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0595 NINNN NITY MNIN MINNYHN NN NN
y(0)=0; y'+dy=e™ (2

yO)=-1, y'0)=4 ; y"+4y'+4y=10e*" (3
y0)=-1, y'(0)=—4; y"-4y'=16 @4

y0)=y'0)=0; y"+4y'=8t+2 (5

' 1 " ' t t
y(0)=y(0)=Z ; dy'—dy'=te' +¢' (6
yO0)=y'(0)=0; y"-3y+2y=u(t—-4) (7

0r<0
TN IONPNA NN u(t) = IUND
120

u(t—4) = u, (1) DN W :NIYN

yO)=y'0)=0; y"+y'=f() ®
f= 0 1<l ;5
fo= 2151 N
y0)=y'(0)=0; y"+5y'+6y=~h(r) (9

1 0<t<?2
h(t) = IUND
0r>2

y0)=y'0)=0,y"(0)=3 ; y"+4y"+5y'+2y=10cost (10
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2 y=er-e¥ (B) yO)=e G +2t-1) (4 y()=—4-1 (5) y@®)=1
©) y@®)= ée’(r2 +2) () yO=u(t—4)(05-¢*+* )

®) y()=2u(t-1)-(-1+@-D+e"7)

O y@o = é[l -3¢ + 2e‘3’] —u(r— 2)%[1 _3p2072) 4 9 e_3<,_z>]

(10) y(t)=—cost +2sint+2e¢"' —2te” —e™
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NPINININDT MNNIWM YV DIVIIY — 7 PI9

X
L =MV DIPYN DY (X, y) NTIPI DI POUNN HY NMVUNY T DIDN DIPY DY (1
y
.DIPYN IRNVND NN NSH

MY (X, y) NTIPI POXR PPWNN MY (1,3) NTIPIA 12N ,)IYNRIN Y272 ,0pY PN (2

.DPYN IRNWYN NN XN .—(1 + Xj
X

9PN MW POYVY (x,y) NTIPI D2V (1,2) NTIPIN TIT 12N DIPYN NNNWN NN XD (3

2
2w
y —Xx

JPURIL T2 NTIPI 95210V DNDINNY DIPYN INNWN NN N8N (4

YOPN DY NPXNND INY NTIPI DO2)1D POUNn MDY DIPYN DNV NN XD (5
TP PURINN

G0 PPYNN NDOY P2 WI9NN D PN . (2,4) NTIPI2 92N NYNIN YA, 0PY P (6
TNV D PIN TPYRI OY A NN 2NN WD MDY PN POV A(x, y) NTIPIA DIPYN
A DTIPN OV Y SN NWYD

NTIPIN TITY DIPYN DY XNWII NTIPI TIT 1IN IYOD THNNDD DIPYN NXNYN NN XD (7
JPYRIN TIT O) 12 DIPYNIY N OX, (3,4)

CY PDNOMY NN X PN DTIPI PAY (X, y) NTIPI DIPYD HDIN Yop (8
T DIPY NNNYN NN RSN

POYNN, y PO OY Hannn vrvnnw 7o (0,1) DTIPIN 71T 12N DIPYN DN XD (9
MY YO XN M -5 O murINn OM yopim M(x,y) 1oy nwdd NP1 DIpyo

Ly PN AN TN 570 Prenn N2 NTIPIN X0 N) . MN yopn 1o 01w o»pww
YN DX YWNNNI PYRIN Y172 DIRNND PN I

DV HINLYY DIPYN MDY MY DIPYN DYY A NTIPI Y52 .(0,1) NTIPIA 92N DIPY PN (10
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:NININ NMMPYN MNAVND NPIIMINNIND MMPYN NNOWN NN XN (11

2lInx+Iny=c (N
xy=c (A
¥ 4+2y =¢c 0O
00 . (1,2) PTpaa x°+2y° =9 NMIPYY YNNNTNIRD NMIPYN NN NN 07192

CH+y'=cex (1

CXP+ Y7 =c D9IWNN NNOWN DY MYYN 45 SYW MY MINPN MMIPYN NNOWN NN KN (12

(APSINY MAYN XY Xx=a ,x-NPY,y = y(x) OPY Y921 S Now (13
.06,y (0)) Y (a,y(@)) MMPIN PA NWPN TN ONIPENNIS S NOLWN M N

LDIPYN NNNYN DX RXND

, (X)

AMYn x Y x=1, x -nPY,y=y(x) 0Py Iy S NLY (14
O8N y(1) =2 dnm

2y(x) =2 MY S SV INLYY N DIPY DMP ONRN
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YN XY x=1, x -NPY,y = y(x) OPY Y9N S NOW (15
W8N y(1) =2 o

L y(x) =2 -5 7w S S INvVwY Nd DIPY DMP ORN
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X +y =k (2) 2xy+x’=7 (3) x-3yx=11 (4) x*+y’=k

(1)
(5) y’=ax 6) y=2xe"? (7) y=4%25-(x-3)
(8)
(11

2x°+y* =k (9) 2=y+y +x> (10) y:2e"2/4—1
11) () 2y° —x*= Q) y'-x"=k () y=ax’ , y=2x’

X X

(1) y=m(x=cy y>0 (12) 1n|x|+%“{(lj +1J:_aman(lj+c

(13) y:kcosh(i%vaCj (14) N9 (15) 1 (16)  y(@) = ye"

N) 4-¢"7" %728 . (2) 4" %451, () oaw 2106

(17) (

(18) (X) 2% (3) o»Hw 1592 (19) (x) nvw 4093.65 (1) o»w 13.41
(20) ownn 40.77 (21) (x) o 88.69 (2) onww 19188

(22) (8) oHw 3.04 (2) oaw 14.6 (23) (X) »p 26.75 (2) mpT 0.942
(24)

(R) Yo 0n 4.09 (3) nmw 72 (3) MY on 10 (25) (x) 43%
(2) mww 1.13 (26) (N) h(0)=4 , 7h'(t)=kJh(t) (2) ~2+2

12
- 4
(27) () R(@) 3 (2) mww 4.5
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l.y=a - y'=0
29=f" 5 y=nfthp
3. y=el - y':ef-f'
sy=al 5 y=al fina
5.y=Inf - y':l-f'

f

6. y=sinf -  y'=cosf-f'

7.y=cos f - y'==sinf-f"'

1
8.y=tan f - y'= 5 - f!
cos” f
1
9. y=cot f -  y'=— 5 f
sin” f
. 1
10. y=arcsin f — y'= f
1-f?
1
I1. y=arcos f — y'=— -f'
1>
1
12. y=arctan f — y'= 2-f'
I+f
1
13. y=arcotf — y'=— 2-f'
I+f

4. y=sinhf - y'=cosh f-f'

15. y=cosh f — y'=sinh f f'
1

l6.y=tanh f —» y'= 5 f
cosh™ f
1
17.y=cothf — y'=-— 5 f!
sinh™ f

B.y=f() - y'=f (0" (g(x) In(f(x))
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Iadxzax+c

n+l

+c n#-1

na X
J'xdx_n+1

jldx=1n|x|+c
X

.[exdxze“rc

X

J'kxdx: +c

Ink

Icosxdx=sinx+c
Isinxdxz —CcosSx+c¢
.[tanxdx:—lnlcostJrc

Icotxdx:lnlsinxl+c

1
_[ 5 dx=tanx+c
CcoSs” x

1 1
_[ dx=Inl +tan x| +c
CcoS X COS X

1 1 X
.[ > >dx =—arctan| — |+c¢
X +a a a

1 di = . [ x
-"ﬁ X = arcsin ; +c

I?dx:lnlflw
Ief-f'dxzef+c

Isinf-f'dxz—cos(f)+c

I\/?-f'dx=§f2+c

l(ax+b)”+l
a n+l

I(aerb)"dx: +c n#-1

j U=t miaesplse
ax+b a

1
Ieax+hdx:_eax+h+c
a

ax+b

jk“’”"dx:lk +c

a Ink

Icos(ax +b)dx = lsin(ax +b)+c
a
Isin(ax +b)dx = —lcos(ax +b)+c
a
[ tan(ax +b)dx = L it cos(ax +b) 1 +¢
a
Icot(ax +b)dx = lln | sin(ax +b) | +c
a

I%dx = ltan(ax +b)+c
cos“(ax+b) a

I%dx = —lcot(ax +b)+c
sin“(ax + b) a

_[ L dx=Inl ! —cotxl|+c

sin x sin x
1 1 xX—a
[5—=dr=—n t+c
X —a 2a |x+a

I;dlenlx+ X +ad*l+c

Nxtta®

J'f-f'dx:%f2+c

Icosf-f'dxzsin(f)+c

IL
NG

J-u-v'dx:u-v—J-u'-vdx

dx=2f +¢c
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« 2 2
sin“a+cos“a=1

sin
tan o =

cosa

cosa
cota =—

sin

sin2a =2sin cosa
_ 2 < 2 _ < 2 _ 2
cos2a=cos" a—sin“a=1-2sin“a=2cos” a—1

l+tan’ o =——
cos’ a

l+cot’ @ =—
sin® o

sin’ & :%(l—cos 2ar)
cos’ :%(l+cos 2a)
sinacos =%(sin<a + ) +sin(a— )
sinasin B = %(cos(a — ) —cos(a +f3))

cosacos B = %(cos(a + ) +cos(a - )

) ) x=a+2xk
sinx=sina =

x=(r—-a)+2xk

x=a+2rxk
cosx=cosa =

x=—a+2xk
tanx=tana = x=a + 7k

cotx=cota =>x=a+xk

sinx=0= x=rxk

s
cosx=0= x=5+7rk
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(a+b) =a* +2ab+1b*

(a—b) =a* —2ab+b*

(a+b) =a’ +3a’b+3ab* + b’

(a—-b) =a’ -3a’b+3ab* - b’

(a+b) =a* +4a’b + 6a°b* + 4ab® + b*

(a-b) =a* —4a’b +6a’b* + 4ab’ + b*

aman — am+n
m
an =am—n
a
(am )n _ amn
(ab)" =a"b"
n
a) a"
b b"
0
a =
_ 1
a’"=—
a

b
‘za-d—b'c
c d
a b c 7 J f J
defzae_—b |+c ¢
b h i g i g h
i

a* +b* =(a+b)* —2ab
a’—b* =(a-b)a+b)
a’+b’ =(a+b)a® +b*—ab)
a’ —b’ =(a-b)a* +b*> +ab)
a* +b* =(a* +b*)* -2a°b*

a* —=b* =(a* -b*)(a’> +b)

a>0,b>0
Ina+1Inb=Inab

Ina—Inb=InZ
b

Inl1=0,Ilne=1
Ine" =n

Inx" =nlnx (x> 0)

e =X
eklnx — xk
—klnx — i
X
Clb — eblna

IaI:\/a_zz{a if a=0

—aif a<0
la-bl=lal-1bl
a|l lal
b 1bl

lxka & —-a<x<a

I xba < x<-aor x>a
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]‘”5? N NV NVIIHN OINH
o n 1 2 3
e :ZX—=1+X—+X—+x—+... —00 < x <00
~n! I 21 3!
2n+ 35 7
sin x = Z( 1" AL A —00 < X <0
gy (2n +l)‘ 31 51 7!
2 2 4 6
Cos X = Z( " A X —00 < X <00
o (2n )' 21 4! 6!
0 n+l 2 3 4
X X x x
In(l+x)= -1)" =x——t+=—-"+... —-1<x<1
( ) ;( ) n+l 2 3 4
2n41 3.5 7
X x X x
arctan x = 1 -+t -1<x<1
Z( ) 1 3 5 7
L=Z:x"=1+xl+xz+x3+... -1<x<l1

m_ oy amm=1)-....(m—n+1) , —1<x<1 (m>0)
A+x)"=1+2 Y X _l<x<1(-1<m<0)
m(m—l)x2+m(m—l)(m—2)x3+m —I<x<l(m<-1)

2! 3! m=#0,1,2,3,...

=1+mx+
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G(s) a(t)
1 1
S
1 t
5
n! t" (forn=1,2,3..)
n+l
1 Z‘n—l
— (forn=1,2,3..)
S (n=1)!
1 eat
s—a
1 t}'l—l w
- e
(s—a) (n—1)!
(l’l _ 1)' tnfleat
(s—a)
S cos(at)
s +a’
a sin(at)
s’ +a’
s cosh(ar)
s —-a’
a sinh(ar)
ss—a’
s r .
—Ssin(at
(s*+a*)’ 2a @
S2 1 .
—(sin(at)+atcos(at))
(s*+a’)’ 2a
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a e sinat
_(s + b)2 +a’ |
s+b e cosat
(s + b)2 +a’
2sa tsin at
(s2 +a’ )2
P rcosat
(s2 +a’ )2
1 e
2
(s—a)
; L (sin(at) —atcos(at))
(s2 + az)2 2a°
l\/;sa/z \/;
2
\/;S—I/Z i
Ji
1 u(r)
S
ek u(t—k)
S
e F(s) u(t—k) f(r—k)
(-1 ()" re®
= o(t—k)
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Llag(t) + bh(t)] = aL[g(1)]+ bL[A(1)]
L' [aG(s)+bH(s)] = aL'[G(s)]+bL'[H(s)]
L'F()=e“L'[f(s—a)l , L'[F()]=e"L'[f(s+a)]

L[ay'(t) +by(H)] =Y (s)[as + b] — y(0)[a]

Llay"(t) +by'(t) + cy()] =Y (s)las’ + bs + c] - y(0)[as + b] - y'(0)[a]

Lay"(t)+by"(t) + cy'(1) + dy(n)] =

Y(s)[as® +bs” +cs+d]— y(0)[as® +bs +c]— y'(0)[as +b] - y"(0)[a]

Llay" (1) +by"(t) +cy"(t) + dy'(t) + ey (1) | =

Y(s)[as* +bs’ +cs> +ds +e]— y(0)[as® + bs* +cs +d]
—y'(0)[as® +bs +c]— y"(0)[as +b]— y"(0)[a]

AN ©YAY MINND 1Y

http://www.gool.co.il/laplace table.pdf
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