
¶›Ó·Î·˜ ¶ÂÚÈÂ¯ÔÌ¤ÓˆÓ

¶ÚfiÏÔÁÔ˜...................................................................................................................7

∂∂¡¡√√∆∆∏∏∆∆∞∞  11

µ∞™π∫∂™  °¡ø™∂π™

1.1 ¢ÔÌ‹ ÙˆÓ ™˘ÛÙËÌ¿ÙˆÓ  ∏ÏÂÎÙÚÈÎ‹˜  ∂Ó¤ÚÁÂÈ·˜ .........................................13
1.2 ™‡ÁÎÚÈÛË Ù‡ˆÓ ‰ÈÎÙ‡ˆÓ ‰È·Î›ÓËÛË˜ ∏.∂...................................................19
1.3 ÀÔÛÙ·ıÌÔ› ...................................................................................................23
1.4 ∏ÏÂÎÙÚÈÎ‹  πÛ¯‡˜...........................................................................................24
1.5 ∞ÓËÁÌ¤Ó· (ÌÔÓ·‰È·›·) ªÂÁ¤ıË....................................................................29
1.6 ∂ÚˆÙ‹ÛÂÈ˜ – ∂Ê·ÚÌÔÁ¤˜................................................................................35

∂∂¡¡√√∆∆∏∏∆∆∞∞  22

∏§∂∫∆ƒπ∫∞ Ã∞ƒ∞∫∆∏ƒπ™∆π∫∞ °ƒ∞ªªø¡ ª∂∆∞º√ƒ∞™

2.1 ∞ÁˆÁÔ› ...........................................................................................................37
2.2 øÌÈÎ‹ ∞ÓÙ›ÛÙ·ÛË ..........................................................................................39
2.3 ∂·ÁˆÁ‹ ........................................................................................................43
2.4 ÃˆÚËÙÈÎfiÙËÙ· ................................................................................................51
2.5 ÀfiÁÂÈ· ∫·ÏÒ‰È· ..........................................................................................57
2.6 ∂ÚˆÙ‹ÛÂÈ˜ – ∂Ê·ÚÌÔÁ¤˜................................................................................59

∂∂¡¡√√∆∆∏∏∆∆∞∞  33

¢π∫∆À∞ ∆ƒ√º√¢√∆∏™∏™ ∫∞∆∞¡∞§ø∆ø¡

3.1 ∂ÈÛ·ÁˆÁ‹.......................................................................................................61
3.2 ∞ÎÙÈÓˆÙ¿ ¢›ÎÙ˘·............................................................................................62

9



3.3 µÚÔ¯ÔÂÈ‰‹ ¢›ÎÙ˘· .........................................................................................71
3.4 ∂ÚˆÙ‹ÛÂÈ˜ – ∂Ê·ÚÌÔÁ¤˜ ................................................................................78

∂∂¡¡√√∆∆∏∏∆∆∞∞  44

∞¡∞§À™∏ ∆ø¡ °ƒ∞ªªø¡ ª∂∆∞º√ƒ∞™

4.1 °ÂÓÈÎ¿.............................................................................................................81
4.2 √È ∂ÍÈÛÒÛÂÈ˜ ªÂÙ·ÊÔÚ¿˜ .............................................................................82
4.3 ∫˘Ì¿ÓÛÂÈ˜ ÛÙÈ˜ °Ú·ÌÌ¤˜ ªÂÙ·ÊÔÚ¿˜...........................................................85
4.4 ∂È‰ÈÎ¤˜ ¶ÂÚÈÙÒÛÂÈ˜......................................................................................88
4.5 ÀÔÏÔÁÈÛÌfi˜ cosh(xÁ)  Î·È  sinh(xÁ)...........................................................90
4.6 πÛÔ‰‡Ó·Ì· ∫˘ÎÏÒÌ·Ù· .................................................................................94
4.7 ¶ÚÔÛÂÁÁÈÛÙÈÎ¤˜ ¢È·Ù¿ÍÂÈ˜............................................................................99
4.8 ∫˘ÎÏÈÎ¿ ¢È·ÁÚ¿ÌÌ·Ù·.................................................................................101
4.9 ∂ÚˆÙ‹ÛÂÈ˜ – ∂Ê·ÚÌÔÁ¤˜..............................................................................111

∂∂¡¡√√∆∆∏∏∆∆∞∞ 55

µƒ∞ÃÀ∫À∫§øª∞∆∞

5.1 °ÂÓÈÎ¿...........................................................................................................113
5.2 ™˘ÌÌÂÙÚÈÎfi µÚ·¯˘Î‡ÎÏˆÌ· ™‡Á¯ÚÔÓË˜ °ÂÓÓ‹ÙÚÈ·˜.................................114
5.3 ™˘ÌÌÂÙÚÈÎfi µÚ·¯˘Î‡ÎÏˆÌ· ÛÂ ¢›ÎÙ˘· ªÂÙ·ÊÔÚ¿˜..................................118
5.4 ∞Û‡ÌÌÂÙÚ· µÚ·¯˘Î˘ÎÏÒÌ·Ù· – ™˘ÌÌÂÙÚÈÎ¤˜ ™˘ÓÈÛÙÒÛÂ˜ ........................121
5.5 ∞Û‡ÌÌÂÙÚ· µÚ·¯˘Î˘ÎÏÒÌ·Ù· ÛÂ ¢›ÎÙ˘· ªÂÙ·ÊÔÚ¿˜ ..............................126
5.6 ¶ÚÔÛÙ·Û›·...................................................................................................134
5.7 ∂ÚˆÙ‹ÛÂÈ˜ – ∂Ê·ÚÌÔÁ¤˜..............................................................................136

∂∂¡¡√√∆∆∏∏∆∆∞∞ 66

∆∂Ã¡π∫√√π∫√¡√ªπ∫∞ ™∆√πÃ∂π∞
∏§∂∫∆ƒπ∫ø¡ ¢π∫∆Àø¡

6.1 ∂ÈÛ·ÁˆÁ‹.....................................................................................................139
6.2 ∞ÁˆÁÔ›.........................................................................................................140
6.3 ªÔÓˆÙ‹ÚÂ˜ ..................................................................................................149

10 ™™ÀÀ™™∆∆∏∏ªª∞∞∆∆∞∞ ¢¢ππ∞∞∫∫ππ¡¡∏∏™™∏∏™™ ∏∏§§∂∂∫∫∆∆ƒƒππ∫∫∏∏™™ ∂∂¡¡∂∂ƒƒ°°∂∂ππ∞∞™™



6.4 ¶˘ÏÒÓÂ˜ (¶‡ÚÁÔÈ) ......................................................................................151
6.5 √ÈÎÔÓÔÌÈÎ¿ ™ÙÔÈ¯Â›· ∏ÏÂÎÙÚÈÎÒÓ °Ú·ÌÌÒÓ .............................................153
6.6 ∂ÚˆÙ‹ÛÂÈ˜ – ∂Ê·ÚÌÔÁ¤˜..............................................................................156

µÈ‚ÏÈÔÁÚ·Ê›· .........................................................................................................157

¶¶∂∂ƒƒππ∂∂ÃÃ√√ªª∂∂¡¡∞∞ 11


