DIF_ROV.nb

1. Rieste diferencialnu rovnicu x-yy'=0.
Najdite partikularne riesenie, ktoré spina zaé. podmienku:
a)y(2)=3
b)y(-3)=-1.
Nakreslite integralne krivky partiklarnych rieseni.

In[1]:= LSR=Integrate[x,x]-Integrately,V]

out[1]=

N| %,

y2
T2
In[2]:= r=Solve[LSR==c,Vy]
out[2]= {{y»—\/—20+x2}, {yex/—ZC*—XZ }}
In[3]:= yl[x_]=y/.r[[1]]
Out[3]= -V-2cCc+x2
In[4]:= y2[x_]=y/.r[[2]]
Out[4]= V-2c+x2
In[5]:= prl=Solve[y2[2]==3,c]

5

{{eo-31}
In[6]:= yP1[x_1=y2[x]/-pri[[11]
out[6]= 5+ x2

In[7]:= kpl=Plot[yP1[x].,{x,-5,5},PlotRange->{0,6},
PlotStyle->Thickness[0.009]]

out[5]

Out[7]= - Graphics -

In[8]:= pr2=Solve[yl[-3]==-1,c]

out[8]

{{c>4}}

In[9]:

yP2[x_1=y1[x]/-pr2[[1]1]

out[9]
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In[10]:= kp2=Plot[yP2[x],{x,-5,-Sqrt[8]},
PlotStyle->Thickness[0.01]]

-4.5 -4 -3.5 -3

Out[10]= - Graphics -
obll1=Table[Plot[yl[x],{x,-4,4}].{c,1,5}];

In[12]:= Show[%]

-4 ) a4

out[12]= - Graphics -
In[13]:= obl2=Table[Plot[y1[x]1,{x,-4,4}]1,{c,-5,-1}1;

In[14]:= Show[%]

Out[14]= - Graphics -

In[15]:= obl3=Table[Plot[y2[x].,{x,-4,4}].{c,1,5}]:
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In[16]:= Show[%]

4 2 2 4
Out[16]= - Graphics -
In[17]:= obl4=Table[Plot[y2[x].{x,-4,4}].{c,-5,-1}1;

In[18]:= Show[%]

out[18]= - Graphics -

In[19]:= G1l=Show[obl1,0bl2]

-4 2

V2

Out[19]= - Graphics -
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In[20]:= G2=Show[obl13,0bl4]

[E

g4
=\

N
|
N
N
N

Out[20]= - Graphics -

In[21]:= Show[G1,G2,kpl,kp2,AspectRatio->Automatic]

=
y~\\

s

Out[21]= - Graphics -

In[22]:= DSolve[x-y[x1*y" [x]==0,y[x].,x]
out[22]= {{y[x] »-Vx2+2C[1] }, {y[x] »Vx2+2C[1] }}

In[23]:= DSolve[{x-y[x]*y"[x]1==0,y[2]1==3}.v[x]1.x]
out[23]= {{y[x] »V/5+x?}}

In[24]:= DSolve[{x-y[x]*y"[X]==0,y[-3]==-1},y[Xx].Xx]
out[24]= {{y[x] - -4/-8+x2 }}

In[25]:= Clear[yl,y2,y,yp,ypl,yp2]
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2. Rieste diferencialnu rovnicu 1/(x-1)+1/y*y'=0.
Najdite partikularne rieSenie, ktoré spina zaé. podmienku:
a)y(-2)=1
b)y(2)=1.
Nakreslite integralne krivky partikularnych rieseni.

In[26]:= DSolve[1l/(x-1)+1/y[x]1*y" [x]1==0,y[x].x]

out[26]= {{y[x] - i[_lj( 1

In[271:= y1[x_1=y[x1/-%[[1]11/-C[1]->c

C

out[27]= 1-x

In[28]:= rl=Solvel[yl[-1]==1,c]

out[28]= {{C—-2}}

In[29]:= yp[x_]=y1[x]/.-ri[[1]]

2

out[29]=

In[30]:= gyp=Plot[yp[x].{x,-3,0.9%},
PlotStyle->{RGBColor[1, 0, 0],Thickness[0.01]}]

20

15+

10+

—‘3 —‘2 —‘l
Out[30]= - Graphics -

In[31]:= t=Table[y1l[x].{c.-3.3,0.5}]

_ 3 2.5 2. 1.5 1.

Out[31]= {_17x’_17x’_17x’_17x’_1 X
_ 0.5 0. 0.5 1. 1.5 2 2.5 3 }
1-x”1-x71-x"1-x"1-x"1-x"1-x"1-X
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In[32]:=

out[32]=

In[33]:=

out[33]=

In[34]:

out[34]

In[35]:=

out[35]

In[36]:=

In[37]:=

out[37]=

In[38]:=

out[38]=

In[39]:=

gvr3=Plot[Evaluate[t],{x,-3,5}]

A

h g

)
)

-4

-6
- Graphics -
Show[gvr3,gyp]

6L

%
§

4l

-6

Y

- Graphics -
Solvel[yl[2]==1,c]
{{c->-1}}

yp2[x_] =y1[x] /- %[[1]]

1
1-X%

Clear[yl,y]
DSolve[{1/(x-1)+1/y[x]*y"[x]1==0, y[-2]1==1}.y[x].X]
(yx1 > - =25 1)

DSolve[{1/(x-1)+1/y[x]1*y"[x]==0, y[2]==1}.y[x]1.X]
({yx1 > 1}

Clear[y,yl,yp]
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3. Rieste diferencialnu rovnicu y+x*Inx*y'=0.

Najdite partikularne riesenie, ktoré spina zaé. podmienku
y(e)=3.

Nakreslite integralnu krivku partikularneho riesenia.

In[40]:= DSolve[y[x]+x*Log[x]*y" [x]==0,y[x]1.,.x]

el )

out[40]= {{y[x] - Tog i

In[41]1:= y1[x_1=v[x17/-%[[1]11/-C[1]->c

out[41]= ﬁ

In[42]:= Solvel[yl[E]==3,c]
out[42]= {{c->3}}

In[43]:= yp[x_1=y1[x]/.c->3

Out [43] = Log%

In[44]:= gp=Plot[yp[x].,{x,1.001,1.5},PlotRange->{0,50},
PlotStyle->Thickness[0.008]]

50

40 ¢

30+

20+

10

Out[44]= - Graphics -

In[45]:= t3=Table[yl[x].,{c,1,5}]

1 2 3 4 5 }

Outl451= { {5q7%T * Tog(x] * Log(x] * Log(x] * Log[x]
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In[46]:= gvr=Plot[Evaluate[t3],{x,1.001,1.5},PlotRange->{0,100}]
100 ¢

80+
60 ¢
40 ¢

20+

Out[46]= - Graphics -

In[47]:= gvs=Show[gvr,gp]
100

80+

60 r

40!}

20|

Out[47]= - Graphics -
In[48]:= Clear[y,yl,yp]
In[49]:= DSolve[{y[x]+x*Log[x]*y" [x]==0,y[E]==3}.y[x].x]

3
out[49]1= {{y[x] - WH

In[50]:= Clear[yl,y,yp]
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4. Rieste diferencialnu rovnicu y'e*y-1=0.
Najdite partikularne riesenie, ktoré spina zaé. podmienku
y(-1)=0.
Nakreslite integralnu krivku partikularneho riesenia.
Vypocitajte hodnotu partikularneho riesenia

pre y(0), y(-1.5).

In[51]:= DSolve[y" [xX]*ExpLy[x1]-1==0,y[x],x]
out[51]= {{y[X] - Log[x+C[1]]}}

In[52]:= y1[x_1=y[x]17/-%[[11]1/-C[1]->c
Out[52]= LogicC + X]

In[53]:= Solvel[yl[-1]==0,c]

out[53]= {{c-2}}

In[54]1:= yp[x_1=y1[x]/.c->2

out[54]= Log[2 + X]

In[55]:= gp=Plot[yp[x].{x,-1.9,5},PlotStyle->Thickness[0.01]]
2 n

out[55]= - Graphics -

In[56]:= t=Table[yl1[x],{c,0.5,2.5,0.5}]

out[56]= {Log[0.5+Xx], Log[1l. +Xx], Log[1l.5+Xx], Log[2. +X], Log[2.5+X]}
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In[57]:= gvs=Plot[Evaluate[t],{x,-2,5}]

2/
e 1 2 3 4 s

out[57]= - Graphics -

In[58]:= Show[gvs,gp]

2

gﬁﬁ 1 2 3 4 5

out[58]= - Graphics -

In[59]:= yp[0]//N

out[59]= 0.693147

In[60]:= yp[-1-5]
Out[60]= -0.693147

In[61]:= Clear[y,yp,yl,gvs,gpl
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5. Rieste difrencialnu rovnicu x+y*3y'=0.
Najdite partikularne riesenie, ktoré spina zaé. podmienku
y(2)=5.
Nakreslite integralnu krivku partikularneho riesenia.
Vypocitajte hodnotu partikularnehho riesSenia y(1.58).

In[62]:= r=DSolve[x+y[x]"3*y" [x]==0,y[x].x]
out[e2]= {{y[x] »-2%% (-x2+2C[1)"*}, {y[x] » -1 2¥% (-x®+2C[1])"*},
{yix] »i2¥% (-x2+2c1) %), {yix] -2V (-x?+2¢1)) V"))

In[63]:= yl[x_]=y[x]/-.r[[1]11/.C[1]->c
out[63]= -2'4 (2¢c-x)Y*

In[64]:= y2[x_]1=y[x]/-r[[4]11/.C[1]->c
out[e4]= 244 (2¢c-x2)'*
In[65]:= Solvel[y2[2]==5,c]
out[65]= {{c»gz—%}}

In[66]:= yp[x_1=y2[x]/-.c->633
1/4

out[66]= 24 (1266 - X?)

In[67]1:= gp=Plot[yp[x].{x,-5,5},PlotStyle->Thickness[0.01]]

Out[67]= - Graphics -

In[68]:= tl=Table[yl1l[x],{c,627,639,3}]

1/4
»

out[es]= {-2/4 (1254 - x?)**, _21/4 (1260 - x?)
-21/4 (1266 - x2) 1Y, ~21/4 (1272 -x2) YV, _21/4 (1278 - x?) )

In[69]:= t2=Table[y2[x],{c,627,639,3}]

out[eo]= {214 (1254 -x2)Y*, 21/4 (1260 - x2)*'*,

21/4 (1266 - x2) /4, 214 (1272 -x?) Y, 214 (1278 - x2) V)
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In[70]:= k1l=Plot[Evaluate[tl],{x,-5,5}]
-7.04

-7.05
-7.06
-7.07

In[71]:= k2=Plot[Evaluate[t2],{Xx,-5,5}]

Out[70]= - Graphics -

//.Pr
“4 ‘
7.09}
7.08
7.07
7.06
7.05
7.04

In[72]:= Show[k2,gp]

\
Out[71]= - Graphics -
4 ‘ ‘ 4
.09+
7.08¢}
7.07}
7.06¢F
7.05}
7.041

Out[72]= - Graphics -

In[73]:= Clear[y2,yl,y,yp]

In[74]1:= DSolve[{x+y[x]"3*y"[x]==0,y[2]==5}.y[x].x]
out[741= {{y[x] - (633-2x%)""*}}

In[75]:= Clear[y, y1, y2, X]
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6. Rieste diferencialnu rovnicu y'- 2y/x = (x*3) cos(x).
Najdite partikularne riesenie, ktoré spina zaé. podmienku

y(2)=5.

Nakreslite integralnu krivku partikularneho riesenia.
Vypocitajte y(1.2).

In[76]:=

out[76]=

In[77]:=

out[77]=

In[78]:=

In[79]:=

out[79]=

In[80]:=

out[80]=

In[81]:=

out[81]=

In[82]:=

r=DSolvely" [x]-2*y[x]/x==(x"3)*Cos[x],vy[x]1,x]
{{y[X] > x2C[1] + X% (Cos[X] +XxSin[x])}}
yillx_1=y[x1/.r[[11]/-C[1]->c

cx?+x2 (Cos[x] +XSin[X])

Clearly]

rp=DSolve[{y" [x]-2*y[x]/x==(x"3)*Cos[x],y[2]==5},
yI[x1,x]

{{yx —>% (5X? -4x?Cos[2] +4x*Cos[x] -8x?Sin[2] +4x3Sin[x]) }}

ypIx_1=y[x1/-rpL[11]

% (5x%-4x%x?Cos[2] +4x?Cos[x] -8x2Sin[2] +4x3Sin[x])

gp=Plot[yp[x].{x,-2Pi,2Pi},
PlotStyle->Thickness[0.008]]

\ ]

-60 |

-80 ¢+

-100 ¢

-120*

- Graphics -

gvr=Table[Plot[y1[x],{x,-2Pi,2Pi}],
{c.,1,3,0.5}]
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150 ¢

100 ¢

50+

6 \/_A 22

out[82]= {- Graphics -, -Graphics -, - Graphics -, - Graphics -, - Graphics -}

In[83]:= gvs=Show[gvr,PlotRange->{-100,50}]

40+

\\/e

-60 ¢+

-80+

-100+t

out[83]= - Graphics -

In[84]1:= Show[gp,gvr]

out[84]= - Graphics -

In[85]:= yp[1.-2]//N

out[85]= 1.91283

In[86]:= Clear[y,yp,yl,9p,gvs]
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7. Rieste diferencialnu rovnicu y'-cot(x)*y=(sin(x))*3.
Najdite partikularne rieSenie, ktoré spina zaé. podmienku
y(Pi/2)=1.
Nakreslite integralnu krivku partikularneho riesenia.

In[87]:= r=DSolvely" [x]-Cot[x1*y[x]==Sin[x]1"3,y[x],x]

out[87]= {{y(x] - C[1] Sin[x] + Sin[x] (g - % Sin[2x])}}

In[88l:= yi[x_1=y[x1/-r[[1]11/-C[1]->c

out[88]= cSin[x] +Sin[X] % - % Sin[2x])
In[89]:= Clear[y]
In[90]:= DSolve[{y"[x]-Cot[x]*y[x]==Sin[x]"3,y[Pi/2]==1},y[x].X]

out[90]= {{y[x] %% (4Sin[x] - nSin[x] + 2xSin[x] - Sin[x] Sin[2x]) }}

In[91]:= ypIx_1=y[x1/.%L[[1]1]

out[91]= % (4SiIN[X] -xSIN[X] +2XxSIn[X] -Sin[X] SIn[2X])

In[92]:= gp=PlotLyp[x].{x,0,Pi},PlotStyle->Thickness[0.01]]
1.2+
1,

0.8}

out[92]= - Graphics -

In[93]:= t=Table[yl[x].{c,-1,2}]
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In[94]:= k1=Plot[Evaluate[t],{x,0,Pi}]

-0.5

Oout[94]= - Graphics -

In[95]:= Show[k1,gp]

out[95]= - Graphics -
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8. Rieste diferencialnu rovnicu (1+x)y'+x(1-y)=0.
Najdite partikularne rieSenie, ktoré spina zaé. podmienku:
y(1)=-1
Nakreslite graf partikularneho riesSenia.

In[96]:= r=DSolve[(1+x)*y" [x]-x(1-y[x]1)==0,y[x].Xx]

out[96]= {{y[X] »1+e™ (1+x)C[1]}}

In[97]1:= y1[x_1=y[x]17/-rL[[11]1/-C[1]->c

out[97]= 1+ce™ (1+X)

In[98]:= t=Table[yl1[x].{c,-3,3}]

out[98]= {1-3e* (1+X),1-2e*(1+X),1-e*(1+X),
1,1+e™(1+X),1+2e* (1+X),1+3e* (1+X)}

In[99]:= gvr=Plot[Evaluate[t],{x,-3,5},
PlotRange->{-3,5},PlotStyle->{RGBColor[1,0,0],RGBColor[0,1,0],
RGBColor[0.000,0.000,1.000],RGBColor[1.000,0.502,1.000],
RGBColor[0.886,0.478,0.114] ,RGBColor[0.753,0.753,0.753],
RGBColor[0.416,0.467,0.408]1}]

out[99]= - Graphics -
In[100]:=
Solve[yl[1]==-1,c]
Out[100]=
{{c—>-e}}
In[101]::
yp[x_]=y1[x]/.c->-E

out[101]=
1-e!™ (1+x)
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In[102]:=
gp=Plot[yp[x],{x,-3,5},PlotStyle->Thickness[0.01]]

12+

10

out[102]=
- Graphics -

In[103]:=
Show[gvr,gp]

Out[103]=
- Graphics -
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9. Rieste diferencialnu rovnicu y"+2y'+y=cosx.
Najdite partikularne rieSenie, ktoré spina zaé. podmienku:
y(0)=0
y'(0)=0.
Nakreslite graf partikularneho riesenia.

In[104]:=
DSolvely* " [x1+2y" [x]+y[x]1==0,y[x1.x]

Out[104]=
{{y[X] »e™XC[1]) +e™*xC[2]}}

In[105]:=
r=DSolve[y" " [x]+2y" [x]1+y[x]1==Cos[x],y[X].X]
Out[105]=

[{y[x] > e*C[1] +e*xC[2] + Sin[X}}}

2

In[106]:=
yi1[x_1=y[x1/-r[[1]1]1/-C[1]->c1/.C[2]->c2

Out[106]=

Cle*+c2e*Xx+ Sin(x]

In[107]:=
pr=DSolve[{y" " [x]+2y" [xX]+y[x]==Cos[x],y[0]==0,y" [0]==0},
yIx]1.x]

Out[107]=
({yix] > 2 e (-x+e*sin[x]) ]}

In[108]:=
Solve[{y1[0]==0,y1"[0]==0%},{cl1,c2}]
out[108]=

{{c150, 2531

In[109]:=
yp[x_1=y1[x]/ -{c1->0,c2->-1/2}

out[109]=
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In[110]:=
gp=Plot[yp[x],{x,-2,10},PlotStyle->Thickness[0.01]]
s
1.5}
1l
5 /\
2 2 v 8 \o
-0.5¢
out[110]=
- Graphics -
In[111]:=
Table[Table[Plot[y1l[x],{x,-2,10}],{c1,0,2}],{c2,-1,1}]
2
.5
1
0.

N .
g B O N _gaw O
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%

ot

PO

-0.5

out[111]=
{{- Graphics -, - Graphics -, - Graphics-},
{= Graphics -, - Graphics -, - Graphics -}, {-Graphics -, -Graphics -, - Graphics -}}

In[112]:=
gvs=Show[%]
1
- 2 ‘ 8 %0
1t
2!
out[112]=
- Graphics -
In[113]:=
Show[gvs,gp]
out[113]=
- Graphics -
In[114]:=

Clear[y,yp,yl,9vs,gpl
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10. Rieste diferencialnu rovnicu y"+y=xe”(-x).
Najdite partikularne rieSenie, ktoré spina zaé. podmienku:
y(-1)=1, y'(0)=0
Nakreslite graf partikularneho riesSenia.

In[115]:=
r=DSolve[y" " [x]+y[X]==x*Exp[-X],y[x]1,x]
Out[115]=
{{y[x] - C[1] Cos[x] +C[2] Sin[x] + % e™ (1+Xx) (Cos[x]?+Sin[x]?)}}
In[116]:=
yi[x_1=y[x1/-r[[11]1/-C[1]->c/.C[2]->d
Out[116]=
cCos[x] +dSiIin[X] + % e (1+X) (Cos[x]?+Sin[x]?)
In[117]:=
t=Table[y1[x],{c,-1,1},{d,-1,1}]
out[117]=
{{-Cos[x] -Sin[x] + % e X (1+x) (Cos[x]?+Sin[x]?),
-Cos[X] + % e (1+X) (Cos[x]?+Sin[x]?),
-Cos[x] +Sin[x] + % e™ (1+x) (Cos[x]?+Sin[x]?)},
{-Sin[x] + % e (1+X) (Cos[x]2+Sin[x]?), % e ™ (1+X) (Cos[x]2+Sin[x]?),

Sin[x] + % e™ (1+x) (Cos[x]?+Sin[x]?%)},

e (1+x) (Cos[x]?+Sin[x]?),

N -

{Cos[x] - Sin[x] +
Cos[X] + % e (1+x) (Cos[x]?+Sin[x]?),

Cos[X] + SIn[X]

=

vy e (1ex) (Cos[x]?+Sin[x]%) }}
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In[118]:=
gvr=Plot[Evaluate[t],{x,-3,6},
PlotRange->{-3,5},PlotStyle->{RGBColor[1,0,0],RGBColor[0,1,0],
RGBColor[0.000,0.000,1.000] ,RGBColor[1.000,0.502,1.000],
RGBColor[0.886,0.478,0.114] ,RGBColor[0.753,0.753,0.753],
RGBColor[0.416,0.467,0.408] ,RGBColor[0.501961, O, O],
RGBColor[1, 0, 0.501961],RGBColor[0, 0.25098, 0]1}1

out[118]=

- Graphics -
In[119]:=

rp=DSolve[{y" " [xX]+y[xX]==x*Exp[-x],y[0]==1,y" [0]1==1}.y[x].X]
Out[119]=

{{y[x]e>%—e’x(eXCos[x]AFCos[x]24—xCos[x]2+72eXSin[x}ArSin[x}2+><Sin[x}2>}}
In[120]:=

yp[x_1=y[x1/-rpL[11]
Out[120]=

% e (eXCos[x] +Cos[x]% +XxCos[x]?+2e*Sin[x] +Sin[x]%+XxSin[x]?)
In[121]:=

gp=PlotLyp[x]1.,{x,-3,6},PlotStyle->Thickness[0.015]]

-2 2 v
-1l

out[121]=
- Graphics -
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In[122]:=
Show[gvr,gp]
5 -
4 L
3 L
I/
out[122]=
- Graphics -
In[123]:=

Clearly, y1, yp]
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10. Rieste diferencialnu rovnicu y"+y'=4x+1.
Najdite partikularne rieSenie, ktoré spina zaé. podmienku:
y(-1)=1, y'(0)=0
Nakreslite graf partikularneho riesSenia.

In[124]:=
r=DSolve[y" " [x]+y" [x]==4x+1,y[x],X]

out[124]=
{{Y[X] »-3x+2x2-eXC[1] +C[2]}}

In[125]:=
vi[x_1=y[x17/-r[[1]1]1/-C[1]->c/.C[2]->d

out[125]=
d-ce*-3x+2x2

In[126]:=
t=Table[yl[x].{c.-1,1}.{d,-1,1}]

Out[126]=
({-1+eX-3x+2X%, eX-3x+2x%, 1+e*-3x+2x%},
(-1-3x+2X%, -3x+2%?,1-3x+2x%},
{(-1-e>*-3x+2%X?%, —e*-3x+2x%x%,1-e*-3x+2x%}}

In[127]:=
gvr=Plot[Evaluate[t],{x,-2,3},
PlotRange->{-3,5},PlotStyle->{RGBColor[1,0,0],RGBColor[0,1,0],
RGBColor[0.000,0.000,1.000],RGBColor[1.000,0.502,1.000],
RGBColor[0.886,0.478,0.114] ,RGBColor[0.753,0.753,0.753],
RGBColor[0.416,0.467,0.408] ,RGBColor[0.501961, 0, 0],
RGBColor[1, 0, 0.501961],RGBColor[0, 0.25098, 0]}]

out[127]=
- Graphics -

In[128]:=
rp=DSolve[{y" " [x1+y" [x]==4x+1,y[0]==1,y" [0]==-3},y[x1,x]

out[128]=
{({y[X] >1-3x+2x°}}
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In[129]:=
yp[x 1=y[x1/-rpL[11]

out[129]=
1-3x+2X%2

In[130]:=
gp=Plot[yp[x],{x,-3,6},PlotStyle->Thickness[0.015]]

out[130]=
- Graphics -

In[131]:=
Show[gvr,gp]

out[131]=
- Graphics -




