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y”—5y’+6y:0‘ ’(ery)dachxdy:O‘ Solution 1 : a(gjy) :% = eq. is exact.
A =2 By integrating (z+y)dx+2zdy ’71 :0,1] = R?, i (t) = (tz,0),

Solution : A\2>—5\+6=0 = \p=3 = y(z)=C1 e** +Cy e*". along the union of paths 2: 0, 1} =SR2, yo(t) = (z,ty),

' — 4y +4y—0 ‘ we get F(x,y)= f((o 0)) (:c+y)dx+xdyf —Jrz:y The equation can

Solution : N —AA14=0= A\ =do=2 = y(z)=C} 2 +Cp x 6. be written as d(%- —|—:cy) 0 = solution is defined by 7+xy—C’.
Solution 2 : ertten as y = —%y—l, the equation coincides to AG6.
y//_y/+y:0 . '
’ (1+%)dx+dy:0‘ Solution : The equation can be reduced

Solution : \2—\4+1=0= )\1,2:%i§j

to the previous one by using the integrating factor u(z,y)=

= y(z)=C) e3% cos Yu4Cye3sin Yix. Hint : By changing the role of variabl
s 14 w2 int : By changing the role of variables, we
[4]|y" Solutwn A—1=0= /\1\_[1 Aog=—3+ \/g z — 2(@*2% | get the Bernoulli’s equation §% = R

=C1e*+Che” 37 cos Sr4+Cye 2“"51117;1:

. Solution =0 Lt fth " - Hint : This Riccati equation admits the
"=x% y* | Solution : y(x)=0 is a solution of the equation. o 1 . .
y'=%+2%—1 | solution y(z ) x. The change of function

/
For y#0: %:xdé (7%) fx3:>§:77+0§y( z)= 4C 1o y(r) =2+ 7 reduceb it to 2’ _—(§+w%)z—;3.

Y =y1+y2 | a(n 1 1\ (wn
L1 _C . d _
[6][y'=—Ly—1 Solution : y'=—1y = y(.x).—;. We use { yh=—y1+1o that is| g <y2) (_1 1) \y2
z the method of the varlatlon of parameter.

yp(fﬂ)* C(=z) satlsﬁes y =— y 1if C’( ): x. Solution : ‘ 1_—1)\ 1i)\ ‘ =0 = )\1’2:1:|:i,
The general solution of 3’ 7,§y 1is y(x )* Ciyy(z)=<—2.
. 1 1 w1 . w1 . w1 1
v =yo Solution : After two substitutions, we get A solution of 1 1) \wy )™ (1+1) wy 5 wy) 7\ )
vh=1ys y’l” —y1=0 with the solution
x i i
and  ys(x) = y1(x), ys(z) = o (2). of the 2
system cosT \ sinz)
Exercises =G <— sin :c> et + Ch <cos ac) e
" o - : _y(=) I —
y'=YL+tex m..Af‘ser the charigze /Of flunc.tlon z(m) Tz y,l YLty Solution : The eigenvalues are
”” the equation becomes e™*2' = - with solution z(x) @ Yo =—Y2+4ys3 M=0  with cigenspace {a(4,4,1) | a €R}
. 1 ¥ . /! - 9y
=—In(—In(Cx)). Solution of y' =2 4e=x is y(x) = —z In(-In(Cx)). Ys= y1—4ys o3 =3 with eigenspace {a(1,-2,1) | a€R}
. Solution : arz+ P
y/l :yQi% 11 For A2 3=-3, by looking for solutions of the form | apz+ 2 | €737,
BT 1A 1 =0 = M2 asz+f3
Ys=Y1+Yy2 1 1 - Ag=Az3=-1 y1(z) 4 1 T
— -3z —3x
By choosing linearly independent eigenvectors, we get we get | ya(x) | =C1 | 4 [ +Co | =2 7+ [2z+1f 77
— 2x —T —x
yQExg =G } ™+ Cy _01 e+ G _11 ¢ Yy =—y1—2y2+cosz+sinx+e AV 4 F
Ys\x Yb=21y1 — Yo —COS T+sinx
L Solution :

Y —dy +dy=a2e*" ‘ (method of the variation of parameters). = _ cos2x\ _, sin2z\ _,
ot = B o N Y'=AY =Y (z)=C4 _sinox ) © 2 cos 22 | © =W(x)C,
olution : y'—4y'+4y=0 = y(z)=C1e**+Cyxe o 00592 e-F sin 9 o

_ _ (O
Yp(z)=C1 (x)e?&—Cg(x)xeh Ci(z)e**+Ch(x) ze** =0 where  W(z)= (—e”” sin2z e~* cos 295) » C= (Cg) '
satisfies if . . _
Y — Ay 4 Ay = z2e2 O (x) (2 +Ch () (we®) = 122 Y,(z) =W (z) C(x) satisfies Y/ =AY +F if C'(x)=W(z)'F.

lA 3 —
General solution of is y(z)=C4 e** +Cy ze* +y, () Generalci(;gl;lon of Y'= ‘:};;—xF 18 Y(Ox) =W(x) C(:;};)(i)m .
4 o~ . P -
y'—dy'+dy =2 =(C1+Coz+5)e¥. =C4 < ) ) e Cz( ) e_“—i—%( e "—1 ( . )

sin 2x cos 2z 1 cosr+sinx

y _Sy/_i_zy:()‘ @ y/I/_yI/_y/_’_y:()‘ @ y/”_8y:$2 inyQ
2y Hy=0 " py=ze yp = —dy1 +4yo
LIy +2/+y yiorrsine] vy RN
1 / —
y'—y' +2y=0 y’—%yzx?’ @ =112’
y’:% Y = 22l (z—y)ydx—:

yH (]| yda+ (a+y)dy =0

/ _..3 2,11 / _
y+2zy=x ’1—|—y2+xyy':0‘ T ’-T Yy 2zy +2y—0‘ / -
— {yl—y1+4y2 ylz Yo+ +6x+1
y' =7 (1+¢%)yy =e* Yo =Y1+Y2 ’xQ "+ 4zy’ +2y—cosx‘ y’2:y1—3x2+3x—|—1

y1 =y1—3y2+3y3
yz = —2y1 —6y2+13y3
Yy =—y1—4y2+8ys3
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