?²iÁ�±�·qµLº!Âd¹C²�Ê Ð Âq¶?²i¼?²
¹AºN±�¶#·q¼#·�ÀAÉ_´�µL¼#Ày¹A·q¼#Ài·�¹�±?²_¹A¼�´�¼?²A¶?²=¼?²»?¹A¸#¿ ·q±�¼#ÀC¶#À
´�¾aÀAÉ_±?²_Ñ=·q¼�´�·�´�Á#·q±�Á#·q¼�»?´�µC¸AÈ�ÃA±�¼?²
¼?²�¹A´�±�¶�¸L²_È�¼?²A¶?²=È�´�¼�´�Ã?ÆCµAÀAÃC¶#À
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SCIENTIFIC VISUALIZATION: A SERVICE FOR INTERACTIVE

GRAPHICS GENERATION

E. D. Popova, M. K. Ivanova

The paper presents the functionality and the underlying methodology of a new
launched web service, called ”Scientific Visualization”, for interactive generation
of functional plots and visualization of datas. The supported graphics functions
are from different areas: two- and three-dimensional plots, contour and density
plots, plots of 2D and 3D data sets, parametric plots and some special plots.
The three-dimensional graphic images allow interactive rotation and resizing. Ev-
ery page is equipped with a number of general and specific options that controls
the image, and possesses an opportunity for saving the generated plot in a speci-
fied graphic file format. Scientific Visualization is a free web service, operating at
http://cose.math.bas.bg/Sci

−
Visualization, intended for general users, for dis-

tance education and active training, as well as for technical professionals.

369


