Examples of 1st order ODEs Page 1

Exact (IE&, [EHf, 1BTEEF, W)

RE— AP F1 M do+ N dy = 0, IREFE—8 (o, y), 68 dD = Mda + N dy, SHH
FHEME exacto
WFSERH & e, FB dd = 0, dr + b, dy, gt L~ e gy &7 ) dede = [ Mdz

N=29, ®=[®,dy=[Ndy °

WAFE EFEAE M de + N dy = 0 25S exact? MR M, = N,, RETEEHN © LKA, B
(@) = (®,)0, B M, = Nyo W1 M, N RE—BERH, SFLET.

, Al

Bl ® = zy, B d® = ydx + x dy. FILAMHSD HTE d® = 0 & exacto

Bl © = 22y, Bl d® = 22y dx + 2* dy. FTAMES /2 dP = 0 & exact, HIBEARNE, 2y de +
rdy = 0 FAZE exact T,

Bl © = xe¥, Bl d® = e¥ dr+xe? dy. AL 12 dP = 0 2 exact, BIBEARAE, de+2xdy =
0 MR exact To

Bl ® = 2%y? +ay+y3, Bl dP = 20y +y) do + (22°%y + 2 + 3y?) dy. Sit @ LUK HIRIBEEE,
HERE (22y° +y) dr + (22%y + 2 + 3y?) dy = 0.
W& (22y° 4+ y), = (22%y + 2 + 3y?),, AT

¢ = [(2uy* +y)du — 2 oy oy, o B SER = B oy = o
=[Py +z 43" dy =2’ +ay+ 9P+, o By R = W e, =0,

D = a2y 4 ay + P, BRI B 22y + oy + 197 = C .

HOBES—EMIEH ¢, SER differential £ 0, EREE—FEMD HERZ exact, T HEEMD
FRENERRE O(x,y) = C . WEEMD HEMNRIFESE, HOM—R.

Integrating Factor (FH57HAF)

Mdr + Ndy = 0 not exact: M, — N, # 0B ’—{ [ & IMdx + INdy = 0 BB exact:

(IM), = (IN),, BV I(M, — N,) = I, N — I, M, W% T = f(g(z,y)) (REMESEEY [ & S
S L= f"" g st f/ My—Ng My—N,

@;& g E/\jé\ﬁz% E\U { Iy _ f/ - gy 5 I(My _Nr> - ]mN—IyM *51*52 f7 - gaN—gy M’ El] gaN—gy M 7~EE|‘:

g WEKH. ZVEEA TOFIGESEN g=2, v, v +vy, 2 —vy, zy, -

Bl (22 +y* + x)de + (zy)dy =0

M,—N, =2y—y =y, w :i%xﬂ’i}@%{, Fir LA 17“” = %, d—II = d?l", Inl =Inz+c¢, [ =
coto B — (2% + 2y? + 2?) dw + (2%y) dy = 0
2

= [(2®+ay’ +2°)de = [(2%y)dy,

:E4 332y2 1'3 xyg

Tt +t35+ta = =5+ \ i
(c; Bz %R = B c; = 0) o By EH=Weo=542)

2,2 3

LO=f 4 T R A Y+ DL 5 = C
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Examples of 1st order ODEs Page 2

Bl (y* +2y) dr + (zy + 2y* — 42) dy = 0
My, — N, = (4" +2) — (v* —4) = 3(° +2), 5= = =2 B y WEH, FA & =

2, 4438 =0, nI+3lny=c, [ =% Jﬁﬁﬂ(wy%)dﬁ(%wy—i—?)dy:&

(I)::f(y+y2—2)dx = f(x+2y—%)dy
ry+Sta = i+ S 4o
(cr B o BB = By = ¢7) (o B2y $EB= W ¢y = 0)

-,¢:xy+§—§+y2, JRTitERfE Al xy+fj—§+y2=oo

Bl xdx + (y + 422y3 + 49°) dy = 0
M,—N, = (0)— (8l‘y) u—&y Ry B, BTl =88, U =8y dy, Inl =2y'+

c1, T = coe®', B <5 + ze’ ze®’ dz + ye®' dy + da?yPe® dy + 4yPe®’ dy = 0, d(122e®") +
d(Ly?e’) = 0, Bl: (22 + y?)e?’ = C. 5 AR

244
FR S (we®) dr + (y + 42y + 4y5)e dy = 0 |

O = [(xe?)dr = [(y+4a%® + 4°)e dy

%:1:‘ 62y4+c _ %x262y4+%y262y4+c2
(c) Bz BB = B oy = 22%e™) (o By = W, = 0)

0= 3 ) FRO D (2 + ) = .
BORFHALE [ =

24y2 +y

1
S mdrudy gy gy = 0
— diln(z*+¢y*) +y*) =0
— In(z?+y*) +2y'=C
<~

(22 + y2)e' = C

rdx + (y + 42*y> + 4y°) dy = 0

N U T TR LN TP A UL R )

g:=u —|-y2, ga N — gM
g SuNe L = EEE OET] 8
& gaN—gy M 2(zy+4a3y> +4ay® —zy) x2+y2’ =9
Eﬂzf7:‘1 b+@—0,6feg=Cmf="1HRI=

a:2+y2°
Est T T 2+2dx+(x2+y2+4y Ydy =0,
@::fﬂLﬂzdx = J{ 212+4y)dy
tn(@?+y?) +a = i@ +y)+y'+ o
(e B o R = W ¢ = y*) (c2 B2y E§=>EYC2—0)

L@ = LIn(2? +o?) +yt, BEARAE B In(2? + ) + 2yt = O = (2 + ) = O,
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