. 0 .
DIFERENCIALNI ROVNICE
VrSSick RADU

1) HOMOGENNI" ROVNICE ~ P=0
3"+ atj* a,j =0
—obecnd teden : Y= Gyt Gt T Ol
- charakterishicka’ rovnice: N+g A+ a, =0
) 2riznd koreny Ak,

q = CI C)\'x* CZC)\J*.----

1) 1 dvonasobny’ koren )
d rv H": Cle)‘x +C1X€)‘x'|' C,Xaexxt...

1) |'m88|'ma'rvu’ kor‘e,v\ﬁ atbi

q=eax (¢,cosbx +C, ¥inbx)

7

2) HOMOGENNI" ROVNICE - s popriNKAMi

-podhun y polateCh’- 1Zay reden’
okrajove’-ru J'ed 0znacny’

—rowuce n-teho Ffadu — n Pcdwu'mk
—Podwu'nkﬁ dosad™ na zaver — C,=... Ci=.....
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3) NE HOMOGENNI” ROUINICE  P+0O
ﬂ" + 8.9'+ .y = R(X)

-« kove Fesent = homogenm' +parfiku(drn
A) HOMOGENNI  ...... =0

_Poloil'Jr t’lulﬂ — feden : Yn= QY t Gl to.
B) PARTIKULARNY® ... = R (x)

) SPECIALN” PRAVA STRANA
R(X) = e® (P cosbx+ P -sinbx)

U= X4 €™ (Q, cosbx+ Q. sinbx)
) doplrut 1zorec pro pravou stranu a Iy Cist atbi
2) urcit k&-nasobnost kore ne
3) doplnit 8,k do 1zora Y= polynomy ABC.
V) cderivace Yp = %,' =Yg
S) darovane , do zada'ni” A= B=.
6) A/B,C...do predpisu Y
) VARIACE KONSTANT
L (0 y, (0 + G () ,(x)=0
e, (%) y/ (0 + GO0 Y (x) = R(%)

)z konstant ¢, ¢, .udelst funka ¢ 60 ¢, ()...
2) soustava — denvage ¢'a y' — fesens” ¢'(x)-..
3) |‘n+egrova’r derivace konstant Jc'(x)dx = . Ckx)

3=y

) konsfanty ¢, ¢, dosaclit do G -~ dostane se g
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4) NEHOMOGENNI" ROVNICE - s pobhikAMi
%) POCATECNI'_ULOHA

-podnu'nkﬂ le stejnim  bodi
) vgresﬁr homoqemm rounier gy =, g,+c Yot

V3resnL parti Kulgrn” rounic Yo~
3) elkove’ resens’ Y=Y+

1) dosacl t Poolmmkﬁ — {RESEN C,=... C,=....
B) OKRATOUA” ULOHA

-podnunkﬂ V ruznﬁ'oh poclech

) celkove feeru’ U-=Uu+Up ﬁobsahude konsfanjrj
2)dosadit podwumkﬁ — 3 situace

N C=... C=.. | RESENI
) ¢=.... 0=0c. 0=0v “REZENI
) c=.... 2r=0c, 2m$0 X & REIENI
3) kdﬁé e v Podmince parametr
— soustala rowuc: C,=... a=0c,
) a=c¢C 00 v  ooREZENI

) aeR\NECT  C*0 X ZRezen”
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POMUCKA K NEHOMOGENNIM
DIFERENCIALNIM ROVNICIM

POLYNOMY
X" A
X' AX+B
X* AX+ BX+C
X

: AX*+ BYX '+ Cx+D

K- NASOBNOST KORENE
k=20
=
k=2

b e u komple. Crsel (k=1)
VIC PRAVICH STRAN
R(X)=R,(x) + R, (X)+.....

R)=...... Ypi = Ax+B....
R, (X)=..... U = Cx+D....
o= Yo * Uy ¥
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VLASTNU CISLA A\ >0

D) charakteristicks romice: A>0 — u=c,u +CU,+...
1) dosadit Podmx’nkj . ¢,=0 f&) =0 y ¢, =0

3) V?Feéfjr fx)=0 > x-=... f(x)=0

4) vastru' €Islo he=.... ¢ keN

S)ilasti’ funke U= ... do feSen dosadlit ¢, c,,... A

RESITELNOST OKRAJOVE ULOHTY

W+Au=R&)  naintervalu {a b

Ay = (kbl)z Ue= Sin (E—ira)-(x—a)
) SPoch A« @ Uk dle vzoree | ypis & ze zadan’
2) A=A = urci k=... 2situace:
I) k¢ N > A#A — 1 RESENS
I) keN = A=A = Ue=...misto k&islo
— inJregra'l Juk-R(x)dx
A)j....dx =0 3 — ©° ReSEN/
B)j....dx +0  — O ReSeN(
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REDUKCE RADU

3"+p(x)-9’+ qe0y =0

ux) =€ JP(X resen Y, ZN3MO

By )y

FUNDAMENTALNI SYSTEM

) Feée ) musu’ odpovfdaf roynicl
j ﬂ' ...... do zadam’ 0=0 v
y 3 — _..dozadam’ 0=0 v

u(x)

resen Ys hledam

ANAAS N AN\

) FeSevu musl bj’r Lrearng nezansls’

' TS
WRONSKE HO W(X)"’ < O L ntny FS

DETERMINANT 9, 9L 9 N
(WRONSKIAN) 9'" 9 9 +O LN je FS
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DVOINE INTEGRALY

FUBINIOVA VETA

b h,(x) h, (x)
_ T T >l
J Hy)dh - | | #0q) dy dx T
a hy(x) /\/‘\/-x,hf(x)
ab.. cisla = konst. wuwze nakonuc a b
OPAGNE PORADI TNTEGRACE
T‘Fm " TJ:F(ﬂ)
dy dx o ... dx
an;(x) j 13 Cj(j) dj
SUBSTITUCE
JJ {(xly) dxdﬂ ﬁJ t (uor) [3] dudam T+0 Jakobian
ox  Ox ou Ou |
_|lou 3 _|lox o 1
J(ur) = QZ g'; JOqy) - o i‘_ Cl(urr)—j(lU
ou o aX 9y

INVERZNI 20BRAZENI

POLARNI SOURADNICE
” 1‘(¥,lj)d7dx — ” f(rg)-13] drdy

X= oSy X= 3Ty ‘ 2“—\
T r-smq 3= b-r-smq

J=r J=23-br
KRUZNICE ELIPSA r= polomer (vzdy tladnyj)
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APLIKACE DVO3INEHO INTEGRALU

0RSAH  [§ = J 1 dA

0BRAZCE M

0RJEM V" JHZ dA 2= 'F(X|lj) 2(X|j) /U\‘
KMOT NOST =70

m=J N dh| h=Fixy)
" L plosna hustota

STATICKT MOMENT TEZISTE
-k ose x: SX=J3-h ol S
M T om

Sx

TLx,ijT]

~k ose Yy Sy=]xh dA
MOMENT SETRVACNOSTI

—k ose x: |Ty = Ltf-hdl\

-k osej= Ij= Jnx’-h dA

-

-k PoCaH:u -.Iz=]Z,(+Ij = Jn(x2+ l,r)-hdA

= | 1+ (2, [oFY
Oﬁc?cﬁf P Jd] (OX)+(Oj) oA :@
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TROJINE INTEGRALY
FUBINIOVA VETA

J b hz(X) .92(X|’j) 92()(,9)
+(x,y,z)dV = f(xyz) dzdy dx
| Hxy2)dV - | | ] #yz) ozl

d h1(X) 9 (xl'j)

a

. — M
Z=0] rovina Xj“’ mnozina M b%

9|(X|7)
\h’m alb.... cisla = konst. meze nakonuc

2 h& b
SFERICKE SOURADNICE

J” {(xl‘j,z)dz dy dx _>JU‘C(FILV|LF)"3'dr’dgde

X= T-C0SY- cosy X= 2 I-CoSy- cosY
Y= I’-Sl'mf-cosLl) Y= b-r-Sl'mf-cosq)

2=rsmW Z=CrsmW
J= r’-COSLP 3=a-b-c-r’~COSL|J
KQULE ELIPSOID
_ r
r.___.Polovmr r>0 —

T T

W....uhel s rovnou Xy zenit)  ye (’Zii) 9y
g-... uhel v rowng y (azimut) pe (0;2m) G‘f’
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KRIVKOVE INTEGRALY I.DRUHU

PARAMETRIZACE KRIVKY
b
j {-(x,y) ds — J £(4)- 131 dt |3|=l/(><'(‘c))z+(j'(t))z
¢ a

) ze 2 bodu §: : ¢

1) v%a'olﬁ' Y- ziolim: x=t
3) Uz Zparametriz0/ano
GEOMETRICKA APLIKACE

“DELKA KRIVKY {=1[1ds
J

c

. OBSAH VALCOVE PLOCKT |P= [z ds

JC

FYZIKALNI APLI KACE

‘HMOTNOST m: J h dS
. STATICKT MOMENT °

!

_-l

Ty
~NJI
M

o
[
3|¢|3]|¢2|e| (S

(¥
LY

x
il

-k rouine th Sx5=J z-h ds

-k rouine yz Sljf "cx-h ds

-k rouine xz Sxfjc‘j'h ds Zr
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KRIVKOVE INTEGRALY I.DRUKU

- ve kforove pole F(xlﬂ‘2)= (PQ,R)
- kifvka sparametrizac?” C:y @)= (X(’c),j(f)li(f))

- obechy JF-Tds =J DdXTQdﬂ‘deZ
-subshituee [FTds - (PX@rQy 1R 2 ) dt

c

ORIENTACE KRIVKY

D@ profi smiru Nodinowych rucicek
QO po smiru hodinougjoh rucicek
F1ZIKALNI" APLIKACE

. PRACE SILOVEHO POLE

W=JF-T0I5 - chdeerTRdz

c

- TOK. VEKTOROUEHO POLE

TP = [Fn ds-|[-Qx+Pdy

. CIRKULACE VEKTOROVEHO POLE

cP=[FTds - [Pax+ Qay

c
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GREENQVA VETA Van
M \C
-Pouze pro uzavrens kfiv

-z krivkoveho na Ploérﬁ' |'n+cgra'|

f-—@dxmdj - !(3}%@)%

STOKESOVA VETA

I

§>de+de

C

[ (52-45)a

- aplikaa - Préul cirkulae tok rounne ho
pole — pres KRuzNicl
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POTENCIALNI” POLE

PODMINKA POTENCIALN(HO POLE

OQ B OP - . | . -
> = o splnEno — ereﬂra\ nezalisi Na aste
/

—olba kFu'vkﬂ - | s 0samt
VYPOCET INTEGRALU - KRIVKY

¢, Ix: x=t x=1

. teda by
3=c W=0
Ca“j > X=¢C X|=0 {:E<a|b>
4=t y=i
VYPOCET INTEGRALU - POTENCIAL
au_p| ~ P — m’rcarud' podle X
aX% - th'shzdkh konstanta C(y)
ou _~| — derivud' podle y— Q
%

— NCO Se vykré’rl’—> C(j)="""
= Vj'shzde: potencial U(x,3)= ...... +C(y)

U(x,y) =U(®)-UC(A) kOV\COVj' - pocatecn
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ROZDELEN!” PRAVDEPODORNOST]

A DISKRETNI NAHODNA VELICINA

stredni hodnota  |[Ex=2 X, P

\Iar X= é(XA—EX)Zp\

(OZPW :
lar X=2 X; Py - (EX)
syg%r&(jyalga sdX={Varx’

. BINOMICKE ROZDELEN
N k n-k
P(x=k) - (k)-p-M-P)

n....POEeJr i3ech Pokusd
. ey nastane k-krat
P Pravdépodobnosf | pokusu
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- / | ! S
B) SPOJITA NAHODNA VELICINA

b o P=1
P(Xe@b)=[+xdx ] f&)dx= X
\ ! J /\+m
(x).... hustofs pravdépadobnostr {60=F(x)
F(x)...distribuéni' funte (=Pravdépodobnost)
b
P(Xzb)=F(p) 5 FOx) dx %\mv
- b
P(X=a) =1 F(a) Jtoods 7 Pl
¢ a
b Fx)
P(ac<X=b)=F(b)-F(a) J‘C(Y)dx M\m
’ a b
Sp;%?%ﬁra EX= J X +(x) dx
mzPer' Var X= | ¢ $G) dx - (ExY’
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+ NORMALNI ROZDELENI N (1 6°)

b ... stredn’ hodnota ("primer*)
G rOZpTy'
&(x) . distmbucnu’ funkc (=pravdepodobnost)

Blx)=1-3(%) za'Pormj' arcjumm

|.Pravdi]30dobﬂos" - mensl’
P(XEA)=§(A—JM> m

A

e
2. PravdJiPOdobﬂoer — vets)”
P(X>A)- -3 (%)

2N

B

B.Pravdipodobnosf _ inferval

P(xe(a®)=3 (B_T‘u>— $ (A_—N;

q

TABULKTY ®  w | &(x)

x...argument (A—%&)
Mﬂ-.Pravdipodobﬂoer (- 100% )
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