ALISTIRMALAR

(Degiskenlerine Ayrilabilir Denklemler)

Variable Separable
2.1 cosydx+(1+e ¥)sinydy =0 €W In(e*+1)=— +C; cos y=0
cos y

dy x%eX ) | 2, 5

22 —= 2(lny—m) =" (x*~1) + C
=3y €D y(ny—7)=¢" x"-1)

2.3 ‘ydx+e“tanydy =0 W e (x+1) = +C; =0
xcos“ydx anydy @ e t(x+1) 2cosly cos y

24 x(¥+Ddx+2y+1e*dy=0

CANS) (x—1)e* +In(y*+1)+tan" 'y =C
2 2 1
25 xy dx+e“ dy= €D e +==C y=0
=
26 xcos'ydx+tanydy=0 @M X’ +tan’y=C
1

1
27 xy’dx+(y+he ™ dy=0 €D ex{x—ll———2—2=C;y=l:|'
Y ¥



(Homojen Denklemler ve Ozel Déniisiimler)

Homogeneous and Special Transformations

dy «x X
2.8 H+?+2_D LANs ln|x-|-y|—|—x+y—c,y_—x
_ydx=xcot(Z : 2)=<
29 xdy }dx—xcnt(x)dx @cns(x)—x
2.10 [xcosz(é) —y} dx+xdy=0 € ]n{x|—|—tan%=C‘; cns%:ﬂ

211 xdy=y(1+Iny—Inx)dx €P y=xe*

212 xydx+(x*+yhHdy=0 €» rex+yH=c

[1+exp(—%)]d}'+(l—y)dx:ﬂ €D xexp %)+)ﬁ=€

2.1 —
X

L

214 (F—xy+yHdx—xydy=0 € (y-xe’*=cC
215 (3+2x+4y)y ' =14x+2y
@ By—4x+ln|4x+8}'+5|:(3; 4x+4+8y+5=0

2x+y-—1
216 y' ——L2

r_|_1
(@ V2 tan™! 2 =In[(y+1)*+2(x—1)?|+C
x—y—2 V2(x—1) & ]
217 (y+2dx=Q2x+y—Hdy €O (y+2)'=Clx+y—1); y=1—x
' — sinXx — A — _ oy y— —
218 y' =sinfx—y) @I x=tan(x—y)+C; x—y= > +km, k=0,1,2,...

2.19 %={x—|—1}2+{4}r+1}2—|—8x}r+1 @%(x+4}-+1}=taumx+f:}
X



(Tam Diferansiyel Denklemler)

Exact Differential Equations
220 (3x*+6xy)dx+(6xy+4y)dy=0 W >+3:H*+y'=cC
221 (2x° —xy? —2y+3)dx— (x*y +2x)dy =0
CD -y —axyt+6x=cC
222 (xy*4+x—2y+3)dx+x*ydy =2(x +y)dy
€D P+ +6x—4dxy—2y'=C

223 3y(x* —1)dx+ (x* +8y—3x)dy=0, when x=0, y=1
€D <y —3xy+4y' =4
2.24 [x3+1ny}dx+idy=l} %x3+x111y={3

¥ ”

225 2x(x+y—ye  )dx+ (2 +3y  +eF)dy =0
G 27 + 17y +ye ¥+ =C

226 (3+y+2y*sin®x)dx + (x + 2xy — ysin2x)dy = 0
CAns) 3x+xy+xy3——éylsinlx=f3

227 Qxy+yHdx+ (P +2xy +yH)dy =0 @x2y+xy2+%}-3=c



(integral Carpani)

Integrating Factors

2.28

2.29

2.30

2.31

2.32

2.33

2.34
2.35

2.36

2.37

2.38

2.39

2.40

(x* —sin’y)dx+ xsin2ydy =0 €W x —I—M—C

yR2x—y+2)dx+2(x—y)dy=0 €D ye*2x—y) =
(dxy +3y  —x)dx +x(x+2y)dy =0 €I 4x*y+4xy* —x*=C

ydx+x(y* +Inx)dy=0 €M 3ylnx+y' =C
;3

(4 2x+y)dx+ (Bxy —x)dy =0 €D x+2]n|x|—i+5y3=f3
x

ydx+xy+y'—Ddy=0 €D xy++y*—Inly|=
3ty dx+x(x* +3y  +6y)dy=0 €O xe’(x*+3y)=C
2y(x+y+2)dx+ (P —x* —4x—1)dy =0

D P +ax+2xy+y+1=Cy

2+ +2x)dx+2ydy=0 € &2x+yH=C

Qxy* —ydx+ (P +x+ydy=0 €I xz—%+y+1n}}-|=-:‘j

yae+pde+@x+2y—1dy=0 € FGy+y—y=

2x(x—siny+1)dx + (x> +1) cosydy=0 €I In(x’+1)+ Szufl =C
x

Consider a homogeneous differential equation of the form
Y

M(u)dx + N(u)dy =0, U =
X

1
If Mx4+Ny=0,ie, M(u)+N(u)u=0, show that _M is an integrating factor.
X



Method of Inspection
241 (xX*+y+yHdx—xdy=0 @x—tan_1%={3

2.42 (x—v’xjm')dx+(y—¢md}'=(} @{W—x—y:ﬂ
243 yTHP2dx+ (xJTHZ —y)dy=0 € xy—/TH)?=C

244 Ydx—(xy+x)dy=0 €D %{%)2+}'=C

2.45 ydx —xdy—2x° tan%dx:ﬂ CANs] sin% =Ce™

246 2P +y)de+ Py —xdy=0 €I xz}-+lnE(=c

247 y'dx+ [xy+tan(xy)]dy=0 €I ysin(xy)=C

1
248 (2xy' —y)dx+(dx’y —x)dy =0 €W 2xy’ +==C
Xy

Integrating Factors by Groups
2.49 [x3y5 +y)dx + (::cj;.fz —x)dy=0 @ %xz},z —|—1u)i‘ =
y
1 1
250 y(’+Ddx+x(y’ —x+1Ddy=0 € —-=—tan"'y=C
xy ¥
251 yrdx+ (e —pdy=0 €W —ye* —|—]n|y| =C
1
252 (P —2y)dx+(y—x)dy=0 XD Injxy|+===C
L

253 @y +y)de— (P +2uhdy=0 €® axHt—xHi=c



(Birinci Mertebeden Lineer (Dogrusal) Denklemler)

Linear First-Order Equations

2.54

2.55

2.56

2.57

2.58

2.59

2.60

2.61

2.62

2.63

2.64

2.65

(1+ycosx)dx —sinxdy=0 ¥ y= —cosx+ Csinx
(siny +xcoty)y' =1 € x =siny(C—cosy)
dx — (y—2xy)dy =0 €W 2x=1+ Cexp(—y?)

dx — (1+2xtany)dy =0 €I 2xcos’y =y +sinycosy+C

dy ¢ 3  xy 1.4, .
(7 +5)-1 @ x=3+0

dx+(x—yHdy=0 €W x=y" —-2y+2+Ce”’
ydx+@xy+y'—Ddy=0 €8y +2xy-2Infy|=cC

ydx = (e’ +2xy —2x)dy €I y'x=Ce” — (y+1)e’
2x+3)y =y + 2x+ 32, y(-=0 CAns) zy=m1n|zx+3|

'}'dx+{'}'29'}l—x}d‘y=|} @x:{:y_}re}'
1
cosix

1
y'=1+3ytanx €D y= (sillx—?sin3x+{:)

(1 +cosx)y’ =sinx(sinx + sinxcosx — y)

@ ¥ =(1+cosx)(x —sinx+ C)

2.66

2.67

2.68

2.69

}rr = {Si]lz,x —y)cosx @ y= Sjnzx —2sinx+ 24+ Ce—siﬂ_r

xy' —ny —x""?e* =0, n=constant @Y y=x"[e*(x—1)+C]
dy 2 1 2

(1+x)==—y =x(1+x) €D y = (1+x)(3240)

1 oyt 297
(I1+y)dx+ [x—y(1+p)°]dy= X ly(4+3+2+)



2.70 Consider the first-order differential equation
dy
Fri a(x) F(y) + B(x) G(y)
G'(v)F — G(y)F' &
WEQ) WED) = a = constant, then the transformation u = ﬂ
F(y) F(y)

reduces the differential equation to a first-order linear diftferential equation. Show
that the general solution of the differential equation is given by

20l oo o o]

2.71 The Riccati equation is given by y' = a(x)y*> + B(x)y + y(x).

If

1. If one solution of this equation, say y, (x), is known, then the general solution

1
can be found by using the transformation y = y, + =, where u is a new
u

dependent variable. Show that u is given by
y—= E—j'h(,\-‘pdxdx[f Q(x) EfP{x]dxdx dx + C],

where P(x) =2a(x)y,(x)+A(x) and Q(x) = —a(x).
2. For the differential equation y’ + y* = 1 + x?, first guess a solution y, (x)
and then use the result of Part 1 to find the general solution y(x).

2
€D y=x+

e

fe_xldx +C




(Bernoulli Diferansiyel Denklemi)

Bernoulli Differential Equations

2.72

2.73

2.74

2.75

2.76

2.77

2.78

2.79

3xy —3xylnx—y =0 ! ——3.3:{2111:4:—1}—%{:' =10
Yy — Xy Y= ¥ 1 - 7=
dy  4x¥)? s 1
ez S =Tyron =
1 1
y(6y* —x—1)dx+2xdy =0 As F:;(G+Ce—x}; y=0

r 1 1 xl N
A1+ +y)-y=0 € F=m(7+x+L); y=0

2

xyy' +y  —sinx=0 €I x’»' = —2xcosx +2sinx+C
2’ —yHdx +xy’dy =0 € y*' =8x +cx?

1
vy —ytanx+y*cosx =0 @ = =cosx(x+C); y=0
‘}f

6y dx —x2x’ +y)dy=0 €I (y-2x)Y =Cyx* y=0



(Bagimli veya Bagimsiz Degiskene Gore Cozilebilen Denklemler)

Equation Solvable for the Independent or Dependent Variable
¥ ] — ]- 2
280 xy? —yy?4+1=0 @y:Lx—l—E; 4y’ =27x

281 y=xy'+y° €W y=Cx+C 4’ +27y* =0

2
282 x(y*-1D=2y €» :.::pz—f_’

2 -
™ }’=m—|ll|p2—l|+{,

283 xy'(y+2)=y €Wy=—-x; y=x2Cx+C

284 x=y" /Y2 +1 € x=p/p+1, 3y=/pPF+12p*-1)+C
1
285 2y%(y—2y)=1 € y=Cx+z—s 8y’ =27x
286 y=2xy'+y" P Y =20x+C 2 +27y =0, y=0
, , p’ .
287 yP+y =xyy" €D P +y =xyp, 53 "P=GC =0
288 2xy' —y=y'In(yy) € 2x=1+2In|y[; y*=2Cx—CInC

289 y=xy —x%? (W y=0 xp’= Cba'“|p{ —1, y=xp—x*p’

290 y(y—2xy")Y =y? €W 27xH'=1; y =20x+C*

Inp+C .

291 y+xy' =4y €D x= f/'ﬁ , y=/pd—Inp—C); y=0
1 C C

292 2xy'—y=Iny" €Px=—+—= y=2(1+—=)-Inp
p o r ( p)



(Basit Yiiksek Mertebeden Diferansiyel Denklemler)

Simple Higher-Order Differential Equations
293 y'=2yy° W y=C 3x+y +Cy=¢,
294 yy"=y"—y" €W y=C Chny|+y=x+¢,

295 xy"=(1-x)y" € y=C(x+2)e*+Cx+C;

296 y'=¢y? €W y=CLln|1—|—C|e_"'|—|—C; y=C

297 yy"+y%=0 P y=C $Y=Cx+G,
298 1+y?=2yy" €M 4Cy-1)=Clx+GC)*

299 xy" =y'(Iny’ —Inx)

1 ot 1 1 .2
€D y==me x——)+{32; y==ex +C
C, ( C, -



2100 3yy'y"—y+1=0 €D 3(Cy+1D? -2Cx=0C; y=x

2101 y"—y?—-1=0 € y=—In|cos(x+C))|+C,
1
2102 xy"—xty' =3-x €W r=—+x+Cx*+¢,
. 2
2.103 2y" =y sin2x, y(0)=1, y'0)=1 €I y=1+In|secx+tanx

2
2104 x22 2 2 @my—204 ¢ nlx|+ G

TE T I
2105 y" =37 yO =1 y0=2 € y=(£3x+1)"
dy dy 1 dy
2.106 IE—E-FJCSIH(;-E)
| _ X km
LANS) y:(xz—i—c—f) tan 'Clx—c—l—i—tl; y:Tx2+C, k=0,+1,+2,...

2.107 yy" = y?(1 —y'siny —yy cosy)
(D y=C x=—cosy+CIn|y|+¢C,

2.108 y"+xy' =x @y=x+€lfe_érzdx+cz

2109 xy"—y"-y'=0 B x+(-C)=Cy y=C
2110 y(1—Iny)y"+(1+Iny)y? =0
€W y=C Cx+C)(ny—-1)+1=0

(2.111-2.160 Bu Bolim icin Genel Tekrar Problemleri)



Review Problems
2111 xy*(xy'+ =1 €W 23 -3 =C

2112 S5y+y?=x(x+y) €W 4y=x%5y=—5x"+5Cx—C*

, 42 —2x
2113 y ='}—+tan’}
x+1 x+1
. y—2x 2
¢ sin = C(x+1); =nr+2, n=0,+1,+2,...
x+1 x+1

2114 Yy +D+y' =0 €W y=Cx—e+C

2115 xy'=y—xe’* W y= —xln}ln{ﬂx”

2116  (1+y*sin2x)dx —2ycos’xdy =0 @ x—y*cos’x=C
2117 2/xy—y)dx—xdy=0, x>0, y=0 @€B» /y—x=C
2118 y"+y? =277 €W e’ +C =@x+GC)

2119 y' =7 X y=ex; Cx=In|Cy|

2120 23y —pdx+2xy —x)ydy=0 €+ + ﬁ =C
2121 (y—1l—xy)dx+xdy=0 €D xy+1=Ce"

2122 xy' —y= xtan% CAN] sin% =Cx

2123 y'+==¢Yv P e = %xz +C

2124 yy"—yy' =y €W 111‘111|}'|+Cz‘ =x+C; y=C

2125 2ydx—x[In(x*y) —1]dy=0 €3 In(x’y)—Cy=0
1 1

2126 ' = ee— —_—=1—y+Ce

4 xy + x3y? > x? yorGe

- y+2 2 B B Ly +2
2127 y _2(x+}'—1) @y—i—l-ﬂexp[ 2tan x—3}
2128 (e* +3yH)dx +2xydy = €D X -2x+2) +xy =C

2129 (xy+2x°p)dx+x2dy=0 X xye" =C

C
2130 x(y')*—2yy +4x=0 @;,::EEJF,; y=+2x



P cC
2131 y" =2(y"—1)cotx @y={£;+l]%+fc052x+€,x+€n
!
2132 (y+3xYyH)dx + (x+2x°")dy =0 @I —m=+x+y'=C; y=0
xy
2133 xy' =y+/x*—y% x>0, |y|<|x| €D 5m_ll=]ﬂ|x|+c; y==x
X

2.134 Ey{xexl+}'sinxmsx]dx+(2ex2—|—3,}-sin2x}dy=[}
CAN y2e" +yPsinfx=C

2.135 cosydx +siny(x—sinycosy)dy =10

€. x = cosy(In|secy+tany| —siny + C)

2136 ydx+ (B2 —2x))dy=0 X y*=Ce’

!+x
LANS] ln’}—=l+
x+3

2138 2%y +3x% +7=0 €W Y +7x=C

2.137 (y’+l}lny+x = X
X

+3 x+3 x+y

2.139 (x—}'cus%)dx+xms%dy =0 @ sin%:ﬂ—ln |xi

1

2140 x*(xdy—ydx) = (x+y)ydx €D ln‘i—i- 1'=—-|—C

¥ x
2141 (y'+xpyydx+ (xy' —xHdy =0 €D Exy—l—(i)d:C; y=0

b 4

2.142 (xz—l—i‘i]ny]u:lx—%dy:l] €D < +Iny=cx’
2143 xy"=y"+x €I 4y=x"(2In|x|+C) +C,
2144 ydx+(xy—x—y)dy=0 €D x=y(y-D+Cye?; y=0
2145 y+2y°y = (x+4ylny)y’ €I §+}r3—2{]ny}2={:
2146 ylnxlnydx+dy=0 @€ xlnx—x+Injlny|=cC

2147 2xJx+x2+yHdx+2yvxdy=0 € IhE*+yH)+20x=C

2.148 [Ex + ycos{xy}] dx + xcos(xy)dy =0 @ X+ sin(xy) =C

1
2149 yy" =y —y? =0 €W y=C =—In

=x+C
C, .

y+g

2150 2y +x=4/7 € 2/F-0h|C2/T-x)|=x 2/F=x




2151 2y° —3y?+x=y €W y=x—1; 4(x+C) =27(y+C)*
2152 y'—6xe" 7 —1=0 €W e *=3x2+C

2153 (1+yH)y"+y*+y' =0

D Cy-1+ChHhly-C|=x+Cys y=C

2.154 (ysinx + cos®x)dx — cosxdy =0 CAns) —ycusx+%+sm42x =C
2.155 y(6y* —x—1)dx+2xdy=0 %:ﬁ—l—{:‘e_x; y=0
2156 y'(x—Iny)=1 €D x=mlp+p™", y=p—-Inp+C

2.157 (l4cosx)y +sinx (sinx 4+ sinxcosx —y) =10

CANS) %x—%sin2x+%sin3x+}'cusx+y=C

2.158 xdx+sinz(%) (ydx —xdy)=0 €GP ﬁ—&sin%:llﬂﬂ—l—c

2.159  (2xy*e’ +2xy° +y)dx + (xy*e’ —x*y* —3x)dy =0

o oxr «x
(D e’ +—+==cC
y

2160 (xy’—Ddx+x*y*dy=0 €@€B 20y -3 =C



