
� à¨ ­â 11. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t+ 2xt .2. � ©â¨ â ªãî ªà¨¢ãî, ¯à®å®¤ïéãî ç¥à¥§ â®çªã (0;�2) , çâ®¡ë ã£«®-¢®© ª®íää¨æ¨¥­â ª á â¥«ì­®© ¢ «î¡®© ¥¥ â®çª¥ à ¢­ï«áï ®à¤¨­ â¥ íâ®©â®çª¨, ã¢¥«¨ç¥­­®© ¢ âà¨ à § .3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ (t2x2 � 1)x0 + 2tx3 = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 + x 
os t = sin t 
os t; x(0) = 1:5. �®ª § âì, çâ® «¨­¥©­®¥ ãà ¢­¥­¨¥ x0 = kx + f(t) , £¤¥ k | ¯®áâ®-ï­­ ï, ®â«¨ç­ ï ®â 0 ,   f(t) | ! -¯¥à¨®¤¨ç¥áª ï äã­ªæ¨ï, ¨¬¥¥â à®¢­®®¤­® ! -¯¥à¨®¤¨ç¥áª®¥ à¥è¥­¨¥, ¨ ­ ©â¨ íâ® à¥è¥­¨¥.6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï. xpx2 � y2 � 1! dx� y dypx2 � y2 = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(1� x2y) dx+ x2(y � x) dy = 0:8. �à ¢­¥­¨¥ y000 = 0 ¨¬¥¥â á¢®¨¬¨ à¥è¥­¨ï¬¨ ¤¢¥ äã­ªæ¨¨: y1(t) = 0¨ y2(t) = t . � ª á®£« áã¥âáï á â¥®à¥¬®© áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­­®áâ¨â®â ä ªâ, çâ® ®¡¥ íâ¨ ªà¨¢ë¥ ¯à®å®¤ïâ ç¥à¥§ â®çªã (0; 0) ¯«®áª®áâ¨ Oty ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = 3px2 . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = (x0 � 1)ex0 : �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª . �¯à¥¤¥«¨âì ®¡« áâ¨ áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­-­®áâ¨ à¥è¥­¨ï § ¤ ç¨ �®è¨: ) t(x02 + e2x) = �2x0; ¡) x = (tx0 + 2x)2; ¢) x2(x � tx0) = t3x0;£) x0 = x2 � t2x(t+ 1) ; ¤) (t+ x)2x0 = 1:31



12. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x03 = (x+ 1)2x00; x(0) = 0; x0(0) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yv + yiv + 2y000 + 2y00 + y0 + y = 0; ¡) y00 + 2y0 � 3y = �4et + 3t+ 2;¢) y000 + 9y0 = 2 sin 3t+ e3t; £) t2y00 + ty0 + y = 2 sin(ln t):14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 � 3y0 = 9e�3t3 + e�3t ; y(0) = 4 ln 4; y0(0) = 3(3 ln 4� 1):15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 2x� y;_y = 4x+ 4y:� à¨ ­â 21. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = x� tt+ x .2. � ©â¨ ªà¨¢ãî y , ¤«ï ª®â®à®© ¯«®é ¤ì S(t) , ®£à ­¨ç¥­­ ï ªà¨¢®©,®áìî  ¡áæ¨áá ¨ ¯àï¬ë¬¨ x = 0; x = t; ã¤®¢«¥â¢®àï¥â à ¢¥­áâ¢ã S(t) == a2 ln�y(t)=a� .3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥  1 +rx2t � 1! dt� 2x dx = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: dt = �exp(�x2=2)� tx� dx; x(1) = 0:5. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ ãà ¢­¥­¨ï x0+p(t)x = 0 , £¤¥ p(t) ­¥¯à¥àë¢­ ­  (a; b) , ¥á«¨ ¨§¢¥áâ­® ­¥­ã«¥¢®¥ ç áâ­®¥ à¥è¥­¨¥ x1(t) íâ®£® ãà ¢­¥­¨ï.6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.2x(1� ey)(1 + x2)2 dx+ ey1 + x2 dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x2 + y) dx� x dy = 0:8. �ä®à¬ã«¨à®¢ âì â¥®à¥¬ã áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­­®áâ¨ ¤«ï á¨-32



áâ¥¬ë ãà ¢­¥­¨© � �x� 3 _y = f(x; y);...y + 5 _x = g(x; y):9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®-áâ¨ ãà ¢­¥­¨ï x0 = (x � 1)px3 . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì£à ä¨ª¨ à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ (x0)2t = e1=x0 : �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª . �¯à¥¤¥«¨âì ®¡« áâ¨ áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­-­®áâ¨ à¥è¥­¨ï § ¤ ç¨ �®è¨: ) (tx0 � x)2 = x02 � 2xx0t + 1; ¡) x03 + (3t� 6)x0 = 3x;¢) tx0(ln x� ln t) = x; £) t(t� 1)x0 + x3 = tx;¤) (t 
osx+ sin 2x)x0 = 1:12. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x00 � exx0 = 0; x(0) = 0; x0(0) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yiv + 8y00 + 16y = 0; ¡) y00 � 3y0 + 2y = 3e2t + 2t2;¢) y00 + 4y = 8 
os2t+ 2e2t; £) t2y00 � ty0 = �t+ 3=t:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 � 6y0 + 8y = 41 + e�2t ; y(0) = 1 + 2 ln 2; y0(0) = 6 ln 2:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 4x� y;_y = x+ 2y:� à¨ ­â 31. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = x2 � 2txt2 .2. �®ª § âì, çâ® ¥¤¨­áâ¢¥­­ ï ªà¨¢ ï, ®¡« ¤ îé ï â¥¬ á¢®©áâ¢®¬, çâ®¢á¥ ¥¥ ­®à¬ «¨ ¯à®å®¤ïâ ç¥à¥§ ®¤­ã â®çªã, ¥áâì ®ªàã�­®áâì.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ 2tx0(t� x2) + x3 = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì33



£à ä¨ª: (t� 2tx� x2)x0 + x2 = 0; x(0) = 1:5. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®£® ­¥®¤­®à®¤­®£® ãà ¢­¥­¨ï ¯¥à¢®£®¯®àï¤ª , ¥á«¨ ¨§¢¥áâ­ë ¤¢  ç áâ­ëå à¥è¥­¨ï íâ®£® ãà ¢­¥­¨ï: x1(t) ¨x2(t) .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.2xy3 dx+ y2 � 3x2y4 dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x+ y2) dx� 2xy dy = 0:8. �«ï ãà ¢­¥­¨ï x000 = 2t�p1� t2 � (x0)2 ¯®áâ ¢¨âì ­ ç «ì­ë¥ ãá«®-¢¨ï â ª, çâ®¡ë ®­¨ ¢ë¤¥«ï«¨ ¥¤¨­áâ¢¥­­®¥ ¤¥©áâ¢¨â¥«ì­®¥ à¥è¥­¨¥.9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = ar

osx . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ t�1 + (x0)2�3=2 = a: �ëïá­¨âì ¢®¯à®á® áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª . �¯à¥¤¥«¨âì ®¡« áâ¨ áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­-­®áâ¨ à¥è¥­¨ï § ¤ ç¨ �®è¨: ) (tx0 � x)2 = t2x2 � t4; ¡) 2x03 � 3x02 + t = x; ¢) xx0 = 4t+ 3x� 2;£) tx0 + 1 = et�x; ¤) x0 = (4t+ x� 3)2:12. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: (1 + xx0)x00 = (1 + x02)x0; x(0) = 1; x0(0) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yiv + 2y000 + 3y00 + 2y0 + y = 0; ¡) y00 � 3y0 = e3t � 18t+ 5;¢) y000 + y0 = 5 sin t+ 3et; £) t2y00 � ty0 + y = 6t ln t:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + �2y = �2sin�t ; y(1=2) = 1; y0(1=2) = �22 :15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = �x� 2y;_y = 3x+ 4y:34



� à¨ ­â 41. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = 3t2 + x2 .2. � ©â¨ ªà¨¢ë¥, ã ª®â®àëå ®âà¥§®ª, ®âá¥ª ¥¬ë© ­®à¬ «ìî ­  ®á¨ Ot ,à ¢¥­ x2=t .3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ 2t+ 3x� 5 + (3t+ 2x� 5)x0 = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: t2 + tx0 = x; x(1) = 0:5. �ë¯¨á âì «¨­¥©­®¥ ®¤­®à®¤­®¥ ãà ¢­¥­¨¥ ¯¥à¢®£® ¯®àï¤ª , ¥á«¨¨§¢¥áâ­® ®¤­® ­¥­ã«¥¢®¥ ç áâ­®¥ à¥è¥­¨¥ x1(t) íâ®£® ãà ¢­¥­¨ï.6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.�1 + ex=y� dx+ ex=y �1� xy� dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(2x2y + 2y + 5) dx+ (2x3 + 2x) dy = 0:8. �¥à­® «¨, çâ® ¢áïª ï áª «ïà­ ï äã­ªæ¨ï ¤¢ãå ¯¥à¥¬¥­­ëå f(t; x) ,¨¬¥îé ï ®£à ­¨ç¥­­ãî ç áâ­ãî ¯à®¨§¢®¤­ãî ¯® x , ã¤®¢«¥â¢®àï¥â ãá«®-¢¨î �¨¯è¨æ  ¯® x ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï. �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨ à¥è¥­¨©.x0 = f(x) , £¤¥ f(x) = � x lnx; ¥á«¨ x > 0;0; ¥á«¨ x = 0:10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x2=5+(x0)2=5 = a2=5: �ëïá­¨âì ¢®¯à®á® áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) (x� 2tx0)2 = 4xx03; ¡) 3x03 � tx0 + 1 = 0; ¢) xx0 + tx = t3;£) x2 = (txx0 + 1) ln t; ¤) (2t2x� 3x2)x0 = 6t2 � 2tx2 + 1:12. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: (x+ 1)2x00 = (x0)3; x(0) = 0; x0(0) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: 35



 ) yv + 8y000 + 16y0 = 0; ¡) y00 + 4y0 + 4y = 3e�2t + 5t2 � 8;¢) y000 + 5y0 = �3 sinp5t+ 4ep5t;£) (2t+ 1)2y00 � 4(2t+ 1)y0 + 8y = �8t� 4:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + 3y0 + 2y = e�t2 + et ; y(0) = 0; y0(0) = 0:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = x+ y;_y = �2x+ 4y:� à¨ ­â 51. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = 3t2 � x2 .2. �®ª § âì, çâ® ªà¨¢ ï, ã£«®¢®© ª®íää¨æ¨¥­â ª á â¥«ì­®© ª®â®à®© ¢«î¡®© â®çª¥ ¯à®¯®àæ¨®­ «¥­  ¡áæ¨áá¥ â®çª¨ ª á ­¨ï, ¥áâì ¯ à ¡®« .3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ 8t+ 4x+ 1 + (4t+ 2x+ 1)x0 = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 � 2tx = 2t exp(t2); x(0) = 1:5. Ǒ®ª § âì, çâ® ®¤­¨¬ ¨§ à¥è¥­¨© ãà ¢­¥­¨ïx0 + kx = kq(t); t 2 [0;+1);£¤¥ k | ¯®áâ®ï­­®¥ ç¨á«®, ï¢«ï¥âáï äã­ªæ¨ï x = k +1R0 q(t� s)e�ks ds .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.�sin(xy) + xy 
os(xy)� dx+ x2 
os(xy) dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x4 lnx� 2xy3) dx+ 3x2y2 dy = 0:8. �¥à­® «¨, çâ® ¢áïª ï áª «ïà­ ï äã­ªæ¨ï ¤¢ãå ¯¥à¥¬¥­­ëå f(t; x) ,ã¤®¢«¥â¢®àïîé ï ãá«®¢¨î �¨¯è¨æ  ¯® x , ¨¬¥¥â ç áâ­ãî ¯à®¨§¢®¤­ãî¯® x ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï. �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨ à¥è¥­¨©.x0 = f(x) , £¤¥ f(x) = � x ln2 x; ¥á«¨ x > 0;0; ¥á«¨ x = 0:36



10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ t = x0 + sinx0: �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) t2(x� tx0) = xx02; ¡) tx0 + x = lnx0; ¢) (2t+ x+ 5)x0 = 3t+ 6;£) (x0 � tpx)(t2 � 1) = tx; ¤) (t2x2 + 1)x+ (tx� 1)2tx0 = 0:12. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x00 � 12x2 = 0; x(0) = 1=2; x0(0) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yiv � 4y000 + 8y00 � 16y0 + 16y = 0; ¡) y000 � y0 = et sin t+ 2t2;¢) y00 + 16y = 2 
os4t+ 5e4t; £) (t+ 1)2y00 � 2(t+ 1)y0 + 2y = 6t+ 6:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + 4y = 8 
tg 2t; y(�=4) = 5; y0(�=4) = 4:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 6x� y;_y = 3x+ 2y:� à¨ ­â 61. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = (2x� 5)(t+ 1) .2. � ©â¨ ªà¨¢ãî, ¤«ï ª®â®à®© ã£«®¢®© ª®íää¨æ¨¥­â ª á â¥«ì­®© ¢ ª -�¤®© â®çª¥ ¢ n à § ¡®«ìè¥ ã£«®¢®£® ª®íää¨æ¨¥­â  ¯àï¬®©, á®¥¤¨­ïîé¥©âã �¥ â®çªã á ­ ç «®¬ ª®®à¤¨­ â.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x0 = exp�xt �+ xt :4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 + 2tx = exp(�t2); x(1) = 0:5. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®£® ®¤­®à®¤­®£® ãà ¢­¥­¨ïx0 + p(t)x = 0 ,¯à¨¢¥¤ï ¥£® ª ãà ¢­¥­¨î á ¯®áâ®ï­­ë¬ ª®íää¨æ¨¥­â®¬ ¯à¨ x ¯à¨ ¯®¬®é¨§ ¬¥­ë ­¥§ ¢¨á¨¬®© ¯¥à¥¬¥­­®© t =  (�) .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.x(2x2 + y2) dx+ y(x2 + 2y2) dy = 0:37



7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x+ sinx+ sin y) dx+ 
os y dy = 0:8. Ǒà¨¢¥áâ¨ ¯à¨¬¥à ãà ¢­¥­¨ï x0 = f(t; x) á ­¥¯à¥àë¢­®© ¯à ¢®© ç -áâìî, ã ª®â®à®© ¢ â®çª¥ (0; 0) ­ àãè « áì ¡ë ¥¤¨­áâ¢¥­­®áâì à¥è¥­¨ï.9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = 3 3p(t+ x)2 � 1 . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì£à ä¨ª¨ à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = x0(1+ x0 
osx0): �ëïá­¨âì ¢®¯à®á® áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) x04 = 4x(tx0 � 2x)2; ¡) 3x04 = x0 + x; ¢) x0 = 3t+px� t2;£) x2x0 + t2 sin3 t = x3 
tg t; ¤) x0 = 3p2t� x+ 2:12. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: 2xx00 = 3 + (x0)2; x(1) = 1; x0(1) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yiv � 2y000 + 2y00 � 2y0 + y = 0; ¡) y00 � 2y0 + 2y = ett sin t;¢) y000 + 49y0 = 5 sin 7t+ 6e7t; £) t3y000 � 3t2y00 + 6ty0 � 6y = �2t:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + �2y = �2
os�t ; y(0) = 3; y0(0) = 0:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = �x+ 8y;_y = x+ y:� à¨ ­â 71. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 � x2 + x .2. � ©â¨ ªà¨¢ãî, ®¡« ¤ îéãî â¥¬ á¢®©áâ¢®¬, çâ® ®âà¥§®ª ª á â¥«ì­®©ª ªà¨¢®©, § ª«îç¥­­ë© ¬¥�¤ã ®áï¬¨ ª®®à¤¨­ â, ¤¥«¨âáï ¢ â®çª¥ ª á ­¨ï¯®¯®« ¬.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ � 2t2 � x2� dt+ dx = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,38



­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 
os t� x sin t = 2t; x(0) = 0:5. � «¨­¥©­®¬ ®¤­®à®¤­®¬ ¤¨ää¥à¥­æ¨ «ì­®¬ ãà ¢­¥­¨¨x2y00 + xy0 + y = 0¯à®¨§¢¥áâ¨ § ¬¥­ã ¯¥à¥¬¥­­®© x = et ¨ ­ ©â¨ ®¡é¥¥ à¥è¥­¨¥.6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.(3x2 + 6xy2) dx+ (6x2y + 4y3) dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(2xy � y3) dx+ (2x2 lnx+ 3xy2) dy = 0:8. � ª¨¥ ¨§ á«¥¤ãîé¨å äã­ªæ¨©: t2 + x2; jt � xj; pt2 + x2 ã¤®-¢«¥â¢®àïîâ £«®¡ «ì­®¬ã ãá«®¢¨î �¨¯è¨æ  ¯® ¯¥à¥¬¥­­®© x ¢ ®¡« áâ¨0 < t < 1; 0 < x < 1 ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = 1 + 32(x � t)3=2 . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì£à ä¨ª¨ à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = ar
sinx0+ln�1+ (x0)2�: �ëïá­¨âì¢®¯à®á ® áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) t2x02�2(tx�2)x0+x2 = 0; ¡) 2x0 = t+ln x0; ¢) 2tx0+1 = x+ t2x� 1 ;£) (2tex + x4)x0 = xex; ¤) x0 = tg(x� 2t):12. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: t3x00 = 4 ln t; x(1) = 4; x0(1) = 0:13. �¥è¨âì ãà ¢­¥­¨ï: ) yiv + 2y00 � 8y0 + 5y = 0; ¡) yiv � y = �8e�t + t;¢) y00 + 49y = 25 
os 7t+ 7e7t; £) t2y00 + ty0 + y = t(6� ln t):14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + 4y = 4 
tg 2t; y(�=4) = 3; y0(�=4) = 2:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 2x+ y;_y = x� 3y:39



� à¨ ­â 81. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 + 2t+ x2 .2. � ©â¨ ªà¨¢ãî, ®¡« ¤ îéãî â¥¬ á¢®©áâ¢®¬, çâ® ¢¥«¨ç¨­  ¯¥à¯¥­¤¨-ªã«ïà , ®¯ãé¥­­®£® ¨§ ­ ç «  ª®®à¤¨­ â ­  ª á â¥«ì­ãî, à ¢­   ¡áæ¨áá¥â®çª¨ ª á ­¨ï.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ (x+ xpt2x4 � 1) dt+ 2t dx = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: tx0 � 2x = t3 
os t; x(�) = 0:5. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®£® ­¥®¤­®à®¤­®£® ãà ¢­¥­¨ïx0 + p(t)x = q(t) ,¯à¨¢¥¤ï ¥£® ª ãà ¢­¥­¨î, ­¥ á®¤¥à� é¥¬ã ç«¥­  á ¨áª®¬®© äã­ªæ¨¥© ¯à¨¯®¬®é¨ ¢¢¥¤¥­¨ï ­®¢®© ¨áª®¬®© äã­ªæ¨¨ z ¯® ä®à¬ã«¥ x = �(t)z , £¤¥�(t) | ­¥ª®â®à ï ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ ï äã­ªæ¨ï.6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï. xpx2 + y2 + 1x + 1y! dx + ypx2 + y2 � xy2 + 1y! dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(3y2 � x) dx + (2y3 � 6xy) dy = 0:8. � ª¨¥ ¨§ á«¥¤ãîé¨å äã­ªæ¨© tx3 + t2; sin(t � x); px+ 2t ã¤®-¢«¥â¢®àïîâ £«®¡ «ì­®¬ã ãá«®¢¨î �¨¯è¨æ  ¯® ¯¥à¥¬¥­­®© x ¢ ®¡« áâ¨0 < t < 1; 0 < x < 1 ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = jxj . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ t = (x0)2 � 2x0 + 2: �ëïá­¨âì ¢®¯à®á® áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) x2 + t2x05 = tx(x02 + x03); ¡) 2tx0 � x = sinx0;¢) t2(dx� dt) = (t+ x)x dt; £) tx0 = tpx� t2 + 2x;¤) x0 + tgx = t se
x:40



12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: x0x2 + xx00 � (x0)2 = 0; x(0) = 1; x0(0) = 2:13. �¥è¨âì ãà ¢­¥­¨ï: ) y000 � 7y00 + 16y0 � 12y = 0; ¡) y00 � 3y0 + 2y = t(
os t+ 1);¢) y000 + 8y0 = sinp2t 
osp2t; £) t2y00 � 2y = sin(ln t):14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + 9y = 9sin 3t ; y(�=6) = 4; y0(�=6) = 3�2 :15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = x+ y;_y = �2x+ 4y:� à¨ ­â 91. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = x2 + x+ 1 .2. �¯à¥¤¥«¨âì ªà¨¢ãî, ã ª®â®à®© ®â­®è¥­¨¥ ®âà¥§ª , ®âá¥ª ¥¬®£® ª -á â¥«ì­®© ­  ®á¨ ®à¤¨­ â, ª ¤«¨­¥ à ¤¨ãá -¢¥ªâ®à  â®çª¨ ª á ­¨ï à ¢­®¯®áâ®ï­­®© ¢¥«¨ç¨­¥.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ (x4 � 3t2) dx+ tx dt = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 � x tg t = 1
os3 t ; x(0) = 0:5. � ©â¨ ç áâ­ë¥ ¯à®¨§¢®¤­ë¥ ®â à¥è¥­¨ï § ¤ ç¨ �®è¨x0 + p(t)x = 0; x(t0) = x0¯® t0 ¨ x0 ¢ â®çª¥ (t0; x0) .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.�3x2 tg y � 2y3x3 � dx+�x3 se
2 y + 4y3 + 3y2x2 � dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x2 + y2 + 1) dx� 2xy dy = 0:8. � ª¨¥ ¨§ á«¥¤ãîé¨å äã­ªæ¨©: 1t+ x ; jt�xj; tx2 lnx ã¤®¢«¥â¢®àïîâ£«®¡ «ì­®¬ã ãá«®¢¨î �¨¯è¨æ  ¯® ¯¥à¥¬¥­­®© x ¢ ®¡« áâ¨ 0 < t < 1;41



0 < x < 1 ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = pjxj . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = lnx0 + sinx0: �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) t2x02 � 2txx0 = t2 + 3x2; ¡) x02t = e1=x0 ;¢) t dx� x dt = tpt2 + x2 dt; £) (t+ 2x3)x0 = x;¤) (xx0)3 = 27t(x2 � 2t2):12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: 2xx00 + x2 � (x0)2 = 0; x(0) = 1; x0(0) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) y000 � 6y00 + 12y0 � 8y = 0; ¡) y00 + 3y0 � 4y = te�t + 3;¢) y000 � 7y0 = 5 sinp7t+ 9ep7t; £) t2y00 � ty0 � 3y = �16 ln tt :14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 � 6y0 + 8y = 42 + e�2t ; y(0) = 1 + 3 ln 3; y0(0) = 10 ln 3:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 4x� 5y;_y = x:� à¨ ­â 101. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t+ x� x2 .2. � ©â¨ ªà¨¢ãî, ¤«ï ª®â®à®© ¤«¨­  ®âà¥§ª , ®âá¥ª ¥¬®£® ­  ®á¨ ®à¤¨-­ â ­®à¬ «ìî, ¯à®¢¥¤¥­­®© ¢ ¯à®¨§¢®«ì­®© â®çª¥ ªà¨¢®©, à ¢­  à ááâ®ï-­¨î íâ®© â®çª¨ ®â ­ ç «  ª®®à¤¨­ â.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x3 dt+ 2(t2 � tx2) dx = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0t ln t� x = 3t3 ln2 t; x(e) = e3:42



5. � ©â¨ ç áâ­ë¥ ¯à®¨§¢®¤­ë¥ ®â à¥è¥­¨ï § ¤ ç¨ �®è¨x0 + p(t)x = q(t); x(t0) = x0¯® t0 ¨ x0 ¢ â®çª¥ (t0; x0) .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.�2x+ x2 + y2x2y � dx = x2 + y2xy2 dy:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x� xy) dx+ (x2 + y) dy = 0:8. �¤®¢«¥â¢®àï¥â «¨ äã­ªæ¨ï f(t; x) = pt2 + x2 ãá«®¢¨î �¨¯è¨æ : ) ¯® ¯¥à¥¬¥­­®© x ;¡) ¯® ¯ à¥ ¯¥à¥¬¥­­ëå (t; x) ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = px� t . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x0 = ex0=x: �ëïá­¨âì ¢®¯à®á ® áãé¥-áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) (tx0 � x)3 = x03 � 1; ¡) t2x2x0 = 2tx0 � x;¢) �t� x 
os xt � dt+ t 
os xt dx = 0; £) x+ x0 ln2 x = (t+ 2 lnx)x0;¤) x0 = 12pt+ 3px:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: x00x3 = 3; x(1) = 1; x0(1) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yvi � y = 0; ¡) y00 � 5y0 + 6y = t2e2t � 3;¢) y000 + 7y0 = 5 sinp7t+ 10ep7t; £) t2y00 � 2ty0 + 2y = t2 � 2t+ 2:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + 3y0 = 9e3t1 + e3t ; y(0) = ln 4; y0(0) = 3(1� ln 2):15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = x� y;_y = �4x+ y:43



� à¨ ­â 111. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = xt2 + 2 .2. � ©â¨ ªà¨¢ãî, ¤«ï ª®â®à®© ¯à®¨§¢¥¤¥­¨¥  ¡áæ¨ááë ¯à®¨§¢®«ì­®©â®çª¨ ªà¨¢®© ­  ¢¥«¨ç¨­ã ®âà¥§ª , ®âá¥ª ¥¬®£® ­®à¬ «ìî ­  ®á¨ ®à¤¨­ â,à ¢­® ã¤¢®¥­­®¬ã ª¢ ¤à âã à ááâ®ï­¨ï ®â íâ®© â®çª¨ ¤® ­ ç «  ª®®à¤¨-­ â.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x0 = t� xt� 2x:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: (2t� x2)x0 = 2x; x(�8) = 8:5. �¡é¥¥ à¥è¥­¨¥ «¨­¥©­®£® ãà ¢­¥­¨ï ¨¬¥¥â ¢¨¤ x = A(t)C + B(t) .�®ª § âì ®¡à â­®¥: ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ ¢áïª®£® á¥¬¥©áâ¢  ªà¨-¢ëå íâ®£® ¢¨¤  ¥áâì «¨­¥©­®¥ ãà ¢­¥­¨¥ ¯¥à¢®£® ¯®àï¤ª .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.�x+ sin 2xy � dx+�y � sin2 xy2 � dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x2 + y) dx� x dy = 0:8. Ǒà¨ ª ª¨å n ãà ¢­¥­¨¥ x(n) = f(t; x) , £¤¥ f ¨ f 0x ­¥¯à¥àë¢­ë,¬®�¥â ¨¬¥âì áà¥¤¨ á¢®¨å à¥è¥­¨© ¤¢¥ äã­ªæ¨¨: x1(t) = t ¨ x2(t) == t2 � t+ 1 ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = 12p2x� t + 1 . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì£à ä¨ª¨ à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = (x0)2ex0 : �ëïá­¨âì ¢®¯à®á ® áã-é¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) x02 � xx0 + et = 0; ¡) t = lnx0 + sinx0;¢) (2t+ 3x� 1) dt+ (4t+ 6x� 5) dx = 0; £) x0 = 1t� x2 ;44



¤) xx0 + t = 12 � t2 + x2t �2 :12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: (t+ 1)x00 + t(x0)2 = x0; x(1) = �2; x0(1) = 4:13. �¥è¨âì ãà ¢­¥­¨ï: ) yvi + y = 0; ¡) y00 � 2y0 + y = t(6et � 2);¢) y00 + 81y = 8 
os9t� 11e9t; £) t2y00 + ty0 � y = tm; jmj 6= 1:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 � 3y0 + 2y = 12 + e�t ; y(0) = 1 + 3 ln 3; y0(0) = 5 ln 3:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = �x+ 8y;_y = x+ y:� à¨ ­â 121. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 � 4x2 .2. � ©â¨ ªà¨¢ãî, ã ª®â®à®© ®âà¥§®ª, ®âá¥ª ¥¬ë© ª á â¥«ì­®© ­  ®á¨®à¤¨­ â, à ¢¥­ ¯®«ãáã¬¬¥ ª®®à¤¨­ â â®çª¨ ª á ­¨ï.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x0 = xt+ x :4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 + x 
os t = 
os t; x(0) = 1:5. �®ª § âì, çâ® ¥á«¨ P (x; y) dx+Q(x; y) dy = 0 | ®¤­®à®¤­®¥ ãà ¢­¥-­¨¥,   ¢ëà �¥­¨¥ P (x; y) dx+Q(x; y) dy | ¯®«­ë© ¤¨ää¥à¥­æ¨ « ­¥ª®â®-à®© äã­ªæ¨¨, â® ®¡é¨© ¨­â¥£à « ¤ ­­®£® ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ï¨¬¥¥â ¢¨¤ xP (x; y) + yQ(x; y) = C:6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.(3x2 � 2x� y) dx+ (2y � x+ 3y2) dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.�px2 � y + 2x� dx� dy = 0:8. �ª®«ìª® ¨­â¥£à «ì­ëå ªà¨¢ëå ãà ¢­¥­¨ï x00 = f(t; x; x0) , £¤¥ f , f 0x ,45



f 0x0 | ­¥¯à¥àë¢­ë, ¯à®å®¤ïâ ç¥à¥§ â®çªã (0; 1) ¯«®áª®áâ¨ Otx , ª á ïáì¯àï¬®© x = 2t+ 1 ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï. �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨ à¥è¥­¨©.x0 = f(x) , £¤¥ f(x) = � x lnx; ¥á«¨ x > 0;x2 + x; ¥á«¨ x 6 0:10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = tx02 + (x0)2t2 : �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) tx(tx0 � x)2 +2x0 = 0; ¡) x = x0p1 + x02; ¢) 2tx0(t� x2) + x3 = 0;£) t� xx0 = 2x ; ¤) x0 = �3t+ x3 � 1x �2 :12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: (x � 2)x00 = 2(x0)2; x(0) = 3; x0(0) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yiv + y = 0; ¡) y00 + 4y0 + 4y = te2t � 2t2;¢) y00 + 12y = 12 sinp3t 
osp3t; £) t2y00 + 4ty0 + 2y = 2 ln2 t+ 12t:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + 4y = 4sin 2t ; y(�=4) = 2; y0(�=4) = �:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = x+ y;_y = �2x+ 3y:� à¨ ­â 131. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 � 4t� x2 .2. � ©â¨ ªà¨¢ë¥, ®¡« ¤ îé¨¥ â¥¬ á¢®©áâ¢®¬, çâ® ®âà¥§®ª, ª®â®àë©ª á â¥«ì­ ï ¢ ¯à®¨§¢®«ì­®© â®çª¥ ªà¨¢®© ®âá¥ª ¥â ­  ®á¨ ®à¤¨­ â, à ¢¥­ª¢ ¤à âã  ¡áæ¨ááë â®çª¨ ª á ­¨ï.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ dt2t2 � 2tx+ 2x2 = dxx2 � 4tx :4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,46



­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 = x2x lnx+ x� t ; x(e) = e:5. Ǒãáâì y1(t); y2(t) | ¤¢  à §«¨ç­ëå à¥è¥­¨ï ãà ¢­¥­¨ï y0 + p(t)y =q(t): Ǒà¨ ª ª¨å � ¨ � «¨­¥©­ ï ª®¬¡¨­ æ¨ï �y1(t)+�y2(t) ¥áâì à¥è¥­¨¥íâ®£® ãà ¢­¥­¨ï?6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.� xyp1 + x2 + 2xy � yx� dx+ (p1 + x2 + x2 � lnx) dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.�xy + 1� dx+�xy � 1� dy = 0:8. �ª®«ìª® ¨­â¥£à «ì­ëå ªà¨¢ëå ãà ¢­¥­¨ï x000 = f(t; x) , £¤¥ f ¨f 0x | ­¥¯à¥àë¢­ë, ¯à®å®¤ïâ ç¥à¥§ â®çªã (0; 0) ¯«®áª®áâ¨ Otx , ª á ïáì£à ä¨ª  äã­ªæ¨¨ x = sin t ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï. �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨ à¥è¥­¨©.x0 = f(x) , £¤¥ f(x) = � px; ¥á«¨ x > 0;x3 + x2; ¥á«¨ x 6 0:10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ t = xx0 + 1(x0)2 : �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) t2x02 + x2 = 2t(2� xx0); ¡) t = x02 � 2x0 + 2; ¢) x0 = 2tx31� t2x2 ;£) 2t3xx0 + 3t2x2 + 7 = 0; ¤) (t2 + x2 + 1)xx0 + (t2 + x2 � 1)t = 0:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: tx00 � 2x0 = 2t4; x(1) = 1=5; x0(1) = 4:13. �¥è¨âì ãà ¢­¥­¨ï: ) xiv � x = 0; ¡) y000 � 4y00 + 4y0 = t2 + te2t;¢) y00 � 12y = 13 sinp3t 
osp3t+ ep3t;£) (t+ 1)3y00 + 3(t+ 1)2y0 + (t+ 1)y = 6 ln(t+ 1):14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãî47



ªà¨¢ãî: y00 + 4y = 4
os 2t ; y(0) = 2; y0(0) = 0:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = x� 3y;_y = 3x+ y:� à¨ ­â 141. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 + 5t+ x2 � 3x .2. Ǒ®ª § âì, çâ® ªà¨¢ ï, á¨¬¬¥âà¨ç­ ï ®â­®á¨â¥«ì­® ­ ç «  ª®®à¤¨-­ â ª ¨­â¥£à «ì­®© ªà¨¢®© ãà ¢­¥­¨ï 4t2x02 � x2 = tx3 , â ª�¥ ¡ã¤¥â¨­â¥£à «ì­®© ªà¨¢®© íâ®£® ãà ¢­¥­¨ï.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ (x+pt2 + x2) dt� t dx = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 � xet = 2teet ; x(0) = e:5. �®ª § âì, çâ® «î¡®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï _x = g(x) ¬®­®â®­­®.6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.� 1x + sin y + y sinx� dx+�1y + x 
os y � 
osx� dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(2xy2 � y) dx+ (y2 + x+ y) dy = 0:8. �¤®¢«¥â¢®àï¥â «¨ £«®¡ «ì­®¬ã ãá«®¢¨î �¨¯è¨æ  ¯® ¯¥à¥¬¥­­®© x¢ ®¡« áâ¨ f(t; x) j t 2 R; x > tg äã­ªæ¨ï f(t; x) = px� t ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï. �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨ à¥è¥­¨©.x0 = f(x) , £¤¥ f(x) = � x ln2 x; ¥á«¨ x > 0;x2 + x; ¥á«¨ x 6 0:10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = tx0 + ap1 + (x0)2: �ëïá­¨âì ¢®-¯à®á ® áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) (tx0 + x)2 = t2x0; ¡) x = x0 lnx0; ¢) 2(t2 � tx2)x0 + x3 = 0;£) xx0 + x2 
tg t = 
os t; ¤) (t2 � 1)x0 + x2 � 2tx+ 1 = 0:48



12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: 1 + xx00 + (x0)2 = 0; x(1) = 1; x0(1) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yiv + 10y00 + 9y = 0; ¡) y00 � 8y0 + 20y = te4t sin 2t� 5;¢) y00 � 49y = 3 
os7t� 14e7t; £) (t� 2)2y00 � 3(t� 2)y0 + 4y = t:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 � 3y0 + 2y = 11 + e�t ; y(0) = 1 + 2 ln 2; y0(0) = 3 ln 2:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = �x� 5y;_y = x+ y:� à¨ ­â 151. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 + x2 + 2t .2. � ©â¨ ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ¤¨ää¥à¥­æ¨ «ì­®£® ãà ¢­¥­¨ïx0 + tx02 � x = 0 ,ï¢«ïîé¨¥áï ¯àï¬ë¬¨.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x0 = xt ln xt :4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 + tetx = e(1�t)et ; x(1) = 1:5. �®ª § âì, çâ® äã­ªæ¨ï x = 
os t (t 2 R) ­¥ ¬®�¥â ¡ëâì à¥è¥­¨¥¬ãà ¢­¥­¨ï _x = t2g(x):6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.y + sinx 
os2 xy
os2 xy dx+ x+ sin y 
os2 xy
os2 xy dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(xy2 + y) dx� x dy = 0:8. Ǒà¨ ª ª¨å n ãà ¢­¥­¨¥ x(n) = f(t; x) , £¤¥ f ¨ f 0x ­¥¯à¥àë¢-­ë, ¬®�¥â ¨¬¥âì áà¥¤¨ á¢®¨å à¥è¥­¨© äã­ªæ¨¨ x1(t) = 1 + t2=2 ¨x2(t) = 
os t ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨49



ãà ¢­¥­¨ï x0 = (x+1)2pjx� 1j . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì£à ä¨ª¨ à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = �t+(x0)2+(x0)3: �ëïá­¨âì ¢®¯à®á® áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) x02+2(t�1)x0�2x = 0; ¡) x = (x0�1)ex0 ; ¢) (x4�3t2)x0+ tx = 0;£) x0 = txe2t + x; ¤) txx0 � t2px2 + 1 = (t+ 1)(x2 + 1):12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: 2x00 = e4x; x(0) = 0; x0(0) = 1=2:13. �¥è¨âì ãà ¢­¥­¨ï: ) y000 � 2y00 + 9y0 � 18y = 0; ¡) y00 � 2y0 + y = 2tet + et sin 2t;¢) y00 + 49y = 3 
os 7t� 15e7t; £) y00 � 2yt2 = 3 ln(�t):14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + y = 1sin t ; y(�=2) = 1; y0(�=2) = �=2:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 2x+ y;_y = �x+ 4y:� à¨ ­â 161. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t� 3x+ 1 .2. � ©â¨ ªà¨¢ãî, §­ ï, çâ® ¯«®é ¤ì, § ª«îç¥­­ ï ¬¥�¤ã ®áìî ®à-¤¨­ â, íâ®© ªà¨¢®© ¨ ®à¤¨­ â®© «î¡®© â®çª¨ ­  ­¥©, à ¢­  ªã¡ã íâ®©®à¤¨­ âë.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ t(t+ 2x) dt+ (t2 � x2) dx = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 � x sin t = sin t 
os t; x(0) = 1:5. �®ª § âì, çâ® § ¤ ç  _x = j1� x2j; x(0) = 0 ¨¬¥¥â ®¯à¥¤¥«¥­­®¥ ­ ¢á¥© ®á¨ à¥è¥­¨¥, ª®â®à®¥ ¥¤¨­áâ¢¥­­® ­  «î¡®¬ ¯à®¬¥�ãâª¥, á®¤¥à� -é¥¬ ­ã«ì. 50



6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.2xy3 dx+ y2 � 3x2y4 dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x 
os y � y sin y) dy + (x sin y + y 
os y) dx = 0:8. �¤®¢«¥â¢®àï¥â «¨ £«®¡ «ì­®¬ã ãá«®¢¨î �¨¯è¨æ  ¯® ¯¥à¥¬¥­­®© x¢ ®¡« áâ¨ f(t; x) j t 2 R; x > tg äã­ªæ¨ï f(t; x) = 1jt� xj ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï. �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨ à¥è¥­¨©.x0 = f(x) , £¤¥ f(x) = 8><>: x ln x; ¥á«¨ x > 0;0; ¥á«¨ x = 0;x ln2(�x); ¥á«¨ x < 0:10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = x0+sinx0+
osx0: �ëïá­¨âì ¢®¯à®á® áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) t+ xx0 = x2(1 + x02); ¡) t = x0 + sinx0; ¢) 2t2x0 = x2(2tx0 � x);£) (4tx� 3)x0 + x2 = 1; ¤) x0 tg x+ 4t3 
osx = 2t:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: x00 � x0 
tg t = sin t; x(�=2) = 1; x0(�=2) = �=2:13. �¥è¨âì ãà ¢­¥­¨ï: ) y000 � 2y00 � y0 + 2y = 0; ¡) y00 � 2y0 + 2y = et sin t+ 3t;¢) y000 � 81y0 = 7 
os9t� 16e9t; £) t2y00 � ty0 + y = ln tt + tln t :14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + 6y0 + 8y = 4e�2t2 + e2t ; y(0) = 0; y0(0) = 0:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 3x� y;_y = 4x� y:
51



� à¨ ­â 171. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 + x2t .2. � ©â¨ â ªãî ªà¨¢ãî, çâ®¡ë ®âà¥§®ª ¥¥ ª á â¥«ì­®© ¬¥�¤ã ª®®à¤¨-­ â­ë¬¨ ®áï¬¨ ¨¬¥« ¯®áâ®ï­­ãî ¤«¨­ã a .3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ tx0 = 3x� 2t� 2ptx� t2:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: (1 + t2)x0 � 2tx = (1 + t2)2; x(1) = 5:5. �®£ãâ «¨ äã­ªæ¨¨ x1(t) = sin t; x2(t) � 1 ¡ëâì à¥è¥­¨ï¬¨ ®¤­®£® ¨â®£® �¥ ãà ¢­¥­¨ï x00 + a1x0 + a2x = 0 ?6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.y(x2 + y2 + a2) dy + x(x2 + y2 � a2) dx = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x2y3 + y) dx+ (x3y2 � x) dy = 0:8. �¤®¢«¥â¢®àï¥â «¨ £«®¡ «ì­®¬ã ãá«®¢¨î �¨¯è¨æ  ¯® ¯¥à¥¬¥­­®© x¢ ®¡« áâ¨ f(t; x) j t 2 R; x > tg äã­ªæ¨ï f(t; x) = 3pjt� xj ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = (2 � x)p1� x . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì£à ä¨ª¨ à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = tx0 + 4(x0)2: �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) tx02 = x� x0; ¡) x = x0(1 + x0 
osx0); ¢) xx0 + tx = t3;£) tx0 = 2px 
os t� 2x; ¤) dtt = � 1x � 2t� dx:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: tx00 = ln t+ 1; x(1) = 0; x0(1) = 0:13. �¥è¨âì ãà ¢­¥­¨ï: ) yiv � 5y00 + 4y = 0; ¡) y00 � y = 4 sh t+ 5t� 3;52



¢) y000 + 81y0 = 6 sin 9t� 17e9t; £) t2y00 � 2y = 3t2t+ 1 :14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 � 3y0 + 2y = et1 + e�t ; y(0) = 0; y0(0) = 0:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = �3x+ 2y;_y = �2x+ y:� à¨ ­â 181. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 � x2t .2. � ©â¨ ªà¨¢ë¥, ®¡« ¤ îé¨¥ â¥¬ á¢®©áâ¢®¬, çâ® ®âà¥§®ª, ª®â®àë© ª -á â¥«ì­ ï ¢ «î¡®© â®çª¥ ªà¨¢®© ®âá¥ª ¥â ­  ®á¨ ®à¤¨­ â, à ¢¥­ ª¢ ¤à âã ¡áæ¨ááë â®çª¨ ª á ­¨ï.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x0 = t+ 3x2t :4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 � 2t x = t3; x(1) = 1:5. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®£® ®¤­®à®¤­®£® ãà ¢­¥­¨ïx0 + p(t)x = 0 ,¯à¨¢¥¤ï ¥£® ª ãà ¢­¥­¨î á ¯®áâ®ï­­ë¬ ª®íää¨æ¨¥­â®¬ ¯à¨ x ¯à¨ ¯®¬®é¨§ ¬¥­ë ­¥§ ¢¨á¨¬®© ¯¥à¥¬¥­­®© t =  (�) .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.(3x2y + y3) dx+ (x3 + 3xy2) dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.x�4 + 1x2 � y2� dx� y�4� 1x2 � y2� dy = 0:8. �¤®¢«¥â¢®àï¥â «¨ £«®¡ «ì­®¬ã ãá«®¢¨î �¨¯è¨æ  ¯® ¯¥à¥¬¥­­®© x¢ ®¡« áâ¨ f(t; x) j t 2 R; x > tg äã­ªæ¨ï f(t; x) = jt� xj ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = p1� x2 . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨-ª¨ à¥è¥­¨©. 53



10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = 2tx0 + (x0)2: �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) x03 + (x02 � 2x0)t = 3x0 � x; ¡) x = ar
sinx0 + ln(1 + x02);¢) t2(dx� dt) = (t+ x)x dt; £) (1� t2)x0 � 2tx2 = tx;¤) 2(t� x2) dx = x dt:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: tx00 � x0 = t2 
os t; x(�=2) = 1; x0(�=2) = �=2:13. �¥è¨âì ãà ¢­¥­¨ï: ) yv � 10y000 + 9y0 = 0; ¡) y00 � 4y0 + 5y = e2t 
os t+ 2;¢) y000 � 64y0 = 7 sin 4t 
os 4t� 18e8t;£) (3t+ 7)3y000 + 3(3t+ 7)y0 � 6y = 0:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + y=4 = 14 
tg t2 ; y(�) = 2; y0(�) = 1=2:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 5x+ 3y;_y = �3x� y:� à¨ ­â 191. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 � xt .2. � ©â¨ ªà¨¢ãî, ã ª®â®à®© âà¥ã£®«ì­¨ª, ®¡à §®¢ ­­ë© ®áìî Ox , ª -á â¥«ì­®© ¨ à ¤¨ãá®¬-¢¥ªâ®à®¬ â®çª¨ ª á ­¨ï, à ¢­®¡¥¤à¥­­ë©.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x0 = t+ 2x�t :4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 + 2tx = 2te�t2 ; x(0) = 1:5. � «¨­¥©­®¬ ®¤­®à®¤­®¬ ¤¨ää¥à¥­æ¨ «ì­®¬ ãà ¢­¥­¨¨(1� x2)y00 � xy0 + y = 0¯à®¨§¢¥áâ¨ § ¬¥­ã ¯¥à¥¬¥­­®© x = 
os t ¨ ­ ©â¨ ®¡é¥¥ à¥è¥­¨¥.6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢54



¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.yxy�1 dx+ xy lnx dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x2 + y) dy + (x � xy) dx = 0:8. Ǒà¨ ª ª¨å n ãà ¢­¥­¨¥ x(n) = f(t; x) á ­¥¯à¥àë¢­ë¬¨ ­  ¯«®áª®áâ¨Otx äã­ªæ¨ï¬¨ f ¨ f 0x ¬®�¥â ¨¬¥âì à¥è¥­¨ï x1(t) = t3 � t ¨ x2(t) == �t ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = 1 + x3 . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ t = ex0 � 2x0: �ëïá­¨âì ¢®¯à®á ® áã-é¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) 4x = t2 + x02; ¡) x = 2tx0 + lnx0;¢) �t� x 
os xt � dt+ t 
os xt dx = 0; £) x0 + x = tx3;¤) dx+ (tx� tx3) dt = 0:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: x00 + x0 tg t = 
os t; x(0) = 1; x0(0) = 0:13. �¥è¨âì ãà ¢­¥­¨ï: ) y000 � 13y0 � 12y = 0; ¡) y00 � 8y0 + 17y = t(e4t sin t+ 5);¢) y000 � 7y0 = 7 
osp7t� 19ep7t; £) (3t� 2)2y00 � 3(3t� 2)y0 + 4y = t:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + 3y0 + 2y = e�t2 + et ; y(0) = 0; y0(0) = 0:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = x+ y;_y = 2x:
55



� à¨ ­â 201. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 � x2x .2. � ©â¨ ªà¨¢ãî, ã ª®â®à®© ®â­®è¥­¨¥ ®âà¥§ª , ®âá¥ª ¥¬®£® ª á â¥«ì-­®© ­  ®á¨ Ox , ª ®âà¥§ªã, ®âá¥ª ¥¬®¬ã ­®à¬ «ìî ­  ®á¨ Ot , ¥áâì ¢¥«¨-ç¨­  ¯®áâ®ï­­ ï, à ¢­ ï k .3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x0 = 2t+ xt :4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: x0 + 3t x = 2t3 ; x(1) = 1:5. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®£® ­¥®¤­®à®¤­®£® ãà ¢­¥­¨ïx0 + p(t)x = q(t) ,¯à¨¢¥¤ï ¥£® ª ãà ¢­¥­¨î, ­¥ á®¤¥à� é¥¬ã ç«¥­  á ¨áª®¬®© äã­ªæ¨¥© ¯à¨¯®¬®é¨ ¢¢¥¤¥­¨ï ­®¢®© ¨áª®¬®© äã­ªæ¨¨ z ¯® ä®à¬ã«¥ x = �(t)z , £¤¥�(t) | ­¥ª®â®à ï ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ ï äã­ªæ¨ï.6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï� sin 2xy + x� dx+�y � sin2 xy2 � dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.�2y + 1(x+ y)2� dx+�3y + x+ 1(x+ y)2� dy = 0:8. �ä®à¬ã«¨à®¢ âì â¥®à¥¬ã áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­­®áâ¨ ¤«ï á¨-áâ¥¬ë ãà ¢­¥­¨© � �t+ �x = f(t; x);...x � _t = g(t; x):9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®-áâ¨ ãà ¢­¥­¨ï x0 = x2 + x � 2 . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì£à ä¨ª¨ à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = 32 tx0 + ex0 : �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : 56



 ) tx0 = 2x+p1 + x02; ¡) x = t(1+ x0) + x02; ¢) x0pt = px� t+pt;£) x0 + t 3px = 3x; ¤) t dt+ (t2 
tgx� 3 
osx) dx = 0:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: x00 = 3px+ 1; x(2) = 0; x0(2) = 2:13. �¥è¨âì ãà ¢­¥­¨ï: ) y00 � y0 + y = 0; ¡) y00 + 4y0 + 3y = 
h t+ 3;¢) y000 + 7y0 = 7 
osp7t� 20ep7t; £) t2y00 � 6y = 5t3 + 8t2:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + y = 2 
tg t; y(�=2) = 1; y0(�=2) = 2:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = x� 2y;_y = 2x� 3y:� à¨ ­â 211. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 � x2t2 .2. � ©â¨ â ªãî ªà¨¢ãî, çâ®¡ë âà¥ã£®«ì­¨ª, ®¡à §®¢ ­­ë© ­®à¬ «ìî¨ ®áï¬¨ ª®®à¤¨­ â, ¡ë« à ¢­®¢¥«¨ª âà¥ã£®«ì­¨ªã, ®¡à §ã¥¬®¬ã ®áìî Ot ,ª á â¥«ì­®© ¨ ­®à¬ «ìî.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥(t2 + 2tx� x2) dt+ (x2 + 2tx� t2) dx = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: (1 + x2) dt = (ar
tgx� t) dx; x(0) = 0:5. � ©â¨ ç áâ­ë¥ ¯à®¨§¢®¤­ë¥ ®â à¥è¥­¨ï § ¤ ç¨ �®è¨x0 + p(t)x = 0; x(t0) = x0¯® t0 ¨ x0 ¢ â®çª¥ (t0; x0) .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.(3x2e2y � y sinx) dx+ (2x3e2y + 
osx) dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.x�4 + 1x2 � y2� dx� y�4� 1x2 � y2� dy = 0:57



8. �ª®«ìª® ¨­â¥£à «ì­ëå ªà¨¢ëå ãà ¢­¥­¨ï x00 = f(t; x) á ­¥¯à¥àë¢-­ë¬¨ f ¨ f 0x ¯à®å®¤¨â ç¥à¥§ â®çªã (�=2; 1) , ª á ïáì £à ä¨ª  äã­ªæ¨¨x = sin t ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®-áâ¨ ãà ¢­¥­¨ï x0 = xp1� x4 . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì£à ä¨ª¨ à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = tx0 + a(x0)2 : �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) xx02 � 2tx0 + x = 0; ¡) x = 2tx0 + sinx0; ¢) x(x� tx0) = pt4 + x4;£) tx0x + 2tx ln t+ 1 = 0; ¤) �tpx2 + 1 + 1� (x2 + 1) dt = tx dx:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: (t+ 1)x00 + t(x0)2 = x0; x(1) = �2; x0(1) = 4:13. �¥è¨âì ãà ¢­¥­¨ï: ) yv + 8y000 + 16y0 = 0; ¡) y00 + 2y0 + 2y = 
h t � sin t� 3;¢) y000 + y0 = 3 
os t+ 21et; £) t2y00 � ty0 + y = 8t3:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + y = 1sin t ; y(�=2) = 1; y0(�=2) = �=2:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 3x� 2y;_y = 4x� y:� à¨ ­â 221. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 � 2x+ 3 .2. � ©â¨ ªà¨¢ãî, ã ª®â®à®© ¢ ª �¤®© â®çª¥ ¤«¨­  ®âà¥§ª  ª á â¥«ì­®©¬¥�¤ã â®çª®© ª á ­¨ï ¨ ®áìî  ¡áæ¨áá à ¢­  ¤«¨­¥ ®âà¥§ª , ®âá¥ª ¥¬®£®ª á â¥«ì­®© ­  ®á¨  ¡áæ¨áá.3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ tx0 = 3x� 2t� 2ptx� t2:4. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -58



ä¨ª: t2x0 
os 1t � x sin 1t = �1; limt!+1 x(t) = 1:5. � ©â¨ ç áâ­ë¥ ¯à®¨§¢®¤­ë¥ ®â à¥è¥­¨ï § ¤ ç¨ �®è¨x0 + p(t)x = q(t); x(t0) = x0¯® t0 ¨ x0 ¢ â®çª¥ (t0; x0) .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.(3x sin y + 1) dx+�32x2 
os y + 3� dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.xy dx = (y3 + x2y + x2) dy:8. �ª®«ìª® áãé¥áâ¢ã¥â à¥è¥­¨© ãà ¢­¥­¨ï x(n) = sin(tx) , ã¤®¢«¥â¢®-àïîé¨å ãá«®¢¨ï¬ x(0) = 0 , x0(0) = 0 , x00(0) = 1 ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = jxj� , £¤¥ � > 0 . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì£à ä¨ª¨ à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = 2tx0 + lnx0: �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) (3t+ 1)x02 � 3(x+ 2)x0 + 9 = 0; ¡) x = tx0 + x02; ¢) x� tx0t+ xx0 = 2;£) tx0 = t2e�x + 2; ¤) x0 = 3p2t� x+ 2:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: (x + 1)2x00 = (x0)3; x(0) = 0; x0(0) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yv � 6yiv + 9y000 = 0; ¡) y00 + 2y0 + 5y = sh t � sin 2t;¢) y00 + 16y = 16 
os 4t+ 22et; £) x2y00 + xy0 + 4y = 10x:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + 9y = 9sin 3x; y(�=6) = 4; y0(�=6) = 3�2 :15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 2x+ y;_y = �x+ 2y:59



� à¨ ­â 231. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = t2 � 2x2 + 3 .2. � ©â¨ ªà¨¢ë¥, ¤«ï ª®â®àëå ¯«®é ¤ì âà¥ã£®«ì­¨ª , ®¡à §®¢ ­­®£®®áìî Ot , ª á â¥«ì­®© ¨ à ¤¨ãá®¬-¢¥ªâ®à®¬ â®çª¨ ª á ­¨ï, ¯®áâ®ï­­  ¨à ¢­  a2 .3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ (pt2 + x2 + t) dx� x dt = 0:4. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: x0 sin t+ x 
os t = 1; x(t) ®£à ­¨ç¥­® ¯à¨ t! 0:5. �¡é¥¥ à¥è¥­¨¥ «¨­¥©­®£® ãà ¢­¥­¨ï ¨¬¥¥â ¢¨¤ x = A(t)C + B(t) .�®ª § âì ®¡à â­®¥: ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ ¢áïª®£® á¥¬¥©áâ¢  ªà¨-¢ëå íâ®£® ¢¨¤  ¥áâì «¨­¥©­®¥ ãà ¢­¥­¨¥ ¯¥à¢®£® ¯®àï¤ª .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.�3x2 � y 
osxsin2 x � dx+� 1sinx � 1y� dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.(x2 � sin2 y) dx+ x sin 2y dy = 0:8. Ǒà¨ ª ª¨å t0 ¨ x0 ¨¬¥¥â ¬¥áâ® ¥¤¨­áâ¢¥­­®áâì à¥è¥­¨ï § ¤ ç¨�®è¨ x0 = 1 + 4px� t2; x(t0) = x0 ?9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = ax2 + bx+ 
 , £¤¥ a; b; 
 2 R . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­®¨§®¡à §¨âì £à ä¨ª¨ à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = tx0 + a2x0 : �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) tx02 + tx0 � x = 0; ¡) x = tx0 + ax02 ; ¢) 2t2x0 = x2(2tx0 � x);£) x0 � 8tpx = 4txt2 � 1; ¤) x0 + tg x = t se
x:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: tx00 = ln t+ 1; x(1) = 0; x0(1) = 0:60



13. �¥è¨âì ãà ¢­¥­¨ï: ) yvi + 64y = 0; ¡) yiv + 5y00 + 4y = sin t � 
os 2t;¢) y000 � y00 = 3 
os t+ 23et; £) t3y00 � 2ty = 6 ln t:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 � 3y0 = 9e�3t3 + e�3t ; y(0) = 4 ln 4; y0(0) = 3(3 ln 4� 1):15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 3x� y;_y = 2x:� à¨ ­â 241. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = x� 3t+ 6 .2. � ©â¨ ªà¨¢ãî, ã ª®â®à®© áà¥¤­ïï ®à¤¨­ â  ­  ®âà¥§ª¥ [0; t℄ , â®¥áâì ¢¥«¨ç¨­  1t tR0 x ds , ¯à®¯®àæ¨®­ «ì­  ®à¤¨­ â¥ x(t) â®çª¨ ªà¨¢®©,«¥� é¥© ¢ ¯à ¢®¬ ª®­æ¥ t ®âà¥§ª  [0; t℄ .3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ (t+ x� 2) dt+ (t� x+ 4) dx = 0:4. �¥è¨âì § ¤ çã �®è¨, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï,­ ©â¨ ¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì£à ä¨ª: et2x0 + 2txet2 = t sin t; x(0) = 1:5. �®ª § âì, çâ® «¨­¥©­®¥ ãà ¢­¥­¨¥ ¯¥à¢®£® ¯®àï¤ª  ®áâ ¥âáï «¨­¥©-­ë¬ ¯à¨ «î¡®© § ¬¥­¥ ­¥§ ¢¨á¨¬®© ¯¥à¥¬¥­­®© t = '(�) .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.�3e3x tg y � 1x4� dx+ (e3x se
2 y � 3y2) dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.y2 dx+ (ex � y) dy = 0:8. �«ï ãà ¢­¥­¨ï x0 = 3px� 1 ¢ë¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ç¥à¥§ª �¤ãî â®çªã ¯à®å®¤¨â ¥¤¨­áâ¢¥­­ ï ¨­â¥£à «ì­ ï ªà¨¢ ï ãà ¢­¥­¨ï.9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï. �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨ à¥è¥­¨©.x0 = � x2 � x; ¥á«¨ x > 0;jxj2=3; ¥á«¨ x 6 0: 61



10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ x = �tx0 + (x0)5=2: �ëïá­¨âì ¢®¯à®á® áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) t4x02 � tx0 � x = 0; ¡) x = 32 tx0 + ex0 ; ¢) t2x0 = x(t+ x);£) tx0 = (t2 + tgx) 
os2 x; ¤) x0 = 12pt+ 3px:12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: (x0)2 � 2xx00 � x2 = 0; x(0) = 1; x0(0) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yiv � 5y00 + 4y = 0; ¡) y00 + 4y = 
os t � 
os 3t� 4;¢) y000 + 100y0 = 4 sin 10t+ 24e10t; £) t2y00 � 3ty0 + 5y = 3t2:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 + 4y = 4
os 2t ; y(0) = 2; y0(0) = 0:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = y;_y = 2x+ y:� à¨ ­â 251. �¥â®¤®¬ ¨§®ª«¨­ ¯®áâà®¨âì ¨­â¥£à «ì­ë¥ ªà¨¢ë¥ ãà ¢­¥­¨ïx0 = x2 + 2x� 3t .2. � ©â¨ â ªãî ªà¨¢ãî, çâ®¡ë  ¡áæ¨áá  æ¥­âà  âï�¥áâ¨ ªà¨¢®«¨­¥©­®©âà ¯¥æ¨¨, § ª«îç¥­­®© ¬¥�¤ã ®áìî Ot , ªà¨¢®© ¨ ¯àï¬ë¬¨ t = 0; t = t0;¡ë«  à ¢­  34t0 .3. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ (2t� 2x� 1) dt+ (t� x+ 1) dx = 0:4. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: x0 
os t� x sin t = � sin 2t; limt!�=2x(t) = 0:5. �®ª § âì, çâ® «¨­¥©­®¥ ãà ¢­¥­¨¥ ¯¥à¢®£® ¯®àï¤ª  ®áâ ¥âáï «¨­¥©-­ë¬ ¯à¨ «î¡®¬ «¨­¥©­®¬ ¯à¥®¡à §®¢ ­¨¨ ¨áª®¬®© äã­ªæ¨¨x = �(t)z + �(t) .6. �¯à¥¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ ï¢«ï¥âáï ãà ¢­¥­¨¥¬ ¢62



¯®«­ëå ¤¨ää¥à¥­æ¨ « å, ­ ©â¨ ¥£® ®¡é¨© ¨­â¥£à « ¨ ®á®¡ë¥ à¥è¥­¨ï.2x(1� ey)(1 + x2)2 dx+ ey1 + x2 dy = 0:7. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥, ­ ©â¨ ®á®¡ë¥ à¥è¥­¨ï.y dx� x dy = 2x3 tg yx dx:8. �  ¯«®áª®áâ¨ (t; x) ¢ë¤¥«¨âì ®¡« áâ¨, ¢ ª®â®àëå ãà ¢­¥­¨¥ x0 == 3px� 1t2 � x ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ â¥®à¥¬ë áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­-­®áâ¨ á ãá«®¢¨¥¬ �¨¯è¨æ .9. � ©â¨ ¢á¥ ®á®¡ë¥ à¥è¥­¨ï ¨ ¬ ªá¨¬ «ì­ë¥ ®¡« áâ¨ ¥¤¨­áâ¢¥­­®áâ¨ãà ¢­¥­¨ï x0 = j2x�3tj . �  ç¥àâ¥�¥ ¯à¨¡«¨§¨â¥«ì­® ¨§®¡à §¨âì £à ä¨ª¨à¥è¥­¨©.10. Ǒà®¨­â¥£à¨à®¢ âì ãà ¢­¥­¨¥ t2(1� x0) = (x0)3: �ëïá­¨âì ¢®¯à®á ®áãé¥áâ¢®¢ ­¨¨ ®á®¡ëå à¥è¥­¨©.11. Ǒà¨¬¥­ïï à §«¨ç­ë¥ ¬¥â®¤ë, ­ ©â¨ ®¡é¨¥ ¨ ®á®¡ë¥ à¥è¥­¨ï ãà ¢-­¥­¨© ¯¥à¢®£® ¯®àï¤ª : ) x02 � xx0 + et = 0; ¡) x = tx02 � 1x0 ; ¢) tx0 + t2 + tx� x = 0;£) x0 = 3t2t3 + x+ 1; ¤) x0 = �3t+ x3 � 1x �2 :12. �¥è¨âì § ¤ çã, ¢ëïá­¨âì ¢®¯à®á ® ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï, ­ ©â¨¬ ªá¨¬ «ì­ë© ¨­â¥à¢ « áãé¥áâ¢®¢ ­¨ï íâ®£® à¥è¥­¨ï ¨ ¯®áâà®¨âì £à -ä¨ª: x00 � 12x2 = 0; x(0) = 1=2; x0(0) = 1:13. �¥è¨âì ãà ¢­¥­¨ï: ) yiv + 4y00 + 3y = 0; ¡) y00 � 4y0 + 8y = e2t sin2 t;¢) y000 � 100y0 = 3 
os 10t+ 25e10t; £) (5t+ 1)2y00 � 3(5t+ 1)y0 + 4y = t:14. �¥è¨âì § ¤ çã �®è¨ ¨ ¯®áâà®¨âì á®®â¢¥âáâ¢ãîéãî ¨­â¥£à «ì­ãîªà¨¢ãî: y00 � 6y0 + 8y = 42 + e�2t ; y(0) = 1 + 3 ln 3; y0(0) = 10 ln 3:15. � ©â¨ ®¡é¥¥ à¥è¥­¨¥ «¨­¥©­®© á¨áâ¥¬ë � _x = 4x+ y;_y = �2x+ y:
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