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1.�¢¥¤¥¨¥�±¯®«¼§®¢ ¨¥ ±®¢°¥¬¥»µ ¨´®°¬ ¶¨®®-ª®¬¬³¨ª ¶¨®»µ ²¥µ®«®£¨© ¯°¨ ¨§³·¥¨¨ ª³°±  ¢»±-¸¥© ¬ ²¥¬ ²¨ª¨ ±²³¤¥² ¬¨ ²¥µ¨·¥±ª¨µ ¢³§®¢ § ·¨²¥«¼® ¯®¢»¸ ¥² ½´´¥ª²¨¢®±²¼ ¯°®¶¥±±  ®¡³·¥-¨¿. � ±²®¿¹¥¥ ³·¥¡®-¬¥²®¤¨·¥±ª®¥ ¯®±®¡¨¥ ¯°¥¤±² ¢«¿¥² ±®¡®© ®¤¨ ¨§ ¸ £®¢ ¢ ° §¢¨²¨¥ ½²®£®  ¯° -¢«¥¨¿.�  ±²®¿¹¥¬ ¬¥²®¤¨·¥±ª®¬ ¯®±®¡¨¨ ¨§« £ ¾²±¿ ¥ª®²®°»¥ ²¥®°¥²¨·¥±ª¨¥ °¥§³«¼² ²» ¯® ²¥®°¨¨ °¿-¤®¢ ¨ ¨µ ¨±¯®«¼§®¢ ¨¾ ¢ ¯°¨¡«¨¦¥»µ ¢»·¨±«¥¨¿µ,   ² ª¦¥   °¿¤¥ ¯°¨¬¥°®¢ ¯®ª §»¢ ¥²±¿ ¯°¨¬¥-¥¨¥ ¯ ª¥²  MAPLE ¯°¨ ¨§³·¥¨¨ ½²¨µ ° §¤¥«®¢ ª³°± .2.�¥²®¤» ²¥®°¨¨ ¯°¨¡«¨¦¥¨¿ ¢ ·¨±«¥®¬   «¨§¥. � ª¥² Maple�³°± ¢»±¸¥© ¬ ²¥¬ ²¨ª¨ ¤«¿ ±²³¤¥²®¢ ²¥µ¨·¥±ª¨µ ¢³§®¢ ±®¤¥°¦¨² ¯¥°¢¨·»¥ ®±®¢» ·¨±«¥»µ¬¥²®¤®¢ ª ª ±¢®¾ ±®±² ¢³¾ · ±²¼. �«¿ ±¯¥¶¨ «¨±²®¢ ¨¦¥¥°®£® ¯°®´¨«¿ ª° ©¥ ¢ ¦»¬ ¯°¥¤±² ¢«¿-¥²±¿ ®¤®¢°¥¬¥®¥  µ®¦¤¥¨¥ °¥¸¥¨¿ ¢ § ¬ª³²®©   «¨²¨·¥±ª®© ´®°¬¥ ¨ ¯®«³·¥¨¥ ·¨±«¥»µ § -·¥¨© °¥§³«¼² ² . �°¥¤±² ¢«¥¨¥ ´³ª¶¨¨ ¢ ¢¨¤¥ ±²¥¯¥®£® °¿¤  ¯®§¢®«¿¥² ±¢¥±²¨ ¨§³·¥¨¥ ±¢®©±²¢¯°¨¡«¨¦ ¥¬®© ´³ª¶¨¨ ª ¡®«¥¥ ¯°®±²®© § ¤ ·¥ ¨§³·¥¨¿ ½²¨µ ±¢®©±²¢ ³ ±®®²¢¥²±²¢³¾¹¥£®  ¯¯°®ª±¨-¬¨°³¾¹¥£® ¯®«¨®¬¨ «¼®£® ° §«®¦¥¨¿. �²¨¬ ®¡¼¿±¿¥²±¿ ¢ ¦®±²¼ ¢±¥¢®§¬®¦»µ   «¨²¨·¥±ª¨µ ¨·¨±«¥»µ ¯°¨«®¦¥¨© ¯®«¨®¬¨ «¼»µ ¯°¨¡«¨¦¥¨© ¤«¿  ¯¯°®ª±¨¬ ¶¨¨ ¨ ¢»·¨±«¥¨¿ ´³ª¶¨¨. � ¬¥-  ´³ª¶¨©   ¨µ ±²¥¯¥»¥ ° §«®¦¥¨¿ ¨ ¯®«¨®¬¨ «¼»¥ ¯°¨¡«¨¦¥¨¿ ¯®¬®£ ¥² ¨§³·¥¨¾ ¯°¥¤¥«®¢,  «¨§³ ±µ®¤¨¬®±²¨ ¨ ° ±µ®¤¨¬®±²¨ °¿¤®¢ ¨ ¨²¥£° «®¢, ¯°¨¡«¨¦¥®¬³ ¢»·¨±«¥¨¾ ¨²¥£° «®¢ ¨ °¥-¸¥¨¾ ¤¨´´¥°¥¶¨ «¼»µ ³° ¢¥¨©. �²¥¯¥»¥ °¿¤» ¨ ° §«®¦¥¨¿ ¯® ¬®£®·«¥ ¬ �¥¡»¸¥¢  ¸¨°®ª®¨±¯®«¼§³¾²±¿ ¯°¨ ¢»·¨±«¥¨¨ § ·¥¨© ´³ª¶¨¨ ± § ¤ ®© ±²¥¯¥¼¾ ²®·®±²¨. �¨ ¿¢«¿¾²±¿ ½´´¥ª-²¨¢»¬ ¢»·¨±«¨²¥«¼»¬ ±°¥¤±²¢®¬ ¯°¨ °¥¸¥¨¨ ¸¨°®ª®£® ª°³£   ³·®-²¥µ¨·¥±ª¨µ § ¤ ·.�¤¨¬ ¨§  ¨«³·¸¨µ ¯® ½´´¥ª²¨¢®±²¨ ¨ ¬®¹®±²¨ ¬ ²¥¬ ²¨·¥±ª¨µ ¯ ª¥²®¢ ¤«¿ ¨±¯®«¼§®¢ ¨¿±²³¤¥² ¬¨, ¨§³· ¾¹¨¬¨ ª³°± ¬ ²¥¬ ²¨·¥±ª®£®   «¨§ , ¿¢«¿¥²±¿ MAPLE. � ª¥² MAPLE ¿¢«¿¥²±¿ ª ª  «¨²¨·¥±ª¨¬ ¨±²°³¬¥²®¬, ² ª ¨ ±°¥¤±²¢®¬ ¯°®£° ¬¬¨°®¢ ¨¿. �²® ®¤  ¨§  ¨¡®«¥¥ ¬®¹»µ ±¨±²¥¬  «¨²¨·¥±ª¨µ ¢»·¨±«¥¨©. �  ¯®§¢®«¿¥² § ·¨²¥«¼® ¯®¢»±¨²¼ ±ª®°®±²¼ ¢»¯®«¥¨¿ ¬ ²¥¬ ²¨·¥±ª¨µ®¯¥° ¶¨©. �§»ª ¯°®£° ¬¬¨°®¢ ¨¿, £° ´¨·¥±ª¨© ¨²¥°´¥©±, 2-D ¨ 3-D ¢¨§³ «¨§ ¶¨¨ ¯®§¢®«¿¾² «¥£ª®¯®«³· ²¼ £° ´¨·¥±ª¨¥ ¨««¾±²° ¶¨¨ ¨§³· ¥¬»µ ¬ ²¥¬ ²¨·¥±ª¨µ ¯®¿²¨©. �¨±²¥¬  MAPLE ¯®§¢®«¿¥²¨±¯®«¼§®¢ ²¼ ¤°³£¨¥ ¢»·¨±«¨²¥«¼»¥ ±¨±²¥¬» ¨ ¿§»ª¨ ¯°®£° ¬¬¨°®¢ ¨¿ MATLAB, Visual Basic, Ja-va, �®°²°  ¨ �¨. �°®¶¥¤³°» MAPLE ¬®£³² ¢»§»¢ ²¼±¿ ¨§ ¢¥¸¨µ ¯°®£° ¬¬. � ©«» MAPLE ¬®£³²¯°¥®¡° §®¢»¢ ²¼±¿ ¢ ² ª¨¥ ´®°¬ ²» ¯®¤£®²®¢ª¨ ¨ °¥¤ ª²¨°®¢ ¨¿ ¬ ²¥¬ ²¨·¥±ª¨µ ²¥ª±²®¢ ª ª HTML,MathML, XML, RTF, LaTeX ¨ ¤°³£¨¥. � ¦¥©¸¨¬ ½«¥¬¥²®¬ MAPLE ±¨±²¥¬ ¿¢«¿¥²±¿ ³¤®¡±²¢® ¨µ ¨±-¯®«¼§®¢ ¨¿ ¤«¿ ±²³¤¥²®¢ ¨ ¯°¥¯®¤ ¢ ²¥«¥© ¢ �²¥°¥²¥. �°®£° ¬¬» MAPLE ¬®£³² ¯°®±·¨²»¢ ²¼±¿¨ ®¡° ¡ ²»¢ ²¼±¿   ª®¬¯¼¾²¥° µ ·¥°¥§ �²¥°¥² ¢ °¥¦¨¬¥ ³¤ «¥®£® ¤®±²³¯ .�¨±²¥¬  MAPLE ±®§¤ ¥² ¥±²¥±²¢¥³¾ ®¡³· ¾¹³¾ ±°¥¤³ ¤«¿ ±²³¤¥²®¢ ¥±²¥±²¢¥®- ³·®£® ¨ ²¥µ-¨·¥±ª®£® ¯°®´¨«¿ ¯® ®¡³·¥¨¾ ª³°±³ ¬ ²¥¬ ²¨·¥±ª®£®   «¨§ . �°¨ °¥¸¥¨¨ «¾¡®© · ±²¨ ¬ ²¥¬ ²¨·¥-±ª®© ¯°®¡«¥¬» ±²³¤¥² ¬®¦¥² ¯°¨¬¥¨²¼ ¯° ¢¨«® ¬ ²¥¬ ²¨·¥±ª®£®   «¨§  ¨«¨ ¨±¯®«¼§®¢ ²¼ ª®¬ ¤³MAPLE. � · ±²®±²¨ ¢¨§³ «¨§ ¶¨¿ ±¯®±®¡±²¢³¥² ¯®¨¬ ¨¾ µ ° ª²¥°  ±µ®¤¨¬®±²¨ ¨§³· ¥¬»µ  ¬¨° §«®¦¥¨© ¢ °¿¤» ¤«¿ ° §«¨·»µ ´³ª¶¨©. � ª¥² MAPLE ±®¤¥°¦¨² ±¯¥¶¨ «¼»¥ ¯°®¶¥¤³°» ¤«¿ ±¨¬-¢®«¼»µ ®¯¥° ¶¨© ¨ ¯®«³·¥¨¿ ·¨±«¥»µ °¥§³«¼² ²®¢ ± ´®°¬ «¼»¬¨ ±²¥¯¥»¬¨ °¿¤ ¬¨, ·¨±«¥»¬¨ ¯¯°®ª±¨¬ ¶¨¿¬¨, ®°²®£® «¼»¬¨ ¯®«¨®¬ ¬¨, ° §«®¦¥¨¿¬¨ ¢ °¿¤», ±¯¥¶¨ «¼»¬¨ ´³ª¶¨¿¬¨, ° ¶¨-® «¼»¬¨ ¯°¨¡«¨¦¥¨¿¬¨ ¨ ¥¯°¥°»¢»¬¨ ¤°®¡¿¬¨. �°¨¬¥¥¨¥ ¬ ²¥¬ ²¨·¥±ª¨µ ¯ ª¥²®¢ ±²³¤¥²®¬¯°¨ ®¡³·¥¨¨ ±¯®±®¡±²¢³¥² ¨±¯®«¼§®¢ ¨¾ ¨µ ° ±¸¨°¥»µ ¢®§¬®¦®±²¥© ²¥µ¨·¥±ª¨¬ ±¯¥¶¨ «¨±²®¬ ¢±¢®¥© ¤ «¼¥©¸¥© ¨¦¥¥°®© ¤¥¿²¥«¼®±²¨.3.�°¨¡«¨¦¥®¥ ¢»·¨±«¥¨¥ ¬ ²¥¬ ²¨·¥±ª¨µ ´³ª¶¨©�³±²¼ ´³ª¶¨¿ f(x) § ¤     ¨²¥°¢ «¥ (x0�R; x0+R) ¨  ¬ ²°¥¡³¥²±¿ ¢»·¨±«¨²¼ § ·¥¨¥ ´³ª¶¨¨f(x) ¯°¨ x = x1 2 (x0 � R; x0 +R) ± § ¤ ®© ²®·®±²¼¾ � > 0.�°¥¤¯®«®¦¨¢, ·²® ´³ª¶¨¿ f(x) ¢ ¨²¥°¢ «¥ x 2 (x0 � R; x0 +R) ° ±ª« ¤»¢ ¥²±¿ ¢ ±²¥¯¥®© °¿¤f(x) = 1Xi=0 ui(x) = 1Xi=0 ai(x� x0)i = a0 + a1(x � x0) + a2(x� x0)2 + :::+ an(x� x0)n + :::;2



¬» ¯®«³·¨¬, ·²® ²®·®¥ § ·¥¨¥ f(x1) ° ¢® ±³¬¬¥ ½²®£® °¿¤  ¯°¨ x = x1f(x1) = 1Xi=0 ai(x1 � x0)i = a0 + a1(x1 � x0) + a2(x1 � x0)2 + :::+ an(x1 � x0)n + :::;  ¯°¨¡«¨¦¥®¥ - · ±²¨·®© ±³¬¬¥ Sn(x1)f(x1) � Sn(x1) = nXi=0 ai(x1 � x0)i = a0 + a1(x1 � x0) + a2(x1 � x0)2 + :::+ an(x1 � x0)n:�«¿ ¯®£°¥¸®±²¨ ¯°¨¡«¨¦¥¨¿ ¬» ¨¬¥¥¬ ¢»° ¦¥¨¥ ¢ ¢¨¤¥ ®±² ²ª  °¿¤ f(x1) � Sn(x1) = rn(x1);£¤¥ rn(x1) = 1Xi=1 xn+i1 = an+1xn+11 + an+2xn+21 + :::�«¿ § ª®¯¥°¥¬¥»µ °¿¤®¢ ± ¯®±«¥¤®¢ ²¥«¼® ³¡»¢ ¾¹¨¬¨ ·«¥ ¬¨jrn(x)j = j 1Xi=1 un+i(x1)j < jun+1(x1)j:�®·®±²¼  ¯¯°®ª±¨¬ ¶¨¨, ª ª ¯° ¢¨«®, ¢®§° ±² ¥² ± °®±²®¬ ±²¥¯¥¨ ¯°¨¡«¨¦ ¾¹¥£® ±²¥¯¥®£® ° §-«®¦¥¨¿ ¨ ²¥¬ ¢»¸¥, ·¥¬ ²®·ª  x ¡«¨¦¥ ª ²®·ª¥ x0. �«¿ ° ¢®¬¥°®©  ¯¯°®ª±¨¬ ¶¨¨   ¨²¥°¢ «¥ ¨¡®«¥¥ ³¤®¡»¬¨ ®ª §»¢ ¾²±¿ ° §«®¦¥¨¿ ¯® ¬®£®·«¥ ¬ �¥¡»¸¥¢ .�«¿ ¯°¨¡«¨¦¥®£®  µ®¦¤¥¨¿ § ·¥¨© ´³ª¶¨¨ ¯®±°¥¤±²¢®¬ ±²¥¯¥»µ °¿¤®¢, ª ª ¯° ¢¨«®, ¨±-¯®«¼§³¾²±¿ ¥¥ ° §«®¦¥¨¿ ¢ ¢¨¤¥ °¿¤®¢ �¥©«®° .�¿¤ �¥©«®°  ¤«¿ ´³ª¶¨¨ f(x) - ½²® ±²¥¯¥®© °¿¤ ¢¨¤ 1Xk=0 f (k)(x0)k! (x� x0)k;£¤¥ ·¨±«®¢ ¿ ´³ª¶¨¿ f ¯°¥¤¯®« £ ¥²±¿ ®¯°¥¤¥«¥®© ¢ ¥ª®²®°®© ®ª°¥±²®±²¨ ²®·ª¨ x0 ¨ ¨¬¥¾¹¥© ¢½²®© ²®·ª¥ ¯°®¨§¢®¤»¥ ¢±¥µ ¯®°¿¤ª®¢.�®£®·«¥ ¬¨ �¥©«®°  ¤«¿ ´³ª¶¨¨ f(x), ¯®°¿¤ª  n ±®®²¢¥²±²¢¥®,  §»¢ ¾²±¿ · ±²»¥ ±³¬¬»°¿¤  �¥©«®°  nXk=0 f (k)(x0)k! (x� x0)k:�±«¨ ¬» ° ±¯¨¸¥¬ ½²³ ´®°¬³«³, ²® ¯®«³·¨¬ ±«¥¤³¾¹¥¥ ¢»° ¦¥¨¥f(x0) + f 0(x0)1! (x� x0) + f 00(x0)2! (x� x0)2 + :::+ f (n)(x0)n! (x� x0)n:�®°¬³«  �¥©«®°  ¤«¿ ´³ª¶¨¨ f(x) - ½²® ¯°¥¤±² ¢«¥¨¥ ´³ª¶¨¨ ¢ ¢¨¤¥ ±³¬¬» ¥¥ ¬®£®·«¥  �¥©«®° ±²¥¯¥¨ n(n = 0; 1; 2; :::) ¨ ®±² ²®·®£® ·«¥ . �°³£¨¬¨ ±«®¢ ¬¨ ½²®  §»¢ ¾² ° §«®¦¥¨¥¬ ´³ª¶¨¨ f(x)3



¯® ´®°¬³«¥ �¥©«®°  ¢ ®ª°¥±²®±²¨ ²®·ª¨ x0: �±«¨ ¤¥©±²¢¨²¥«¼ ¿ ´³ª¶¨¿ f ®¤®£® ¯¥°¥¬¥®£® ¨¬¥¥²n ¯°®¨§¢®¤»µ ¢ ²®·ª¥ x0; ²® ¥¥ ´®°¬³«  �¥©«®°  ¨¬¥¥² ¢¨¤f(x) = Pn(x) + rn(x);£¤¥ Pn(x) = nXk=0 f (k)(x0)k! (x� x0)k- ¬®£®·«¥ �¥©«®°  ±²¥¯¥¨ n,   ®±² ²®·»© ·«¥ ¬®¦¥² ¡»²¼ § ¯¨±  ¢ ´®°¬¥ �¥ ®rn(x) = o((x� x0)n); x! x0:�®«³· ¥¬, ·²® Pn(x) = f(x0) + f 0(x0)1! (x� x0) + f 00(x0)2! (x� x0)2 + :::+ f (n)(x0)n! (x� x0)n:�±«¨ ´³ª¶¨¿ f ¤¨´´¥°¥¶¨°³¥¬  n+ 1 ° § ¢ ¥ª®²®°®© ®ª°¥±²®±²¨ ²®·ª¨ x0; (x0� �; x0 + �); � > 0;²® ®±² ²®·»© ·«¥ ¢ ½²®© ®ª°¥±²®±²¨ ¬®¦¥² ¡»²¼ § ¯¨±  ¢ ´®°¬¥ � £° ¦ rn(x) = f (n+1)(x0 + �(x � x0))(n + 1)! (x� x0)(n+1);0 < � < 1; x 2 (x0 � �; x0 + �):� ¬¥²¨¬, ·²® ¯°¨ n = 1 ¢»° ¦¥¨¥ ¤«¿ P1(x) = f(x0)+f 0(x0)(x�x0) ±®¢¯ ¤ ¥² ± ´®°¬³«®© � £° ¦ ª®¥·»µ ¯°¨° ¹¥¨© ¤«¿ ´³ª¶¨¨ f(x):�®°¬³«  �¥©«®°  ¤«¿ ¬®£®·«¥®¢. �³±²¼ ¨¬¥¥²±¿ ¯°®¨§¢®«¼»© ¬®£®·«¥ f(x) = a0xn + a1xn�1 +:::+ an: �®£¤  ¯°¨ «¾¡»µ x ¨ h ¨¬¥¥² ¬¥±²® ±«¥¤³¾¹ ¿ ´®°¬³« :f(x+ h) = a0(x+ h)n + a1(x + h)n�1 + :::+ an == f(x) + f 0(x)h+ f 00(x)2! h2 + :::+ f (k)(x)k! hk + :::+ f (n)(x)n! hn:�¿¤®¬ � ª«®°¥  ¤«¿ ´³ª¶¨¨ f(x)  §»¢ ¥²±¿ ¥¥ °¿¤ �¥©«®°  ¢ ²®·ª¥ 0  · «  ª®®°¤¨ ², ²® ¥±²¼² ª¨¬ ®¡° §®¬ ½²® ±²¥¯¥®© °¿¤ ¢¨¤  f(x) = 1Xk=0 f (k)(0)k! xk:� ª¨¬ ®¡° §®¬ ´®°¬³«  � ª«®°¥  ¿¢«¿¥²±¿ · ±²»¬ ±«³· ¥¬ ´®°¬³«» �¥©«®° . �°¥¤¯®«®¦¨¬, ·²®´³ª¶¨¿ f(x) ¨¬¥¥² n ¯°®¨§¢®¤»µ ¢ ²®·ª¥ x = 0 . �®£¤  ¢ ¥ª®²®°®© ®ª°¥±²®±²¨ ½²®© ²®·ª¨ (��; �); � >0 , ´³ª¶¨¾ f(x) ¬®¦® ¯°¥¤±² ¢¨²¼ ¢ ¢¨¤¥f(x) = nXk=0 f (k)(0)k! xk + rn(x);x 2 (��; �);£¤¥ rn(x) - ®±² ²®·»© ·«¥ n� ®£® ¯®°¿¤ª  ¢ ´®°¬¥ �¥ ®.4



�°¨¢¥¤¥¬ ° §«®¦¥¨¿ ¯® ´®°¬³«¥ � ª«®°¥  ¤«¿ ®±®¢»µ ½«¥¬¥² °»µ ¬ ²¥¬ ²¨·¥±ª¨µ ´³ª¶¨©:ex = 1 + x+ x22! + x33! + :::+ xnn! + o(xn);sinx = x� x33! + x55! + :::+ (�1)n�1 x2n�1(2n� 1)! + o(x2n);cosx = 1� x22! + x44! + :::+ (�1)n x2n(2n)! + o(x2n+1);(1 + x)� = 1 + �x+ �(�� 1)2! x2 + :::+ �(�� 1):::(�� n+ 1)n! xn + o(xn);ln(1 + x) = x� x22 + x33 + :::+ (�1)n�1xnn + o(xn):� MAPLE ±³¹¥±²¢³¥² ±¯¥¶¨ «¼ ¿ ª®¬ ¤ , ¯®§¢®«¿¾¹ ¿ ¢»·¨±«¿²¼ °¿¤» ¨ ¬®£®·«¥» �¥©«®° :taylor(expr; eq=nm; n): �¤¥±¼ expr -° §« £ ¥¬®¥ ¢ °¿¤ ¢»° ¦¥¨¥, eq=nm - ° ¢¥±²¢® (¢ ¢¨¤¥ x = a) ¨«¨¨¬¿ ¯¥°¥¬¥®© ( ¯°¨¬¥° x), n - ¥®¡¿§ ²¥«¼»© ¯ ° ¬¥²°, ³ª §»¢ ¾¹¨©   ¯®°¿¤®ª ° §«®¦¥¨¿ ¨¯°¥¤±² ¢«¥»© ¶¥«»¬ ¯®«®¦¨²¥«¼»¬ ·¨±«®¬ (¯°¨ ®²±³²±²¢¨¨ ³ª § ¨¿ ¯®°¿¤ª  ® ¯°¨¨¬ ¥²±¿ ° ¢-»¬ ¯® ³¬®«· ¨¾ 6). �±«¨ eq=nm § ¤ ¥²±¿ ¢ ¢¨¤¥ x = a; ²® ° §«®¦¥¨¥ ¯°®¨§¢®¤¨²±¿ ®²®±¨²¥«¼®²®·ª¨ x = a: �±«¨ eq=nm ³ª §»¢ ¥²±¿ ¯°®±²® ¢ ¢¨¤¥ ¨¬¥¨ ¯¥°¥¬¥®©, ²® ¯°®¨§¢®¤¨²±¿ ¢»·¨±«¥¨¥°¿¤  ¨ ¬®£®·«¥  � ª«®°¥ .�°¨¬¥° 1. � ©²¨ ¬®£®·«¥ �¥©«®°  9-®© ±²¥¯¥¨ ½ª±¯®¥¶¨ «¼®© ´³ª¶¨¨ ex ¢  · «¥ ª®®°¤¨ ².> p9 := taylor(exp(x); x = 0; 10);�®«³· ¥²±¿ ±«¥¤³¾¹¨© °¥§³«¼² ² ¤«¿ ´®°¬³«» �¥©«®° ex = 1 + x+ 12x2 + 16x3 + 124x4 + 1120x5 + 1720x6 + 15040x7 ++ 140320x8 + 1362880x9 +O(x10)¨  µ®¤¨¬ ± ¬ ¬®£®·«¥ �¥©«®°  ¯® ±«¥¤³¾¹¥© ¯°®¶¥¤³°¥ ¯°¥®¡° §®¢ ¨¿ °¥§³«¼² ²  ¢ ¬®£®·«¥> p9 := convert(p9; polynom);� °¥§³«¼² ²¥ ¨¬¥¥¬ ¬®£®·«¥ �¥©«®° p9(x) = 1 + x+ 12x2 + 16x3 + 124x4 + 1120x5 + 1720x6 + 15040x7 + 140320x8 + 1362880x9�®£®·«¥» �¥©«®°  ¤ ¾²  ¨¡®«¥¥ ²®·³¾  ¯¯°®ª±¨¬ ¶¨¾ ¯°¨¡«¨¦ ¥¬®© ´³ª¶¨¨ ¢¡«¨§¨ ²®·ª¨x0. �® ¬¥°¥ ³¤ «¥¨¿ ®² ²®·ª¨ x0 ¯®£°¥¸®±²¼ ¢®§° ±² ¥². �«¿ ¯°¨¡«¨¦¥¨¿ ¯°¨µ®¤¨²±¿ ¨±¯®«¼§®¢ ²¼¬®£®·«¥» �¥©«®°  ¡®«¥¥ ¢»±®ª®© ±²¥¯¥¨, ® ¨®£¤  ¨ ®¨ ¥ ¯®¬®£ ¾² ¢ ±¢¿§¨ ±  ª®¯«¥¨¥¬ ¢»·¨-±«¨²¥«¼®© ¯®£°¥¸®±²¨.�²¥°¥±® ¯°®±«¥¤¨²¼ ½²®² ¯°®¶¥±± £° ´¨·¥±ª¨. � ª¥² Maple ¯°¥¤®±² ¢«¿¥² ² ª³¾ ¢®§¬®¦®±²¼ ±¯®¬®¹¼¾ ª®¬ ¤» plot.�°¨¬¥° 2. � ©²¨ ·¨±«® e ± ²®·®±²¼¾ ¤® 0:001. �®«®¦¨¬ x = 1: �®£¤  ·²®¡» ¢»·¨±«¨²¼ § ·¥¨¥ e ¬  ¤® ¢»¯®«¨²¼ ª®¬ ¤³> eval(p9; x = 1);�®«³· ¥¬ 98641=36288 ¨ ¤ «¥¥> evalf(98641=36288);¤ ¥² °¥§³«¼² ² 2:718281526:�²¥°¥±® ¯°®¢¥±²¨ ¢»·¨±«¥¨¿ ¨ ±° ¢¨²¼ °¥§³«¼² ²», ¯®«³· ¾¹¨¥±¿ ¤«¿ ·¨±«  e ¯°¨ ° §«¨·»µ±²¥¯¥¿µ ¨±¯®«¼§³¥¬®£® ¬®£®·«¥  �¥©«®° . �®«³· ¾²±¿ ±«¥¤³¾¹¨¥ °¥§³«¼² ²»:5



k = 1; e1 = 1; k = 2; e2 = 2; k = 3; e3 = 2:5; k = 4; e4 = 2:666666667; k = 5; e5 = 2:708333333; k = 6; e6 =2:716666667; e7 = 2:718055556; k = 8; e8 = 2:718253968; k = 9; e9 = 2:718281526; e10 = 2:718281801:�²±¾¤  ¢¨¤®, ·²® ·¨±«® e ± ²®·®±²¼¾ 0:001 ¢»·¨±«¿¥²±¿,  ·¨ ¿ ± ¬®£®·«¥  �¥©«®°  7-®© ±²¥¯¥-¨. � ª¦¥ ±«¥¤³¥², ·²® ·¨±«® e c ²®·®±²¼¾ 0:000001 ¨«¨ ·²® ²® ¦¥ ± ¬®¥ 10�6 ¢»·¨±«¿¥²±¿,  ·¨ ¿ ±¬®£®·«¥  �¥©«®°  9-®© ±²¥¯¥¨.�¶¥ª³ ®±² ²ª  °¿¤  ¯°®¨§¢¥¤¥¬ ¯® ´®°¬³«¥ ®±² ²®·®£® ·«¥  °¿¤  � ª«®°¥ jf(x1) � Sn(x1)j = jrn(x1)j = jfn+1(c)(n+ 1)! j;£¤¥ c  µ®¤¨²±¿ ¬¥¦¤³ 0 ¨ x1. �«¥¤³¥² rn(1) = ec(n+1)! ; 0 < c < 1: � ª ª ª ec < e < 3; ²® rn(1) < 3(n+1)! : �°¨n = 7 ¨¬¥¥¬ r7 < 37! < 0:001; e � 2:718.� °¿¤³ ± ª®¬ ¤®© taylor ¤«¿ ° §«®¦¥¨¿ ´³ª¶¨© ¨ ¢»° ¦¥¨© ¢ °¿¤» ¨±¯®«¼§³²±¿ ª®¬ ¤  series:�¥§³«¼² ²®¬ ¢»¯®«¥¨¿ ª®¬ ¤» series ¬®¦¥² ¡»²¼ ¯®±²°®¥¨¥ ¥¥ °¿¤  �¥©«®° ,  ±¨¬¯²®²¨·¥±ª®£®°¿¤  ¨«¨ ¦¥ ¥ª®²®°®£® ®¡®¡¹¥®£® °¿¤ , ¤ ¦¥ ¥±«¨ ¥¥ °¿¤ �¥©«®°  ¥ ±³¹¥±²¢³¥².�«¿ ° §«®¦¥¨¿ ¢ °¿¤ �¥©«®°  ´³ª¶¨¨ ¥±ª®«¼ª¨µ ¯¥°¥¬¥»µ ¨±¯®«¼§³¥²±¿ ª®¬ ¤  mtaylor:�°¨¬¥° 3. � ©²¨ ¬®£®·«¥ �¥©«®°  6-®© ±²¥¯¥¨ ®² ´³ª¶¨¨ x1+x :�¥« ¥¬ ±«¥¤³¾¹³¾ ª®¬ ¤³ MAPLE.> h := x=(1 + x);�®«³· ¥¬h := x1+x :� «¥¥  µ®¤¨¬ ´®°¬³«³ �¥©«®°  ª®¬ ¤®©> taylor(h; x; 6); h(x) = x� x2 + x3 � x4 + x5 + O(x6)¨ ¬®£®·«¥ �¥©«®°  ª®¬ ¤®©> h := convert(h; polynom);h6(x) = x� x2 + x3 � x4 + x5:�°¨¬¥° 4. � ©²¨ ° §«®¦¥¨¥ ´³ª¶¨¨ arccos(x) ¢ °¿¤ � ª«®°¥ .�»¯®«¿¥¬ ª®¬ ¤³> taylor(arccos(x); x; 12);�®«³· ¥¬ °¥§³«¼² ²arccos(x) = ��2 � x� 16x3 � 340x5 � 5112x7 � 351152x9 � 632816x11 +O(x12):�°¨¬¥° 5. � ©²¨ ° §«®¦¥¨¥ ´³ª¶¨¨ exp(x) + 1 ¯® ´®°¬³«¥ �¥©«®°  4-®© ±²¥¯¥¨ ¢ ®ª°¥±²®±²¨²®·ª¨ x = 2:�»¯®«¿¥¬ ª®¬ ¤³> taylor(exp(x) + 1; x = 2; 5);�®«³· ¥¬ °¥§³«¼² ²(e2 + 1) + e2(x� 2) + 12e2(x� 2)2 + 16e2(x� 2)3 + 124e2(x � 2)4 +O((x� 2)5):�°¨¬¥° 6.� ©²¨ ° §«®¦¥¨¥ £¨¯¥°¡®«¨·¥±ª®£® ª®±¨³±  ¢ °¿¤ � ª«®°¥  8-®© ±²¥¯¥¨.> taylor(cosh(x); x; 10); 6



�®«³· ¥¬1 + 12x2 + 124x4 + 1720x6 + 140320x8 +O(x10):� ¬¥²¨¬, ·²® ³   «¨²¨·¥±ª¨µ ´³ª¶¨© ¨µ ° §«®¦¥¨¿ ¢ °¿¤ �¥©«®°  ±³¹¥±²¢³¾² ¢±¥£¤ . �°¨¢¥¤¥¬¯°¨¬¥° ´³ª¶¨¨, ¥ ¨¬¥¾¹¥© ° §«®¦¥¨¿ ¢ °¿¤ �¥©«®°  ¨ ¤«¿ ª®²®°®© ª®¬ ¤  taylor ¥ ¤ ¥² °¥§³«¼² ²:f(x) = 1=x2 + x:> taylor(1=x2 + x; x; 7);� ®²¢¥²   ¢»¯®«¥¨¥ ½²®© ª®¬ ¤» MAPLE ¤ ¥² ®²¢¥²:Error, does not have a taylor expansion, try series(),·²® § ·¨² "�¸¨¡ª , ° §«®¦¥¨¥ �¥©«®°  ¥ ±³¹¥±²¢³¥², ¨±¯®«¼§³©²¥ ª®¬ ¤³ series()". � °¥§³«¼² ²¥¢»¯®«¥¨¿ ª®¬ ¤»> series(1=x2 + x; x; 7);¯®«³· ¥¬ ¨±µ®¤®¥ ¢»° ¦¥¨¥ x�2+x: � ²® ¦¥ ¢°¥¬¿ ¢ ®ª°¥±²®±²¨ ¤°³£¨µ ²®·¥ª,  ¯°¨¬¥° ²®·ª¨ x = 2;´®°¬³«  �¥©«®°  ¢»·¨±«¿¥²±¿> taylor(1=x2 + x; x = 2; 7);94 + 34 (x� 2) + 316(x� 2)2 � 18(x� 2)3 + 564(x� 2)4 � 364(x� 2)5 + 7256(x � 2)6 +O((x� 2)7):� ª¥² Maple ¤ ¥² ¢®§¬®¦®±²¼ ª ª  µ®¦¤¥¨¿ ° §«®¦¥¨© ¬ ²¥¬ ²¨·¥±ª¨µ ´³ª¶¨© ¢ °¿¤» �¥©«®-° , ² ª ¨ £° ´¨·¥±ª®© ¨²¥°¯°¥² ¶¨¨ ²®·®±²¨ ½²¨µ ° §«®¦¥¨©. �®¤®¡ ¿ £° ´¨·¥±ª ¿ ¢¨§³ «¨§ ¶¨¿¯®¬®£ ¥² ¯®¨¬ ¨¾ ±µ®¤¨¬®±²¨ ¬®£®·«¥®¢ �¥©«®°  ª ± ¬®© ¯°¨¡«¨¦ ¥¬®© ´³ª¶¨¨.� ±±¬®²°¨¬ ¯°¨¬¥°» ² ª®© £° ´¨·¥±ª®© ¢¨§³ «¨§ ¶¨¨ ¤«¿ ´³ª¶¨¨ cos(x): �° ¢¨¬ £° ´¨ª¨ ± ¬®©´³ª¶¨¨ cos(x) ± £° ´¨ª ¬¨ ¥¥ ° §«®¦¥¨© �¥©«®°  ° §«¨·»µ ±²¥¯¥¥©.�°¨¬¥° 7. �° ¢¨¬ ´³ª¶¨¾ cos(x) c ¥¥ ° §«®¦¥¨¥¬ � ª«®°¥  5-®© ±²¥¯¥¨   ¨²¥°¢ «¥ [�4; 4]:> appr := taylor(cos(x); x = 0; 5);appr := 1� 12x2 + 124x4 +O(x6)> polyn := convert(appr; polynom);polyn := 1� 12x2 + 124x4> plot(fcos(x); polyng; x = �4::4; color = black);cos(x) ¨ ¥£® ° §«®¦¥¨¥ ¢ °¿¤ � ª«®°¥  5-®© ±²¥¯¥¨
�¨±. 1. �®±²°®¥¨¥ ´³ª¶¨¨ cos(x) ¨ ¥¥ ° §«®¦¥¨¿ ¢ °¿¤ � ª«®°¥  5-®£® ¯®°¿¤ª �¥£ª® § ¬¥²¨²¼, ·²® ¯°¨ ¥¡®«¼¸¨µ § ·¥¨¿µ x £° ´¨ª¨ ± ¬®© ´³ª¶¨¨ ¨ ¯°¨¡«¨¦ ¾¹¥£® ¥¥ ° §-«®¦¥¨¿ ¯° ª²¨·¥±ª¨ ±®¢¯ ¤ ¾², ®¤ ª® ¯°¨ ¢®§° ±² ¨¨ x  ·¨ ¾² ®²«¨· ²¼±¿.�°¨¬¥° 8. �° ¢¨¬ ´³ª¶¨¾ cos(x) ± ¥¥ ° §«®¦¥¨¥¬ � ª«®°¥  9-®© ±²¥¯¥¨   ¨²¥°¢ «¥ [�4; 4]:> appr := taylor(cos(x); x = 0; 9);appr := 1� 12x2 + 124x4 � 1720x6 + 140320x8 + O(x9)> polyn := convert(appr; polynom);polyn := 1� 12x2 + 124x4 � 1720x6 + 140320x8> plot(fcos(x); polyng; x = �4::4; color = black); 7



cos(x) ¨ ¥£® ° §«®¦¥¨¥ ¢ °¿¤ � ª«®°¥  9-®© ±²¥¯¥¨
�¨±. 2. �®±²°®¥¨¥ ´³ª¶¨¨ cos(x) ¨ ¥¥ ° §«®¦¥¨¿ ¢ °¿¤ � ª«®°¥  9-®£® ¯®°¿¤ª .�°¨¬¥° ¯®ª §»¢ ¥², ·²® ¯°¨ ¨±¯®«¼§®¢ ¨¨ ° §«®¦¥¨¿ �¥©«®°  ¡®«¥¥ ¢»±®ª®© ±²¥¯¥¨ ²®·®±²¼ ¯°¨-¡«¨¦¥¨¿ ¢®§° ±² ¥² ¨ ³¤ ¥²±¿ ¤®±²¨·¼ ³¤®¢«¥²¢®°¨²¥«¼®£® ¯°¨¡«¨¦¥¨¿   ¡®«¥¥ ¸¨°®ª®¬ ¨²¥°¢ «¥.�¤ ª® § ¬¥²¨¬, ·²® ±²¥¯¥¼ ° §«®¦¥¨¿ �¥©«®°  ¥«¼§¿ ¯®¢»¸ ²¼ ¥®£° ¨·¥® ¢ ±¢¿§¨ ±  ª ¯«¨¢ -¨¥¬ ¢»·¨±«¨²¥«¼®© ¯®£°¥¸®±²¨.�°¨¬¥° 9. �° ¢¨¬ ´³ª¶¨¾ cos(x) ¨ ¥¥ ° §«®¦¥¨¥ �¥©«®°  9-®© ±²¥¯¥¨ ®²®±¨²¥«¼® ²®·ª¨ x = 1:> y(x) := convert(taylor(cos(x); x = 1; 9); polynom);y(x) := cos(1)� sin(1)(x� 1)� 12 cos(1)(x� 1)2 + 16 sin(1)(x� 1)3 ++ 124 cos(1)(x� 1)4 � 1120 sin(1)(x� 1)5 � 1720 cos(1)(x� 1)6 ++ 15040 sin(1)(x� 1)7 + 140320 cos(1)(x� 1)8> plot(fy(x); cos(x)g; x = �4::4; color = black);

�¨±. 3. �®±²°®¥¨¥ ´³ª¶¨¨ cos(x) ¨ ¥¥ ° §«®¦¥¨¿ ¢ °¿¤ �¥©«®°  9-®© ±²¥¯¥¨ ®²®±¨²¥«¼® ²®·ª¨ x = 1� »© ¯°¨¬¥° ¯®ª §»¢ ¥² ¢¨¤ ° §«®¦¥¨© �¥©«®°  ®²®±¨²¥«¼® ¥³«¥¢»µ ²®·¥ª ¢ ¨µ ®ª°¥±²®-±²¿µ. 4.�°¨¡«¨¦¥®¥ ¢»·¨±«¥¨¥ ®¯°¥¤¥«¥»µ ¨²¥£° «®¢�¿¤» ½´´¥ª²¨¢» ¨ ³¤®¡» ¯°¨ ¯°¨¡«¨¦¥®¬ ¢»·¨±«¥¨¨ ®¯°¥¤¥«¥»µ ¨²¥£° «®¢, ¥ ¢»° ¦ ¾-¹¨µ±¿ ¢ ª®¥·®¬ ¢¨¤¥ ·¥°¥§ ½«¥¬¥² °»¥ ´³ª¶¨¨. �«¿ ¢»·¨±«¥¨¿ R x0 f(t)dt ¯®¤¨²¥£° «¼ ¿ ´³ª¶¨¿f(t) ° ±ª« ¤»¢ ¥²±¿ ¢ ±²¥¯¥®© °¿¤. �±«¨f(x) = a0 + a1x+ a2x2 + :::+ anxn + :::; jxj < R;8



²® ¯°¨ jxj < R ±²¥¯¥®© °¿¤ ¬®¦® ¨²¥£°¨°®¢ ²¼ ¯®·«¥®. �®«³· ¥¬ ¬¥²®¤ ¢»·¨±«¥¨¿ ¨²¥£° « R x0 f(t)dt ± «¾¡®©  ¯¥°¥¤ § ¤ ®© ²®·®±²¼¾Z x0 f(t)dt = a0x+ a1x22 + a2x33 + :::+ an xn+1n+ 1 + ::::�°¨¬¥° 10. �°¨¡«¨¦¥®¥ ¢»·¨±«¥¨¥ ¨²¥£° «  ¢¥°®¿²®±²¥©�(x) = 1p2� Z x�x e�t2=2dt = 2p2� Z x0 e�t2=2dt:� ª ª ª ex = 1 + x+ x22! + x33! + :::; jxj <1;²® e�x2=2 = 1� x22 + x4222! � x6233! + ::::�®¤±² ¢¨¢ ½²®² °¿¤ ¯®¤ § ª ¨²¥£° «  ¨ ¯°®¨§¢¥¤¿ ¯®·«¥®¥ ¨²¥£°¨°®¢ ¨¥ ¯®«³· ¥¬�(x) = 2p2� Z x0 e�t2=2dt = 2p2� �x� x33 � 2 + x55 � 22 � 2! � x77 � 23 � 3! + :::� :� ª ª ª ½²® § ª®¯¥°¥¬¥»© °¿¤ ± ¯®±«¥¤®¢ ²¥«¼® ³¡»¢ ¾¹¨¬¨ ±« £ ¥¬»¬¨, ²® ¯®£°¥¸®±²¼ ¢»-·¨±«¥¨¿ ¨²¥£° «  ¯®±«¥¤®¢ ²¥«¼® ³¡»¢ ¥² ¨ ¥ ¯°¥¢»¸ ¥² ¯®±«¥¤¥£® ±« £ ¥¬®£®.�«¿ ¥®¯°¥¤¥«¥®£® ¨ ®¯°¥¤¥«¥®£® ¨²¥£°¨°®¢ ¨¿ ´³ª¶¨® «¼»µ ¢»° ¦¥¨© ¢ Maple ¨±¯®«¼-§³¾²±¿ ±®®²¢¥²±²¢¥® ¯°®¶¥¤³°» int(¢»° ¦¥¨¥; ¯¥°¥¬¥ ¿);¨ int(¢»° ¦¥¨¥; ¯¥°¥¬¥ ¿ = a::b);£¤¥ a ¨ b ¿¢«¿¾²±¿ ¯°¥¤¥« ¬¨ ¨²¥£°¨°®¢ ¨¿.�°®¶¥¤³°  Int() ¨±¯®«¼§³¥²±¿ ¤«¿ ®²®¡° ¦¥¨¿ ¨²¥£° «  ¢ ±¨¬¢®«¼®© ´®°¬¥.�°¨¬¥° 11. �»·¨±«¨²¼ ¨²¥£° « ®² ´³ª¶¨¨ ax2 cos(bx).> f := a � x^2 � cos(b � x); f := ax2 cos(bx)> int(f; x); a(b2x2 sin(bx)� 2 sin(bx) + 2 cos(bx))b3> int(f; x = 0::1); a(b2 sin(b) � 2 sin(b) + 2b cos(b))b3 :�«¿ ·¨±«¥®£® ¢»·¨±«¥¨¿ ®¯°¥¤¥«¥®£® ¨²¥£° «  ¨±¯®«¼§³¥²±¿ ª®¬ ¤  evalf() :evalf(int(f; x = a::b));evalf(Int(f; x = a::b));9



�°¨¬¥° 12. �»·¨±«¨²¼ ¨²¥£° « ®² ´³ª¶¨¨ cos(x) ln(x) ¢ ¯°¥¤¥« µ ®² 0 ¤® 1.> int(cos(x) � ln(x); x = 0::1); �Si(1)�ª § »© ¨²¥£° « ¢»·¨±«¿¥²±¿ ¢   «¨²¨·¥±ª®¬ ¢¨¤¥, ® ¢»° ¦ ¥²±¿ ·¥°¥§ ±¯¥¶¨ «¼³¾ ´³ª¶¨¾ -¨²¥£° «¼»© ±¨³±. �«¿ ¯®«³·¥¨¿ ·¨±«¥®£® °¥§³«¼² ²  ¬®£³² ¨±¯®«¼§®¢ ²¼±¿ ² ¡«¨¶» ¨²¥£° «¼®£®±¨³±  ¨«¨ ¦¥ ¨¦¥¯°¨¢®¤¨¬ ¿ ¯°®¶¥¤³°  ·¨±«¥®£® ¨²¥£°¨°®¢ ¨¿.> evalf(int(cos(x) � ln(x); x = 0::1)); �0:9460830704:�°¨¬¥° 13. �»·¨±«¨²¼ ¨²¥£° « ®² axk.> Int(a � x^k; x) = int(a � x^k; x); Z axkdx = aax(k+1)k + 1> int(2 � x^7; x = 2::3); 63054> evalf(%); 1576:25�»·¨±«¥¨¥ ±³¬¬ ¨²¥£° «®¢, ¨²¥£° «®¢ ±³¬¬ ¨ ¨²¥£° «®¢ ®² ¯®«¨®¬®¢ ¯°®¨§¢®¤¨²±¿ ±«¥¤³¾¹¨¬®¡° §®¬:> Sum(Int(a[k] � x^k; x); k = 1::6); 6Xk=1Z akxkdx> value(%); 12a1x2 + 13a2x3 + 14a3x4 + 15a4x5 + 16a5x6 + 17a6x7> P (x) := a � x^4 + b � x^3 + c � x^2 + d � x+ e;P (x) := ax4 + bx3 + cx2 + dx+ e> int(P (x); x); ax55 + bx44 + cx33 + dx22 + ex:� ¤¨¬ ¯°¨¬¥° ¯°¨¡«¨¦¥®£® ¯°¥¤±² ¢«¥¨¿ ¨²¥£° «  ¢ ¢¨¤¥ ¯®«¨®¬  ¥ª®²®°®© ±²¥¯¥¨ ¢ ²®¬±«³· ¥, ª®£¤  ® ¥ ¢»·¨±«¿¥²±¿ ¢ § ¬ª³²®©   «¨²¨·¥±ª®© ´®°¬¥.�°¨¬¥° 14. �»·¨±«¨²¼ ¨²¥£° « ®² ecos(x). > int(exp(cos(x)); x);Z ecos(x)dx> convert(taylor(%; x = 0; 10); polynom);ex � 16x3 + 130ex5 � 315040ex7 + 379362880ex9:�°¨¬¥° 15. �»·¨±«¨²¼ Z 10 e�x2=2dx ± ²®·®±²¼¾ ¤® 0:02:10



�±¯®«¼§³¥¬ ° ±±¬®²°¥»© ° ¥¥ ¯°¨¬¥° 10. �®¤±² ¢¨¢ ¢ ±®®²¢¥²±²¢³¾¹³¾ ´®°¬³«³ x = 1; ¯®«³·¨¬·²® ¤«¿ ¯®«³·¥¨¿ ²°¥¡³¥¬®© ²®·®±²¨ ¤®±² ²®·® ¢§¿²¼ ²°¨ ¯¥°¢»µ ±« £ ¥¬»µ, ² ª ª ª2p2� 17 � 23 � 3! = 0:019947< 0:02:�¥©±²¢¨²¥«¼® ±³¬¬  ¯¥°¢»µ ²°¥µ ±« £ ¥¬»µ ° ¢¿¥²±¿ 0:68:::, ·²® ±®£« ±³¥²±¿ ± ² ¡«¨·»¬¨ ¤ »-¬¨.�¯¨¸¥¬ ¯°¨¬¥¥¨¥ ¯ ª¥²  MAPLE ¯°¨ ¯°¨¡«¨¦¥®¬ ¢»·¨±«¥¨¨ ½²®£® ¨²¥£° «  ¯®±°¥¤±²¢®¬° §«®¦¥¨¿ ¢ °¿¤».> int(exp(�x^2=2); x); 12p�p2erf(p2x2 )> convert(taylor(%; x = 0; 8); polynom); x� 16x3 + 140x5 � 1336x7> evalf(%); x� 0:1666666667x3+ 0:02500000000x5� 0:002976190476x7> eval(%; x = 1); 0:8553571428:5.�°¨¡«¨¦¥®¥ °¥¸¥¨¥ ¤¨´´¥°¥¶¨ «¼»µ ¨ ¨²¥£° «¼»µ ³° ¢¥¨©�°¨¡«¨¦¥®¥ °¥¸¥¨¥ ®¡»ª®¢¥»µ ¤¨´´¥°¥¶¨ «¼»µ ³° ¢¥¨© ®±³¹¥±²¢«¿¥²±¿ ¢ MAPLE ª®-¬ ¤®© dsolve(), ¯®§¢®«¿¾¹¥©  µ®¤¨²¼ °¥¸¥¨¥ ¢   «¨²¨·¥±ª®¬ ¢¨¤¥ ¨ ¯®«³· ²¼ ·¨±«¥®¥ °¥¸¥¨¥§ ¤ ·¨.�°®¶¥¤³°  dsolve() ¨¬¥¥² ±«¥¤³¾¹¨© ´®°¬ ²dsolve(³° ¢¥¨¿; ¥¨§¢¥±²»¥; [®¯¶¨¨]);�°¨ § ¤ ¨¨ ¢ ª®¬ ¤¥ dsolve() ®¯¶¨¨ type = series ¨¹¥²±¿ ¯°¨¡«¨¦¥®¥ °¥¸¥¨¥ ¤¨´´¥°¥¶¨ «¼-®£® ³° ¢¥¨¿ ¢ ¢¨¤¥ °¿¤  �¥©«®° .�®«¥¥ ¯®¤°®¡® ¬ ²¥°¨ «  ±²®¿¹¥£® ° §¤¥«  ¯°¥¤¯®« £ ¥²±¿ ¨§«®¦¨²¼ ¢ ®²¤¥«¼®¬ ³·¥¡®-¬¥²®¤¨·¥±ª®¬ ¯®±®¡¨¨.�°¨ ° ¡®²¥  ¤ ¯®¤£®²®¢ª®©  ±²®¿¹¨µ ¬¥²®¤¨·¥±ª¨µ ³ª § ¨© ¨±¯®«¼§®¢ « ±¼ ±«¥¤³¾¹ ¿ ³·¥¡ ¿ ¨¬ ²¥¬ ²¨·¥±ª ¿ «¨²¥° ²³°  ®¡¹¥©  ¯° ¢«¥®±²¨, °¥ª®¬¥¤³¥¬ ¿ ¨ ¤«¿ ¤ «¼¥©¸¥© ± ¬®±²®¿²¥«¼®©° ¡®²». �¨²¥° ²³° 1. �.�.�³¤°¿¢¶¥¢ � ²¥¬ ²¨·¥±ª¨©   «¨§, �., �»±¸ ¿ ¸ª®« , 1981.- �.I,II.2. �.�.� ¢°¨ �»±¸ ¿ ¬ ²¥¬ ²¨ª , �., �ª ¤¥¬¨¿,2002.3. �.�.�¨±¼¬¥»© �®±¯¥ª² «¥ª¶¨© ¯® ¢»±¸¥© ¬ ²¥¬ ²¨ª¥, �., �©°¨± �°¥±±, 2002.-·.1,2.4. �.�.� ª®, �.�.�®¯®¢, �.�.�®¦¥¢¨ª®¢  �»±¸ ¿ ¬ ²¥¬ ²¨ª  ¢ ³¯° ¦¥¨¿µ ¨ § ¤ · µ, �., �¨ª±,2002.-·.1,2.5. �.�.�´¨¬®¢ ¨ ¤°. �¡®°¨ª § ¤ · ¯® ¬ ²¥¬ ²¨ª¥, �., �¨§¬ ²«¨², 2002.6. �.�.�³£³ ¨ ¤°. �¡®°¨ª § ¤ · ¯® ¢»±¸¥© ¬ ²¥¬ ²¨ª¥, �., �©°¨± �°¥±±, 2001.7. �.�.� ²°®±®¢Maple 6. �¥¸¥¨¥ § ¤ · ¢»±¸¥© ¬ ²¥¬ ²¨ª¨ ¨ ¬¥µ ¨ª¨, � ª²-�¥²¥°¡³°£, BHV, 2001.8. �.�.�¼¿ª®®¢ Maple 7. �·¥¡»© ª³°±, � ª²-�¥²¥°¡³°£, �¨²¥°, 2002.9. �.�.� ±¨«¼¥¢ Maple 8. � ¬®³·¨²¥«¼, �., �¨ «¥ª²¨ª , 2003.10. �.�.�³´°¨¥¢ MatLab 5.3/6.X. � ¬®³·¨²¥«¼, � ª²-�¥²¥°¡³°£, BHV, 2002.11. �.�.� ° ±¥¢¨· �´®°¬ ¶¨®»¥ ²¥µ®«®£¨¨ ¢ ¬ ²¥¬ ²¨ª¥, �®±ª¢ , �®«®-�°¥±±, 2003.12. �.�.�£ °¥¢ , �.�.�¢¥¤¥±ª ¿, �.�.�±¨¯¥ª® Maple ¢ ª³°±¥ ¬ ²¥¬ ²¨·¥±ª®£®   «¨§ . �¥²®¤¨·¥-±ª¨¥ ³ª § ¨¿ ª ¯° ª²¨·¥±ª¨¬ § ¿²¨¿¬ ¯® ²¥¬¥: \�°¥¤¥« ´³ª¶¨¨. �¥¯°¥°»¢®±²¼.", �., ����-����¨¬. �.�.�¨®«ª®¢±ª®£®, 1999. 11
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