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Boyce & DiPrima 2.6.25, 2.6.26, 2.6.27, 2.6.28, 2.6.30

[2.6.25
(3z%y + 2zy + y})dz + (=% + v )dy=0

M(z,y) =322 + 22y +y® = M, =32 + 22 + 3

. t t
N (z,y) = 22 + ¢* = N,=2z = M, # N; . not exac

Search for an integrating factor (z,y) 3 (uM )y = (uN),. If u is a function of = alone, then

du (M, - N,
dz _ H N

For M, N as given,

M, — N, _ (322 + 2z + 3y2) - 2z
N 72+ y2
I T
a r? + y2

= 3
Therefore, ignoring irrelevant constant of integration,

d
#23}1 _ lnjtz33‘f ===h J”:(_Ja‘z
dz

Multiply original equation through by s and solve this new, exact equation.

e’ (32%y + 22y + v°) dz + €3 (2 +y*)dy =0

— 32 (9.2 _ 3 [ — o3z (9.2 2
M(z,y)=e (3z%y + 27y + %) = M, = %% (32% + 2z + 3y?) il B == B, it

Ni(z,y) = ¥ (22 + ?) =  N; =¢e%2z2+ 3¢5 (22 4 4?)
d o o dy "
(@ y=0(z)=codp =My, =N, Ly Bdy _ . o _
b(zy=9(z)=c3vy 1,9y ar 8;:+6yd3: M+Ny =0
v(zy) = /Ndy
- f83£ ($2+y2) dy

3

= % (12y+ %) + h(x)

1



. 3
M =, =37 (3$2y + 2zy + y3) = (%: [es" (123; - %—) + A (1)}
3e¥zly + 3722y + 37y + B (z)
= ¥ (3z% + 22y + y3) + b’ ()

1l

b (2)=0 = h{z)=K

3 3
Sy(z,y) =€ (22y+ %) +h(z)=¢* (rzy + y_) + K

3
d 3z [ _2 ys > 3z 2 3 -
Z¥=0=¢ Y+ +tK=c = 7 (327 +y*) =3(c - K)

ne (Baly+ ¥ =C

2.6.26
Y ==+ y—1

Y=e"+y—1= (¥ +y-1)de-dy=0

MEy=e®+y-1 = M, =1

N; .
N(z,y) = -1 — N, = == M, # N; .". not exact

Search for an integrating factor p (z,y) 3 (uM )y = (uN),. If p is a function of z alone, then

dp M, - N,
iz~ “\TN
For M, N as given,

My-N;\ _ 1-0
N T Ty

= -1
Therefore, ignoring irrelevant constant of integration,

d
@p“—# = lnp=-2 = p=¢*

Multiply original equation through by u and solve this new, exact equation.
e (e* +y— 1)dz — e %dy =0

M{z,y)=e"% (e** +y - 1) =e"+e Ty—e T = M, ==

N(z,y)=—e* = Ny=e* My, = N, .. exact



vy = [Nay

9 r_ -2
3 [—e y+h (.t):]
e Ty + h' ()

M=y,=e"+eTy—e? =

Il

Sh(z)=€"—eT = h(z)=e"+e*+ K

LY (T y)=—eTy+h(z)=—e"y+ef +e T+ K

dJ
E:;wzo = € Y+ + et K =g = oyt ¥ peT=e—K
—e‘"’y+e"+e”"=e"’(—»y+32“+1) = ¢c-K = (c—K)e*=—y+e¥* +1

LY = 14e¥ ~(c-K)e*
= 1+e¥+Ce

' 2.6.27

Mz, y)=1 = M, =

0
N(m\y)‘:g"siny = Nx:.l. = M, # N; . not exact
y

Search for an integrating factor u (z, y) 3 (uM), = (uN),. If p is a function of y alone, then

du (NI -~ M,
dy "M\ a1

For M, N as given,



(Nx - M'v) _ (1/y) -0
M

Therefore, ignoring irrelevant constant of integration,

du 1
S =p- = Inpu=lhy = pu=y
dy "y

Multiply original equation through by u,

ydz + (x — ysiny)dy =0

which can be rewritten as

ydz + zdy ysiny dy
d(ry) = ysinydy

and solved by inspection on the LHS and integration by parts on the RHS

zy+C, = fysinydy
= siny—ycosy+ u=ydv=siny
S.xy —siny+ycosy = C
12.6.28
’ ydx+(2::y~e'2’y)dym0
M(z.y)=y = M, =1

N (Iry) _ (Zzy o €“2y) —y ,Nz - 2y _ My % Az .. not exact

Search for an integrating factor wlz,y) 3 (uM )y = (uN),. If u is a function of y alone, then

dp Ny - My,
T

For M, N as given,

Ny =My 2y-1
M



Therefore, ignoring irrelevant constant of integration,

Multiply original equation through by y and solve this new, exact equation
2y 2u 1
S ydz + - (2zy — e ) dy = *dx + (623”21‘ - —) dx=0
Y v v
M (z,y) = e¥ = M, = 2e¥

1 { = N. -
N($:H)=2$€2y_§ = N; =2e% = M, = N; . exact

- /s

LA (zy=9(x)=cd ¢ =M, =N, ¥ "o T Bydz

vy = [Ma
= ze® + h(y)

N =y, = 2ze® —

I

% [ze® + h (y)]

L ]

= 2ze® + ' (y)

) 1
Soh (y)z-»-; = h(y)=-Inly|+ K
S (z,y) = ze® + b (y) = ze® — In lyl + K
d 2y - 2y
a;¢x0=>xc ~Inly+K=¢c = ze ~Inlyl=¢- K

S re® —Inly|=C



2.6.30 .

(4%+§)dm+(3%+4y)dy=o
2y v

4 8z 3
M(z.y)= (4%4.2 Py My_—_—__%;____Q
¥ ¥ 3 y LN M, # N; . not exact
2

T
N(z,y) = (3§5+4y - m=3

Search for an integrating factor u (z,y) 3 (uM), = (uN),. If p is a function of y alone, then
dp N; — M,
dy "\ m

For M, N as given,

(54) - 271

Therefore, ignoring irrelevant constant of integration,

2
d—#z,u— = lnp=2lhy=hy’ = p=1y?
dy "y

Multiply original equation through by 1 and solve this new, exact equation
af 20 3 2(,F 3 3
Y (4F - i)dx-i-y (3;5 +4y)dy= (43: +3y) dz + (3z + 4y )dy:ﬂ

M(z,y)=42® +3y = M, =3

N(z.y)=3z4+4> = N, =3 My = N, . exact

. . . Lo __,-dg.__aﬁb 5¢dy_ r_
..BV)(x,y—é(I))—ucazﬂxmﬁé’,iﬁy—.N,Etp—- . + 3y dz =M+Ny =0

Y(z,y) = fde
= /(4x3+3y) dr

= 294 3zy+ h(y)



a
N=g,=3z+4° = gy [=' 37y + h ()]

= 3z+h'(y)
W) =4 = hy) =y'+ K
ey =z +3zy+h(y) =2t + 3y +yt + K
d 4 4 d 4 4 -
—¥=0= 2"+3zy+ '+ K=c = ' +3zy+y'=c-K

dx

.'.z4+3xy+y4x0



