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e ¢

Ug=—U,  Up=—T,6 Wo=Wy. (3)
Jooniselt 2. nabtul ot seosed ruurmiliste /bo[aaa&ooa—

dinaatide Jbu Cantesiuse davilinaatids vakd v /.C{/’?'
mised. :
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K= §z+ = S’z - = £ _._';.-___)'l: {dl’l/l"
V ¢ s ¢=arc MW arc G

&Zé}c’rlflgneg:

oo Emivst o Eert | S(8%)-B(EFem)
VPrpretr T Enil® (E+n)* -
S GRS
Erry? ¥ /

Nest valermeist saal awatada Z,4, a /oum:lh A jaB,
so. suunused in, Gy An; Gy, G, g - Avvestades aga von-
dusi @) J2 @), saame seosecl |
'iA"—"iB > ';’A""‘f; 3 A=Ay .
Me illeme | et funelsivondid %, 4, X ow scimmeetuilised,
t-tele subtes. Sivumise statsionaansuac totlu 7, ¢, A
et sisalda aega cxs/a&}u’{f".‘:‘.([f.
Furuclscoon, L , muda voime m'/z/'a,{ada q}us
A= Wy (":'ﬂ "1) = w,('c,”o) 3

amnal iusvade masselementide dmlen /ao"o” {egi’/
fm’gz[wm;sz runkxwuse £ns "{69;66{(:&1%. &t mddud
enamv . ¢, of ole rorstantsed ahe masselemendls
(/-cw/cs, sl ik mikinls ol Bonstanlne - Kt~
s /aa/.?a&u'wws xyz-(a?’es{ckws on nurKKwuse
/&zmn/sc'oam'f /ay'u

w=cy(2, ¢, A)+w,(t). - - : B,
Enilises secsuromnas on wera exvaatoul aswwad mass—
Lemendid ; nende /;a"o"'zfm rnunskwucsel on endliselt
uy'u

W= Wotw, (t), - - . - @)
s w, on wonstant. /Vad/;du'uad qu—éegaémlm,
T |
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§.5. Qunaarmuline scsteerr .

J%A/OW# vabas vuwmes asuqu HaUCS GARSKC
mis Lirkevad dresteise im’en fmakam&k L, peaacqu/
'u}zl.;{:":kc'( tedl (/Ez /w':;m[wad whtbasi wm!ct oma mass-—
rese! (gbiva fee {ma/airz/na& wisticlova {(?'C nic , el
I{ac;'o,’u’em(;se (a tiinlernuse weskmised Pezéooc{dal olc ics
vindseol . Lassresxmete omavaheline raugus R,(/a/
wenacls raadiused olpu vomneldawad: /ac‘x/cwseaﬂ. N -
sugusel womnal xer c/e/bzmwzfaw(/ vastastivuse ral-
ge témbe m?’/uﬁ c/a venivad 1/62921 dincstelse suunas, na-
“gue winfelolatad $.1.-es. 509?ozmumw[/ wenascd, Cikun-
claraa[ waucs wolmeteljelist ellipsoide , mitl Libirmad
Llef/colm wisli for lesapinnans Seldame et /cu.mma?(,'
e ponendi Liheduss on 4&mmeeéfu'&hz Ledo biten -
dava llipsoidle peafa&afma[ade, suhtes | sis vorme
e@&'/asf ,di fe?/g[ 1/1 1.’/160[0'. Ka Kc)m/;onenc/[ /bea—c'nou{u'—
ellipsocole feé’qcc{t',u_ Honelddes fcom/oonm{c'a(b barernd—
sest motlome neid. lihendawate J&/'osocb&'a& lixurmst
N tuleh méita tcom/zoncnd?"fﬂ"o”'zfamkfe/cé&odéale
ajavahemixcu, mitle valted k;om/aonm,dt' bihendusel -
Z/&sc:'f{ /:o'o'tdu,f (f.mgm oma lahima é&é’e i vorra .
Sils .cc;n(}s; o%a tebatud valad Clratsicon:” Tee fa—
aa}pc}zw. See tahendak seda | et womponend d e tan-
vitse /ao,'c""zc&la hktlase nmracdnwszja/) vaid ot sellel
nen kel sel on m/u G6) th. 1, mille Lot , xoos
tirlemnise fee vdixese encvuseaan vingilisest my«n‘,
U2 m//».-:ncm.[cdz fea- [ne/b{abl&}}wiczz f»uamad {agec(/
e asu {é’pﬁd{é masswesimecdl. dhendawal a'ﬂ?e@, :



vaid moodustavad, 'z/r,'émaée;a varxsed muzicw[ v; /a,
v, nmus vareenuod méne sraadc /lmw{u
;,,,\c‘ Olgw Jbom:éd 4 ‘pan,,v‘/'

7 A Oé’m/tac& scsteems mass —
L“’ & kese wenade ereste mass—

L AL
A % o olgw C, 4o C
| eskmed olge C; 42 C,
5 nii el loc CC =R,
e, e Algusega O-5 asuqu
;mil m;&efégr&” {egésé[x J?’z nii | et z~{¢% olers s~
¢ tee {asapc a Algustega C ja C. asugu wveel
n,t - u:;f ng'z;—{egi{cki{(//) niffw[c ijjj'a £ 0l
/'ed olexs niste fee éowaft)ma?a J'a sama /xmif(}fnsr :
suunaga, nus z-{equ) wuna £- ja £ - tebjed L’an?m
koxset fcom/ponend/ G resp. G, ;/,—rea(m r,-sc'eZ&/'bso[o&'/g{-
“ma -{cf/'eya. 0lgu :
A nwrgad F o E,-z‘ef/'e /'a x—feg'e f/aM)
¢ nwuc x- leg'e /21 R wvahel
A% nwcgad £-, §,-£e[/'e J2 K 'mﬁefl c(e/d'm'&ic(
'vo'fuza,nc{a’ga
vi-d-£,  w-d-£,
R,,R: tom entide massxescmete C, Jja G kau—
jcwed st [E'/yaa’l 0C, s GO,
m,,m, kornf)onmé(h/c massid ,
PP Morn/mne/nf(/ {e'ﬁea’wed) s o%w
56— wp. En b -teljestivu: zaliell
mu,uéuma ud antud }bamé&&
Uaatlorne neud &yema” wera C,. Ja on fao”o”»z&” gaas -
KTQ, SAMABUGUEL SELBPUSL 5[uxk(uwu' a naguw $./-28
mlef’c[a{uc( madel. 51,¢, ~fef/'ee».[¢'/c fé'o”dd umber,
5',-{09& muzmcd)uueja, milled on mya G) te.11. Frale

(¥



S
selle on selle fe,g'uédca asels tcom/bonendt' 6 subles
samasuqune , nagu Ens—delyestice: asend $.1 mudele
subtes . Janelivi t voime otk $4-es 'za'z'ciyi{w eda
ceblivans xa /com/aonmf G /coﬁzfa, reed alrull valestin -
Oq[mu/.,wé vastovacd €1 -es /,&A-lc‘r,la{uc( rnoudede .

.Xfomﬁonen[i e haoutal mass m,  mille asend
£nz, —deljestius e ole fa‘uzu' muntumatu , i bud
sellest ot pikus R ja nungad o, v, on muu wud .
Sele {aga“/},?z/'ee §,f7,é‘,—-£%9kaém masstsh m, texita -
% /&lrd(c’ et ole antud /:uméla oya&:df mutbumna -
tw fccm/;onenc&js 5 gaau' litswrmune et vod olla stat-
stonaarne . ./fya franeme Lihele , et masse m, asendil
meccctfad wewused, on 1bur viukeseds | siis u%al, et
need aendimuntused vicvad texitada wmfaonendc'
& clefc wnadsioond viixest mueluss Eeldades nicid
r olewal ni suune, et rogu ole/émma,{u'oom ore vacke,
fangneb ezf/:oo[‘o"efo&ué') et masst m, asendimuutused
xedsewad ﬁ[’fﬂ/)onmdd C estle mo bau'a!, mus on Kot —
jemd{ /ahm 'uc&kese(/-c/'n. m:-'c":f:{{ /a}ic(a {(iﬁcfz/aancma 5
{a . J&u&kaa votme zom/;onmé(' e fu;ec(a 0.5 -
?‘ega-![ws )eaxyalcec'éz/m ahes xeswmises aseroles | mus
en selline, e mass m, asuns scemmeetniliseld &-Tel~

0{6 wMe&,o{i} jaau' &'iuum.'nz f:rw.'/)cncnc&;s C o mele
rie Oaldase {a'/)w‘s ega. ckka endine . /Véisa;a,ne haujo.
mass aga vastal $.1. néudedle xom/aonmé G, aym‘.aﬁ
1{tfelbcm £ 61 -e x(}t/é&la»lu.a( mudelit

Sama , mis maxsal xom/zonmdt' C wobta  maxsak
ra kom/mnerw&' C, rohta . Ka tema ca/oa{a[ $.1. mued .

Neuid oferne J/afv{nu.o{ tundma dinaanilese Ses —
teernt’ ehuisd > goal il vaadata, millised on tema



e
xoordinaadid . Diinaamilise sisleermi woondinaadid,
scsdeerni lea/u[c'x&'{e Monf?wca{sibnm'. Mece siisteemis
on wrsixu jaau'osaxue cua/m[r mdanatud torma rof—
me  Cantesiuse /wou&}maa[tyaz x,9,£, seega olescs suls-
Leeril woondinaate xobmexondne yacwiosam-/e/ aw-,
Huid need k:oozdcﬁa,a,oad e ol xock unsteisest solla
matud . Vaatame rena € mbnda masselerment: dm,.
Jema asend. &9, 5‘,-{29'@51[[”«4 orv maaratud polaan -
wordinaadega 2, (8), ¢,(£), 1,(%). Eeldame susteems
Ju'z[uée a&/lfa,lt me(,& éu/n{u_d) s.0. quuﬁ//atﬁu
funxtsioon Ja masselerneniide ﬁuy’ex!ofud Komfpornen -

des C, on teada Seeja Lunneme ;awu Ciixumist
;eom/)onma(d C , aa ]&zrwzlscbomd t,(t), g (), 2, (£)
on tuntud ige mcwscfemondc'/" xs  rui ek viimase
asend £, - z‘e%’ea(ém stk acrwlt parameetust .
fya &9 - ewstivu enese asend xy,é—zleééa{c}cu suh-
tes on maaratud ,suwcwsc;yaf Ri, v, by, jonelivult
masselemends dm, asend xyz-fega{c‘uu on maara-
ted /aafta/mee{ftu'ia 2w LT K dm, tabhendal
ménda masselemerdc romponendist C,, sis analoo-
jéﬁk{e kaalutluste /bo[y tema asend xgz-@’a&l
wus on maanatud faﬂdmee'/'zu;ia o n b Neleed,

on aga § awvu R,R, v, v, L toesti mlaaj(ued, mus
mddinawad antad momendil € dheselt sdsteerns fan{/x_
bte konf; unatsioons, sest fwcameefm £ drst” maanal
d{'ala masselementaide k,on/t?wtw{swomo(/ 0,5, - a5~
&9&5{1} s, tuna Ry, Re,v), %, ¢ emarord maornavad rem —
de fwn/z’ wnalsivonide asendid Xyz—fe@ésé'az shli.
(]a”ne&xa R,R., v, v, 0 on mece denaarmilise scateem:



g T S
xoordinaadid . WNecst dnstecsest sollumalucl on aunull
neli, sest R, ja R, vahel valilsel tuntud seos

Rm,= R,m, (9) ;
$.3. Hineeliline energia .
7
Stesteerni wineediline mmg[a on awaldis
7= 'El,‘f(xz-l— 924'2.2) dm/ * Z!'./(;éz.l-y.l"'éz,\dmz L 9) .
(m,) (m,
See Lubll rmutada sccsteernd wodilinaalids sttt
Awvradame esmalt c’mlegma&'
[('sé’+'gj’+zz)a/m, ;
Joon. 9 clm_gJ'é'n,?im/
£,=1,co59 cosd, |
N, = 7, COSY, s{:'ﬂ-l,) 5 : : 2 g

-;l =1, 55”9”1 3
En b, —delestinu alpuse O, woondiraadid xyz - scsteemis
onw (vt joon. 4 k. 13)
X. = R, cosl i R,sinl, z.=0 :
Ja /acgéf&ﬁ;ee& f,y;,!,-éega{ck on xyz—{eg}/s{zka sub -
fes /oég'rzaﬁl.d nurga o vona . Seega on. masselernen -
di dm, goondinaadid xyz—u?/s{ezmés 0/bé"zyrru'sed :
x= %, cosqp, cos (A, +4,)+ R,cosl,
Y= n,cosq, son(A,+ &)+ Rsink, }
Z=7,50¢,
Need vorandid. Iayw{a,md seoseud x,7,% fa scsteent’
woordiraatide vohel

(11)



- 1F —
goc/fe/zen{stme vémandite 1) mélemaid pool
X= 4, cosq@ cos(A,+4})—n,¢ song, cos(A +4?)—

—n, (4, +17')cos¢ sen (A, +1})+ R,cosl — R, Esm[

9— ’C: COS({’, Sm(ﬁ +d) - fz,q’, sing, sun (4, +¢7)+
+7,(4, +¢7,)COS¢P,603 A,+8) + R,sinl + R, ecosZ

Z = 1,50nQ,+1,4,co5¢, .
Sué/aai el _
xirgirit= BRI+ RIC:+7] #cos‘q;—zé,dz,coscgsmm,+w)+
+2R L4, cos P, cos(A+,) + 41+ TG+ 17 A cos'y,
+Z'L, & A, cos 9, + 2Ry, cosg, cos (A, +1;) —
-—,Z,R 2, ¢ seng, €os(A,+v,)— ZR,'Z, l, cosp, sum(A,+v,)
+2 R,C’Z, cos@, s (A, +v;)— ZR,C’L, 9’, sing, sun(A,+v,)
+2R,En, A, cosg, cos(A+7,).
Seda avaldest bl mz‘egwmala massc m, podes.
Setdre. Leaieirle dntoinacloll summa, mille é'cucmwl
W'(aln( crelde 'z/a.a,ll use A
1. Defirume uue teljestinu x,3% , mille a%ws ow C,,
X3~ {C@ dbdov &, - {egeya ja s on /boouzl&ol wumber
.;~{a9¢ §n,& &9%1’1&1 subhes ruA/Lga v; voma . Selles
feg;/es{ (kus en foanxlz (5% A) xoondinaadid :
%, =17, 08¢ e08 (A, + ) |
X, = 2, cos5, s (A, + V),
Xy = 7,500, .
Huna € oo masst m, massxese , mille coordinaadid

X1 X, X5 = ffeg'efs{tm on (0,0,0), siis J'éllynefl el
/'ZR,C'«?;':, cosq, eos(A,+¥,)dm,= 2R, ¢4, Jx,dm, =0,

fllé, g, E(scf, stn [»1,+‘z/,)dm,=l/é,¢9.:fxz‘{m; =0.
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2). Qefunime fc’te{d'yse manss | rulle a&fe/zmé%'da[ on
dAdM= —2—’- dm, .

Massi M rrmiline aselus ahitil z‘d'/asaﬂ m, manufuL
ﬁatgu{wsejj atnull tema tihedvs on (gas /:wmc&s' o
rorda swunemy masse m, tibedusest vastanas /»amcta' :

Nagu k. 1. se(:"g,u/s g oli fume;lstban 2, ufmmeev,lfu'&'r'u,

5 -telje sublis J'a“/ce&'xulf on seda xa f’wma(swrm/ S

ja ka massc M Likedus, wuna be. 12 eelduse xohaselt

massi 1, tikedus on smmee builine &, -tele subtes.
Sel’fes{/” nel | ef massi M massrese asub b~ ehu x5~ tel-
J'eé, /'a(:?sem/adnafsé oy JxdM=0, [x,dM=0. Niiied

0(4-7(1. saamec : s .

: jZ}é, %, cosg, cos(M+v,)dm, = 2R, f% x,olm,=2/é,fx,dM=0)

J2R, €, cos¢g, s (A, +v,)dm,= AR, ¢ _%,_ X, dm,=1R, g'fxz dM=0

3). Qe/dht'mz wue lfc'/c‘{c'(.‘vse massi, mitle o(t',[e‘tem{s(aaf on/
oAM= .2:,([177_, ;

Jna(ooyz’&k[& xaalutlusdd neile  mis Tocinetalud masse

M juuwnes , g%w&/ et masse M' tihedus or sa made scm -

meetnilin: 3~ ehr % -t[egé subdes. Scit {/g{?nc,g :
f,Z}?IE-'z,,_l., cosq, COS(J/”“V')({""/ = oZR,E'/X/ (L,/\.i/—.:.C" g

J2R, 1, 4, cosg, sem (A,+ v, )dm, = 2R, Jx.dm'=0.

4). Qefd.m}ne mc{ KO fmaxnda, /[K{dfbfse ma suj} mulble de-
fmen/{siaal olzxs
dM "= (,é{a/n(fldm, ; ;
6 funiles, mis on sdmmeetnclised 5 -tele subites, o
1/

' e . o} s 14
g, Uks [0 seesama, sis one mass¢ M" tihedus sam -

meelniline §-tele su /tes Seblest /a’f'zgmé:



_—’g_,.
f.Z/é, d,cﬁ, sy, cos(A,+v,)dm, ==—ZR.1/</3, ‘L‘a/mf, .x,dm, =
=2R‘, fx, dM”:: 0)

J2R, L1, 4, sing,son (A, +,)dm, = 2R.E[ ¢, tang x.dm,=

=2!2,€.fx2 dM =0

5), :
//llzq?',zm,% dm, = 427'/’57‘10527’, dm, = C, 4, 5
«s G on massc m, inerlsimoment é’,—éeg'c subles . Gaq -

si lilkupmise stalsconaansuse J= tiheduse ayalosz wonstant-
suse fotbu mass m, o muuda oma valdsuwyu ega mas -

séde seesmisk ﬁcuyaffu»é a;/fa/'ooxmﬁ ? mellest Mﬂd oL
C, en rxenstontne suwmis.
6).

‘/'.2 '2,217;',1:, cos"’cf, a[m, = .249,’ ffl,il', coszgl?, dm, = 2a, z?,‘ ;
. 1. /h';l?[ 4, e sisalda wga exé/h&:éséé{sdf, vacd ow

A, = €3, (% ¢,A)~ w,(t,0). 5«%/&'/70:4, ek «, on xons -
tamt .
2).

f['i,z-l- ’t,z<[5,z+ 1,2,1./10052(;’. )dm, = X .
Aa x, on kcn_.\l.a,ry‘) sest f(,m/c-{g(,bom‘d, i,,qf),l, e Si-

salol caega eks/a&'tfsd{segf , vard on /omw.lszbom'o{ ounult
A, g ,%- .’sé:

Nt ofeme Zua’mcct’ s

S - ‘2 .
./("éz"'!/.l'l'éz)dml = my (Rlz+ erez)‘f' # C, +2—0‘112+ ’ . - @)
ﬂna[ooyi lesell saame tecse wm/bonm(/ /}zoxs

JG+9*+3) dm, = m, (R}+REE)+ H7C, + 245+ 2, -

- (13)
Seostest

Rim,=R.m, | R,+R, =R



Jé’ﬂjneg =
R,

m,

B oao L TH Sk (14)

m,+m, m,+m,

Janeme need vaarfused awaldiscs 02) ja (3) R, ja R. ase—
mele. Ja moodustam: sas @2) ja (3) /aa/zmoa,te foo&Z
poolsumma, sics saame siisteemi wineedilise ene/zjc'a, aval -
dise :
Pe 19 (RR)+ 40 (E+0,)'+ 4 C.(E+3. )% }
4+, (0+U,) 4o (E+V,)+ F(0+0),

m,m,

g =

M, +m,
San on mw{a,fa,o[ veel Cr. 13 vow . () /‘dnyrzeua[oé-
seoseid: d= v+l d=v+C.
/Vafa ndeme, on. xineetilise energea avaldis pe~-
Cinoom scisteern: woondinaadest R, v,,v,, € 6/& nende
fu&ft'&'g" X xonstantsele o 'deym‘mf

8.4 otentsiaalne energia.

Susteerns” I[aoz[entlstda,&e ene/(,?ca Ml o bame a(o/ee&‘—[rz-
{eyzaa&'
o ,{szc{mé’drm e - ; : (rz)
s on:
k? guawvitatsioori Rttt .
e mmd{&vmfscha&'dz omavaheline. raugus.
Anendame U wtla masselementede din, ja dm, Carfeswcse
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woondinaakide & n,, ¢, , &9 L astmete /t;/ljc

\Ax

Joon. 5. :
J&zjut.(a(?u J'oomk 5 fu'nn’ . /com/oonméc’alb senbute G fa G,
litxumase tee f(ua/;(tm’f | kuthu on /'covu's {atiud ée{jf'ed/

x, & ja £, . Nuw 5,-/& El—fcé'e vahel ons

G- = (9-0-{-€)=v-1; .
Labtume &n8, —éa?'esﬁ'xmr_‘. Sum oé'?w punwti C,
ool naaoled f:, ';230, mmo&'/e/lemfaiaa&'dmz Koo —
dinaadid & 9, & = K mmdtfmm/{u'aa&'dm, kooT -
dinaadid £n%,- éagésﬁ'uu o $.1,,5 ,sus on tema
kcozo&hn c&c{ f, 7, ;1 % {eé‘es{tw

&= F cos (vy—w,) + 9, sSm (Up-4,) + f:. 5

7=~ & sin(v,-v,)+ 1, cos(v,~v,)+ s } .

gie b
Netieel saame massdiferentsiaalide dm, ja dm. omavahilese
Favguse weunde jawxs awalkdlise :
et= (E/-E )+ (n)-n, )+ (5-L0) =
=[§,c;s(uz—v,)+ n,snl(v,~v,)+ f:— £ ]+ - (19)
[~ E sin(v-v.) + nycos(Ue-0)+ =M ] + (£,- 5,)°
Arendowme fcmx{st'oam'
.-;-:: FCE m, 5 fz,']“é,)

Wto 9,8 &,n, b abmele il Sellel real on
tuntud relgiL : ;



et Bl

(20)
*F)
+z[& (@g,,, +24,7, az, ) +5 (as:)o]

Jeindum fuyefeya wrs tecse /wzqr e, sef[efaaﬂwéwzv
vutame ra osatelelised acnult fwe‘/wywm

9{ o) i -2Y2 Y z\

o 5;[” ]—-2(6) o

BE 3.0 a(e‘) -2 0% _

o5 4 () ] 2 e T —

z/-' 3(62). ?Q:)_' = -I-(e") —:(‘ez\

Yy
9§ 3:7, ( 95 oy, % 2%, aq,
@Saful v'{*cse({ e —&é saame k'e/(jes I(«,' wva[o(uué (‘9).
Vo tasre mwof vorduses @) 5=0,7,=0, "", {, =0, et saa -

Aot rea (o) xa/zda/'ac'c{-

az',[ 3 o : 2 ! : 2 p
fE‘J_E,T, = -E-'»-'[Ez cos (v, v,)= M, sn(v,—v,)| — 7
9%
%fi' — [E s (v,— z/,)+17 cos(v,— 1/,)] A >
/o

(;lf_ ot
B TR

/azf 355 /

( 35‘- R% St F ’

1]

Sam on kasa{cu{uol seo‘s{'
1 /
el=flo Wesmm = o




’%xt.lou. E’= CZCT /eom/:one/no&'d ﬁﬂLé'zvfeg'a{[uu on/
£, ., 0 ; takime selle vextonid womponente 59,5, - el
/csfc‘uu £, '7° 0 sis on wehtivad seosed :

'
(-] -3 3
£,= £ cos(v,—v,)-n,50n(v,~v,) |

o

v, E o (v,—v,)+m, cos (v,—,) .
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F5)5 =‘Zd‘qsq+'z‘f‘l[2‘fa (_é-_f‘;ik_‘}-l- d"ag:ﬁ.]s =

JJ., d+58: &i—3d:
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HS)o = (4-3d:)s -—2[4;(3 J;;:d; J';s(;)+

+J'.,( J’:;gf'z d3—3cfz ]Sz-f"/cﬁo‘:,[d;;g:r‘ %

e J’JR{JZ . )J

.7{(5)1:, £(s)y = 6’R" 3%5 )
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He)=—flu = T BR: | 6RZ ( % ct) :

[olym—t9y = 5"+ [ e )+ 2]
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£(s)e = F6)a = 02{1 ( )
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= (/',+5-Jz\
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75),c = £(5), :_"‘r" 14, +3de /o2 AR
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i o i r 4 Y]
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2). fés) m/baﬂfc'maythaa/me.

3). Fltsr)ay on /;aﬂc'ma cnaanne ot zeaalne vasta -
vallk sellele, rxas Flshy é’ujf/h 05y o s subles paa-
wesanvulise /'a't'/tjuya. «v&'z'waéfufc'a&'. Z(ﬁeyc' Flisr) e




neaal - /EL imag[naa/wsad et ole Koviaga rwstllist end
nevadl .
Tikistusele (0) k.36 vastawall saame vordused, :

(:1),=0 .  G5)=0 (2.6),= (6,2), =0,
(272)r=0 ’ (6,6)r=0, (3,4)r= (43), =0,
(3,3)=0, (h2)r=(1),=0, (3,5)= (53, =0,
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[/)6,‘1‘ = -,6/ ’)r A
(53)
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3 °o o o
g, =2 {[75 (32), -9, (%2, — % (5,2),] cos s, (t~t.) +
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6.9 Lurumise a&fmmfgc}qqzvé'vwwﬂo lahendds
_&Zﬂtke desnusscoon :

Linvumise o&fenm{siaa[wmaMile/ babendid ayalduscd
wnge funktlsc'oonc‘du) nad on seeqa lbeupcdc&sed Joa
Zoz&haad[ awaldises esines wolms semallaansel sgnw 2

vonwemist I/ae'u:oodt'de(ga'

fee e o ELEC S
ey = p) e
! S, # Sa . S3

Kocndinaadid g, ja g, on bbratsword nungad. | nad-
nottavad enivust /cam/:onmt.lt'a& /‘bea-t'nycfs‘t'e#e&/'bsoio&db
/:t'/ct'ma{e -!e?w[e/ /‘ot wmfmmt/(aa masskescrmecd dhen —
dava singe vahkel . Nad avaldawvad mg'/},c xallicomismaunt -
b vatyustatud foinna natvale suwrwsele tesrtades
l/aeu'oodiju' VONKUSL U@?&(AKO'V?/KCM. Seeya on votmabux
valyuswéveonast miarata Pujrm"/.'d/ P ([3]/3_ 130] .
ooxdinait % ;a}g/'eé’cla.g xomfonem[zb& rnassxescmete.
smavahelise kaaju,sc,. mewetuse a/aga , ta weloomustal
ahe womponend: wlativset oelily fotse siihiles . Wook -
dt'naaall'/a/ 94,9590 maarnavad. vormmandlc @), €x.32,
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Hee' deterrmuneenival vonnamdil on xordseid /awu,)
Sus c;yws xoondinaadis scmuallaansels sirusvorcuwmis -
t awr xahanel . On moelow raks /aﬂt& : oledensmi -
newwval vomandil on 1), xaks Kaﬂexozdaefjn. xaks
alhiveiiel /cu,ul L 2) Kkaks cobmerondsel (/uw:é Alole -
mal ju fucl Peag sisleem omama eriomaduse , mcll -
sed xobe mdaname . Jakime :

SESTIRIR, (gt di—3d,
(e *om )t M".Cﬁaaa)'k"—"‘
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Ws 1 J,-3d. 1 di+5k), 20y (di—3d: _ dr+5dz )
aR: e,' = dR: "f UR: i“ e!. GR} ’
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siis delenyineensy vomand omandak g
Cr i lEw ap  C
Selle vonnandy kéik wobm /a,u/t{ on ncga(dwsea( :
A= s she—u T : (s%)
Kl vommandil (55) on /cc«z.a(Jet'a(/cha; sis tema descre -
nunank on ndll, s-c.
a,‘u,’*‘/qfuf—!/u:q- l8a,az({;——17'u;'=0 - : : - (53)
See on /cé’t?[ scvseerrnide chisexs encomadusexs , mille roon -
dinaalide awaldiscs eunevate /be/u:m?c&de;a scinusfuruct -
scoonide anv- on vahem it 3 . Mya see aw 2, wis o/
Jaunte (7] Mycu dics paar omawahel virdsed , nau-
fexs Ay 2 Ay /Vd'saja,éef wonal A, ml'wwtm newetoon -
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mille vasaxuucs }boo&/as on vowmandi (58) vasanu /:oo&
tuledes A jangc. Sik saame
—u,+ Jul-3u.
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3 7
Jecne /u,wv el k6lba (/'(iiqw.'.w. $-(s 5el:?cwaz[/:ofyau[
]&n{ac{ 4eos¢31l 2+ Ay =— U, lecame ra A'x}se /'au/ce,

i ’—'ul—l a/z-3Uz

.l[-‘—-‘

Az = D 7 : : (¢r)
2 3 :
xuna seos A A, =— U, ammal avaldiste (eo) Ja @)
abrl vonduse : :
-1tu, = 20’ — 9u,u, — (i~ )" - : : . ce2)

See on (58) wéwal wveel seis leerd teime eniomadus .
R inwmf‘c KQLKS (1,,(_.'. /r“e/{é ow'rzcrua,é/:e/téoodt'on 5

. Y3 - 2mV3
LR ok ¥ ; - =
Y, -Yuai-3u. Ve, +1Va7=3a,

Jetne. rnceldav voimalus on, et vonnamdil (50) olexs cins
xolm:rondne ‘/'uum A . Junte semmeetuilised. /a.mt{s;'m :
nid csinevad nied ""ym 34,=—u,, 3A/=u,, Al=—uy
sust /a'/lynwao( seosedl
wic i, He=3u; - - ; : - (63)

Ja’kgnewu $-& aga Jef{ga!, et need seosed e saa olla
maxsvad, mistoty xa detevmineerival vormandil cf-
mdiki e saa olla -sakk M('"f..f»c‘tdsc{ﬁzu

Disnaamilise susteemi efutuse k(}z/él’daomfée[/ on Kon—
dunall mairitud, et «one alla saavad llla acnult
need xascscsteerud , mille wm/,one,n{c'de omanaheline
rauqgus or wetllall sen sellexs el vastasticused a{eﬁz-
madsioonid olexs vaix :(d/) seega ka inertsimomentide
vabed. B-A,,C.—A, B,—A,Ci—A, ja suwrnwsed o, 4, -
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Kl see mii on | sis nautab /'u@a /aea&.ls/cauo(n; il de -
terruneciva vownamdile - et fma/uomecl et vot olla
KOLK o’i/{uu?wse s use /’oi‘ayuya,, /é;u&metm prulle.
#6lK vémce/bwboc&'cl /& -am/a&{auc&}{. Geleictivin. 48 9¢-
tada neid swunuse vahexonds /5/79%(3& /aa/zajfcaﬂ/ua.

s10. Usnkearnplituudide a—/:euaadac{z scusle—
wud vahexorrad.

Vaalleme xera , mille naadius o @ fa tihedusp Vii-
masel afgu lagw p=p(r) , xus n on vaadeldawva freorc-
& Kauqus 1 sentuist Oé’ja xena wumala
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i erass oo B cstnn. Ko Eekibids asugu o runne,
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fe endsiaal '
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Need saame xera weskimise tihedecse.
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Obetarne mﬂial, el xena mass m Jéﬁé’e endckml &l =
duse jaotis asa mautuns dbtlasens | sis on p=p .
Jnméz’momwc&d kooma&haa..l/uhc{cw[e subtes on ruad.

ma g LA Wy ar s
= —= —Jia '—=——»~—-a/fz )drn .
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£uUs o
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Fo5@ fepdn
Dimensivonile awr p asul 'za/bw[u
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Ta on wrera Liheduse wondseniratscoord maoduss. Ube-
nune "‘w;'z z.'fu,{ag Aomo ume[e {L'gec[u&e/'ac{(ue&/ ket
feana wlemume ]buﬂ val af/aﬁu&,.cws RNQ mass on ten -
vesusti xeondunud tema sentrusse .

Seos (6%) maksab Imsell ka sws , cwd T o Lhom /2
méistame inendsimomente xooadz'naa{ée%ea& vt Likcs —
xock millse dearneelu” subdes.

Vaadeldes xera asemel monda muud ceha, mdlle 40
Redus Cj'aya ot muuli | vdime aldisell é’ugeda ra
mansvars seost (64), ainull H wvaantis o obe worstant -
ne , vacd scltul sellest, millise telye subtelist inextsimo -
mente vaatlome . Kt aga see keha on selline | mida
eiillalt haste lahendal eeéboofmaim'{uc[ xena, siis L -
bencal sew s (65) xa sillablase {cf;bsmefa reotkce’ 4 -

sid nii e voime suurnema veata é’ujca{a K worstandis

/lfd'sujused cehad on me warsixsdsteeru mélumad
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kom/oonena&'gl. See[e,caﬂfwuzt voiLme kwywéada. eegeoo!o”efola/
potyal, :
A= Asgom B, =fiBtem, C/=H1C tom , } e
Az = M2 As hom, Be= Hi Biterr, Co=pt, Cpiis . :

Otetame, el wawscicsdisbeemi xomponendid on éa”fsa%
w[’meéegaw(/ ee&/asoc'o&'c:L, rmulle /wo(‘fe«’jw& ]m'mccaeo(/

on a/, g’, C, P /'a' a?—) ez) c)_ = \‘/Ua‘A;“me/ Wm{o’l" /a:

menidiaanloigete mésm{mmdﬁagmefé :
PA 2
2 [4 2 oo
it o e
IS . L
6?. s /_‘ 2 * 8IL= 2 C. - !
2 d:‘ L2 a:_ )

Awestades seoseid (66) | véime inentsimomend.id. tef-

gedz subdes uy"wfada :

| A
A= p T8 e e))= o H (2-g5-g),

2
B, = gt (al+ el)= p BT (2-¢l")

2
m a’*m
=N .___5' (at+8 )= i ——

(18]} .

Sak /&fnﬁneg

2
a, m a, m
B,—A,= K 15- RS T T o ’6_ '5,'2'

(es)
Ana (ooyc'&ke@( tedse xom /aone/ndc' /cwlas :
z z
A, M2 A, M,
Bl_‘AZ: 'le 25 gzz ? Qz—Al :luz-l—ﬁ-—_—etll. 2 % (69)

Exstsentrisused ,¢! ¢, 8! on vaikesed dimensioo—
nctud arvud . Hed neist dns esenel /co'w[?&vna mone
sawuse ecs |, sus loeme seda swunust teiste samadimen -
scvoniliste suunuste subtes escmest Jansu vaLksens.
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/com/;onmdcb( e ole. £é’f4e8£ /eo&nettegé.seaé ellepsocdid,
vawd, komf:onmfe asrult lihendavad el sotdid .
Sefeeyc}bd/mzl voLme &/yec{a rebt vams seoseid € ja
(e9)  aunulb suunused
e N e . ; : :

i tawitse tihendada exstsentnisust , nad a%a Al -
salt min L'{,uycuwl vacksed dimenscoorutud amvud .
Need segaf vormamdeist (3%) te. 30 et o, by Iy on

(#a)

0Qu & aww, nmus on sama 5ua/uu7" @ nagu ar-—
vad, (%), ta 0618 olla nivters aitmeetliline reswrmine
avadest (10). Sis vorme determineeniva vérnnande
fca/zdcyéxz/e 5awuu/&xmc'ab aseloormustada /c’z’nymea
Komda/d& u, (vt. (55) te.42) saal amda rufeL € Uu,,
xozc[a/'oo& i et Bl ,/a fcc)zdc?a[l Us “‘9’“ 54(13,
ws U U, U; or t‘ya,&m oma- dimenscoondlislc seu
wste ﬁulfcu 4&%«2/6{4,94(,90. k. Sellest (/'cgllgneg,
et vornandd (58) le. 42, a:'cu,uulsé woss | utleme A, ja A,
on «obmanda ,s.0. A, subles {m[-/c/{/cw varkesed.,
mellest omanord (/'a"vfnel Jet s /a S, on s, subtes
escmest /c@bw vacised. Neist Va’ya Libdsatest toiia
dest asume {eﬁycma.. Janeloluse .

.X’s?e/acfcwé selgul: et wvomand: (_6'9,‘}&:. ya /'au/L (é0)
on wvake vowmeldes fema fecse /&cwzeja, , /2 3e”eﬁa}am[—
xlbal /awc (o) acnudrst virmmamds (s¢) rahecondsexs
c;'a,u/te«;& . Samule et vod olla Kaﬁétilaal seosed (e3), be. 43,

L ] " (6) watk xobm u ema
/Cfuna sus peaks zra.fz;candz (6) Kotk xo ju,a/u{' olema
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Yaadelles /ae/aéooalz Gv), . 4, naome et 7, ja T,
on T, subdhes uc‘mué/é'/bw swwned : xaxs savusvor -
geomist on /xkafaerubo(h’f'd e vorveloles xoemam{aja.
& mdarata «xa m&nxea»rnf:&'{uudtdc Jcowzw.s/&'tm) et
Lamne /'a,wzeat ERg con o g awestades suwnwst i
tecse ».suwuu/a'/(?mt ,‘ffjelfcau‘ funtud seoste /cf'n.?c

ow
(#)

A+d,+A;=—w, - - - :
Ja At Adgt dady= 6t aga AA; on mgmt
Jarku vaixe, sis voeme selle lawme dra d/é’JHZv, nec ek
Ay (A+A3)=U, - : g : 5 (22)
Yindusist ) ja (72) jangneb
A :J-— u, - ?::;7.13)=—-u,— %Iz— .

Arendame faa,fze,ma[ Lecse Uiikme Ja”/rjrm,ssz wlta :

Uy _ U e 8 L “z(}__)1+)3+_”)
AI "u/ _'(-Al'*-As) _u, 4+ *Az(':-13 —-ul (,L, P
/

n o

Selles arendises on xdix Caxmed. /aaa& esimese | vahe —
a.ﬂ'é meffam[a)é Ja;’/uca w’&'kseal, seeya fdﬁetw&l % - fte
fchc{azeﬂ/&ga anenduse estrmerie fugc Saame :

(2% X : St y
‘A'l:—‘al'l' 'ul' % > g (73'

Seesecst (55) le. #2, jangn:
’ ,» Jang

o il A Flo il

—a_, = (;; Cl geozl + 'ZC,", { ez 6R: ’ (W)
Seega wvotme A, fw'z/'a{ao{a Ka /%m},ea’:

J:—:')’J;_+3(J.’;+(fq)
A=~ e ea s e
.1,_/&1 Az wwuprmem Kaaufame seost‘ A, A3 =— U3 :
md tlest j'a",z?ne@
s Uz
A A3=— —=~=+—= - : - . (#¢)
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Caale 5%/&/7'14 (11)—5{ J&z (13)-st -

Sk e ul e uz 3
./1;_‘1'»13‘-:""‘“/—'11“"“;_‘(“"" a,)’" o,

Vsrdused (76) /21 (1) lubavcad, f.z&,s'[u_lada A, /a A3

. ¥4 o =5 .
jaoks jargrmuse rwwutvomand: .

3, cUly Us _.
./1 + a, A‘+ a’ 0)

eht 3 a/we»séa.des /'a"ea' seoseed (55) ,lk. 42 :

s e it T AR, 1
A # ZbJ;[ET’ 'g_k})"’ e 3 0 ;ﬁ;)].}{+ l/df;ch[e,cz
Selle vénnamde Juwce(( &1 .

Laogy it Nl L ety
.).2,3 Js \ Cr OR:) i 0% e ke ’

ks o thhendalk radixaall
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< i P T "n“i r=1 r=2,3
P R % 22l @ ?
1,2 o 2 2,3 e 3
7.3 o 3 2, | 3 | 3
1,4 2 3 2'52 2 ’ 3
1,5 2 3 2,6 o : 4
1,6 | 0 4 3,3 o i ¥

(#2)

)
+)|=0.

2;_‘-‘

(#8)



F((Sr)ap saurasjdre rv F(05:)3. Swuurusjare :
LA ‘. et S e R
r=4 | r= 2,3 T =9 r=2,3
3,4 Z 4 46 2 % :
3,5 2 4 5,5 4 9
3,6 0 5 5,6 2 5 |
4 H 6,6 () G
4,5 # + FGs) ) 3

Hrvestades , el 1is;) suunusganu on 0, 7=1, ga 3,
KX 1=2,3 , saame vorduse (5v) , €. 36, aLusel (A1),
ja (A p)r SW/;/L?AAd/ vfcezzrqc.s{[ tabel 1 amdmele
pohjal [ suumusjcrge. afl modtame deca & astet,

cinitud ni nage tabeles 1). 6 furmata nivid
Ue. 39—40 antud lirumise o&fmuzfstda[w’mamdéz‘e
babiendecs esinevate sinus /anktlsioo rude anjp&'{a,ud(,' %
de auwuu/bgfu::‘»/ sellexs on z/(%/c'z veel maanata rons—
tamtide g ,--, q, scucfza,?fa;’/c?aal. Need scwuujaﬂlb-
gaal /becwad olema samad-, millcsed me diferentscaal -
vonandite plstitarisel srmistasime @ldiselt koo -
dinaadele r,lf,,qz,qg /Zz nende tuletiscle q,',q'z,q;. &t
saada sidet talel 1 arza’met('_ga , *tyyudame :

Qo= RAETE, Go=WHg - E¢
Lies K, Ke om xonstanddd 4mu1.sa/'c¥/1(7¢7a, nll .
Pacstal obwal loomulin | celdada wéii coordinaadid
9,,9:,9, 9, 95,9 olowat c’t’ﬁuc?me mwm.s/g/(juja; sus
tidexs vilta ea m=m,=m,=m,=me=me=m. Jannes
ned, vornstamdid, (79) xoondinaalide G, 9e avaldises —

se k. 39-40 lecame | el cya wénxea/rn/a{[{uud[ suuLs



e
/aliuc on vahemallt m vcﬁg&mafua[ g, ja q. pira-
pe/ulooa&'&)s ed vorwumised: mille a,mf&'éaudic(c st -
uu/é'/uc on m—1. Sdl'Jé'mjnee,e(- 9 f& 9, on suuned
vorneldes &L’gdénud, /coou&'naac[eja,

thatlused nattovad el R xasvades teede ercvused,
u'n?c'&u,u 4 xasvawad v&'/&”é',qxa vahemall endisens.
See tahendal ¢! R xasvades g, xasval 0&/%5 ends -
sexs. Meie wuwimuste xohasell R wxasvades xahandd ¢,
so. xasvavad erivused suwwusiircudes g, ja q g, vahed.
Sellest kg?ea{ d/"’ nel et 9,9, suwunte R-ole putul
o sauned 'vo’maeIZ(u oma wicimécu?a vauvreste R-de
/Alw. J:iga Waller. wurermised nartavad. et sistee-
medes varkeste R—Jgga esenevad, &Zvaéséoom'o{/, mel -
le am/af/.ffuu/t'f/c »s(ut'fmj&ufyadz on sellised , nage
celdatud mece lirumise dcfmmﬁc’aa[z%'zzma&'r'/,ﬂ&w
titamisel . 5€¢ga mete wwutawad siisteermid, rus R on
st I_peau smama ﬂézaf»xwonwl 5 mulle mﬁ&fw e
dude mwwu/a'/yad dalelawad lubatud /bwu See e’ ole.
vormalire .

Selle vastolu /aofycum v b ol e bl rovistontivk.
(9) swwusjinsude valie . Tée/aao&af, vabime

My =m,=My=M;=m, My=Ms=m+{

aéeltwme nlid xonstamoid, (#9) lk.39—40 A:ooq,dc'naa-étb[b
9, -9, awaldiscsse, siis saame neist avaldesisk cen -
ya{( tubebatova Cabendite siesteerni

9, = E,e"stn s, (t—t, )+ E,& stns,(t—t, )+ E;6san 5, (£—4,5),
9, = F/ 8m5m S, ({_le)"" F;EMS(:&’I S2 (t— {.u’\_,_‘c; E,MS(.VI S3 /£~£zg):

m+7

U= G, £7605 s, (t—t3 ) +Gue” 'coss,(t—ts )+ Gy "cos 5, (a3 ))

[uh&m.lg_;]




_ﬂ__—

m+2 - m+/ m
9= L, €7 "cos s, (t~ty)+ L, & cos 5. ({—t, )+ L,E7 Coss, (E-4,,),

Qe =M™ * cos 5, (t—Es )+ M €™ cos 5, (52 )+ MsE™ COS 3, (£~ E53)>

9= N,£"sins, (t—~te)+ N P soms, (t—1tez)+ N3 €7 “sin s, (+—£3),

mus el ot mitolein vaa{&uandmu'ga. Honstandio
El) Ez o i"s"'zf.‘.'_, o Kb’lk Wé’fi‘?juja n“ee)wna
¢ astmed cseloomustovad wmz.m/a&'{aao&'c& seuvus —

"

JALKE .

8.1, Onbict

ﬁ&a{fme kamfone/m{' G orcfiizli & mﬂfeg} 2.0 ,a}l/;[_

dzy&uos on scoondinaot 9 Ja toeline amomaalia P Jee -

bedawme orbiide vormamde /ao(’aa/z/crrvdthaao(u.
&.5/./)’.’/7[ on esimesens babendins woondinaat q, - le

an

9= G " ecos 5, (E—4,), - : - : (80)
voL Kka, awestades avaldist Ce. 4o -
9, = 29, (6,3), cos s, (t-1£.)2g, (3,3) sens, (E-4.). - - (3))
Véles
29, (6,3), = ecass,é’)
2q, (3,3),’= escns, ', LR ; : . (s2)
=Lt

seame Ma@ddué (s1):



q,= —ecos s, (t—£,) (83)
Vordusé G1),te.23 | wlln anendades ja awestades
acnult escmes{ arxu &uomual sagme p jaors farngriise
clc/e/«uuéuaa&m/znamo&
T & 27 GRS

Kuna be 4. v/lz{zgc‘on/
2 i \ ° o 3
fqa dt = z,Z,’r {_’_{q,, .fl)s'-r+ ‘75(2)3)r"73(6;3)r Ssns, (f_fo),«_
o '347[7, (‘/13)r +€i, /53 q; "/3,3_\;]003 S (’é—fc)} )
vot awestales faé’ef { andmecd br . 49-50 :
f‘l alz‘-—-z sm:,(f t.)+ 2 (3’3) L85 coss, (E—4,) +

= [q,,[/,s),+ 9-(2,3), |scn's, (f-éo) =
- 2 [4,(43), +9,(53) - §, (33). ] cos 5, (e~ L.)
~ —3; [9,(1:3),+ 95 (2,3)] som s, (£—1o) -
— 5[5 (43 +9,(5,3)— 5, (33), Jcos s, (¢-L. )
millele saal anda k:a/a :
Ja,di= — = sins, (E-4) - L sins, (t-t)- L sins, (E-4,),

Ssus saame /a/cwm /&vz?nulse anenduse :

T / 2 7‘0Ro
PopBf i d) =g % T = sins, (£-4)+
5 N ! N N2 3, ’ fo5)

_l__g_;-sc‘msz[{ f,_)-f-———S(nS; é—'{-.?)] ;

Jaltles vaiksed f:e/u'ooolc'&}sea[/ biwmed. ana

/a=p°+-,-v’:(£—£‘,) (%6)



Suwvus
1 — d’,""st s V
N BRE.

orv mmf;one/ndc' C, weskmune Civumine emal eladiovsel.
oldiidil €, sufites. Vorduste 3Y) , br. 30. /'a (e2),69) .
46 fx;,yaﬁ saame y -le anda kwye :

k2 10 RS

vé¢ niblaonendatull :

s Kt(ml +ml) 3 2
V= ]/ {1+ [ s (85 + &%) +p.al (el + zg‘,‘]

(87)

J

K*(m,+m,) 3
y= l/——%a——— {4+W[}L,a,"(s,‘+8,")+y,a: (zj+e;‘,‘]} - (83)

Selle owaldise estmene &‘ige on tulblav Lavale-

sest wahe keha /bwfféc mest - et maM/»M mawu?a/
m, &tg«ﬁ tecse ma,u/acmm![ subles, mitlc mass on m,

mooda ngt waadusega R. , sus tema weirmine b —

xumune on estmenc &:L;?c arenduses (8) .
Vorndusest (8¢) dl'é'/lgheg
f—/£.=—&;—'ﬁ’i , t-t=Lpr,
mis ammal xoos vélzolwse?a, (83) :
4, = — € cos S,—&V—-E’—--

ét aga q, d,c'fc'ru'&tbom' xohasell on

,Rg Ro(l-l-?s)’d’ 4f°q
3

P

sus saame
N

e 1+eccs—§’«(/b—/a,) :
rmis on onbide vormandins polaarsoorndinaades R, P,
WJWdA;ya (89) Iagldaz!uot R awaldiies on raasa

awalud ok csemest Jar vacicsed scused. .

(g9)



. — -
Vornnanrd (59) /coyu.{al cl&lbéoé, mulle exstsentnisus on
e. 04:7“ fo mommf, rmul xom/aone/m{'C’, orv /eeu'cuz‘~
¢ norus - sel mommc&;e ol -
Periastron 7(/- S P____a - LR
f harxame &tyuna/
afasdo{/banrsg'. Forvastno-
s on g, m{zemaagne,)
S seeqga g =80 millest ton-
: giwfwna, vordus (o) | li.
32, /c;’/tﬁ( en ka g, =0, rud t=t. ehu Cibdsamall
4.=0. Mot dtlwad vérdused (32) b 52 b
esé-...‘;f’ﬁ(), 'L‘/———()) £t & . - (90)
Uitame G61)-5 t=to, s /bcae weblima vordus
7; e ‘?’7; 63), ,
st c/'aiaﬁneg /
il =~¢ - A ¢ ' : (a1)
Uondused @) /° 33) ammavad riwid. -
i, cos s, (1—4.) = —ecos s, (f—é.,))
ja sick
g e (s2)
gt & =4, : sus Ka f’,-“—‘/—"o. Ko volame anenduses
(35) t=4o , saarme vasamuh null  wwst sefjal, et
/J, on fl/c{,ckt Nk . :
Po= —s’-cf: - —e;itf; - fi‘%?-"-[—ii s s, (t—t. )+ -_%sz'n.% [{,—fa)j-

Seeqa viime (83) asemele ulada
7 /

Ro
R =
14 € COS(%{-/O)

¢ u' az-vost.[aa[a midi A(d;/:,rna,{ /c;'/l.lcu ’Ud:cwtt lét;;cn_le;a.

) 2 - - - (93)



—5C~
Olgn eﬂ&}bsi (93) /@t}em /boo(l'a?é, ft'/cws a , sus Tun-
mf’L? avaldisest eﬁ&}bu' lewmeer."u'/aom a(1-e?) I/'d/z?rug:
= 7_'_—9?“ (95)
Vsmnandist (93) mida vo8 wiryukada Jaajrnue&l
R=R(p),

/bau{'al veel, et e e@&'/as[ af5dc{/'oow poolh wwumis.
R(p) on fye/uﬁaodi&'hc /cmm[séoon,, /eéu'ooa&;?a,

27V

(96)

» s’ -
Kt nud wm/aonmf G momendil t, asub periast-
oruh , SUs /4 2 KasSVUINQ P wéma, s.o. naadwsvex -
ne % =
fo/oqf/ea /aoow[ama_ nwl?a P voma | enme rwt xom -
fror C cm,Jc'rfe& /ae/ucu{wna Heae - #1 | sus PEIT
fdhendak /ama,allm el asu enam wuwncs saal, | xous

v 2o ol momendil 4o  vacd ta on nibwurnwd monda

aude paiia, af:s&”c{/ban/ on Ibo”o”w(umd nurga
2T /-_;—/I‘ o l) ; : : (97)

voria . Seeqa sube ?"’— , voL Ka %’—- cseloornusial ap -

sc'éog/bonc pt‘”51[enm t. 6n Ts,’~< {, sus P>2m /ae/ucu{-

von, bl /bc’z'/u'&uz(cmuf [s.o. &7(4,6 mmfonmf G,

& Sy . 3
est dra) | runa >4 romnal /ae/uaA{wn/ ru bl
ﬂa/sl’ﬁc vlu’l&mué WJW (?Sj, b . 6‘8’,/&,}?5' on

S ~/d;—3Jz+ 8(d3+dy)
SR BaRapany . CCuRReRs

/'a vondus (3%) , b . 5%, {é’aytm/

= 1/ &, + 3d.
)
Sdl‘/'czzg/neg:
J,—3d, +8(d;+Jdu) 4(ds+dy)-3d

St
—_—= =~ 14+ el = (98
4 V J) + 34, f & )



Sogy

Uonduste (68),(69) bx. 46 , /a (34), b. 30, abl saarmc

su -1;’« amda xa u,y"u,:
o 3 2 S P 2 2
v ’4+;;,7;[/‘:a: (e 5%)+ poar (ez-e)] 5 - = W)

nus on cdemtne Wallen '&Ll'emmt;ga (3] p. 12 s )
o%'fm vaatleme veel onliide slabiclsuse uscrmust.
Sona , stabilsus” xasutame scin. nende linurmuse
'bl&/at'a[( iseloormustamisexs mu/c{%a/vaol ket s —
deernd osads aladisers xondlasse Zéb&'k/ca i ossa .
Seega stabiilre orkiik tahendak seda | et tomal bi-
wudes weha e satu xunage Za'}bma{me,_ Ovbik (93)
o (brsell stabiilne dlallahendatud motles. Tesan
{ingimow sellexs or | el olexs Lacilelud vornalas (#3)
be.33 | millele saal vinduse (35) , lc. 31, abil anda
(7
e d,— 3d, G +Cs

=
d, + 54, 4 Rz

.'/_oiut,lz', wes vomnatus (43) , e wonratus (100) onv nakul -
datud, sis on walvowrrs H(q,,- %) fasil&'we&fa&—
ﬁm'i-(ne d/a sellelittu lixumuse o@fmuaéuw&w’mm«
dete tabendid avalduwvad w'lfc famcéséaom‘%u. J{}a,
vomnatus (es) on xa tawelix lz'n;z'rm,u selloxs, et o -
il ofexs stabiilre. Seldame, et orbiil on stabilne,
sis delermuneeriva vénands unsit’ /a,wc e wot olla
tedtsugume kw.'/baﬂc'maﬁchaamf.) runa mmuede lase -
mise dz/efzen{u.'aafvdmand[{e lahendews esinexs ens -
¢ n(*-lfs(aaﬂfunkxlscbomb{/ , mille tothe wullall pria

'g'a J.ﬂ [ sisteerni xoondinaadid saars swurermans

'd Ioa) -

?au,le ud mdanast. On aga dedenmuneenva



~ 55— |
vonnande /uwuui /:uﬂt'maychawusec{/, s.0. vornamde
(se), le- 42, d:'uwud ne;afdmzol neaalpmwud | suis /xa[
MMW/%' Ud‘@%e O&n'ta. /w«ifdww} s.0.

d, - 34, d,+54. /1 {
At R LA bt R EVREAATS 2
e 2 T e ) 7

mes o ol muud «” voviatas (ioo) .

$.12. Moned, /ae/u;oad(&'/sec{ muutuseol, rwallirmis -
muué&xéo ieo/zee(c'&'oe ’Ud%a,slai’fjm nu,nﬁ/

mum (ole ae(?aoéu -

O%u /@mﬁsd # my‘wéaz‘aab /com/borzm,é C, ornbik dm -

ber C, 5 mille tasapinmas

/i‘\/\ﬁ:e. asugu ra Maa . obade’ pe -

/ &c:\t | wiastond friracuss | 5:0. T

: T,Jw" Maabk toova suuna ja ap -
| sd'c(’/bmzc vahel,, ofyu. &L

. Mt molernad laam/;onetw&fo[)

Maa- satwvad lwmaya ahele son

Joon. F.° je& ./'/aa?a, s eiks KO0 —

send varnyeidal éedf', Maa /bci’ctﬂeéﬁau{ag scsteems xo -
faﬁe['caZw wxahanenuna vomneldes tema Fandlicu Rebe -
c'&u»eja . Jahe w sovenas (mille furuul[c(z abstscs —
scdlexs on (5!}(.({ //'a sordinaaducs necle az;ao&&”-va,s ta —
wad. fcledused) tecivad mendmumi xobad,. Uk /x-

wioods villel esinel xaxs minemaurnd ; IR itk iy




towalise U sdjwvm sl teome J’a xannak lbeanu"u'mu-—

mi ume . Paminimums yal on vay'u,{aﬁfud see rcom —
/aonené, mill /at’ndﬂzc[rrﬂ«f o Sutenn . 09« mece
dl'aﬁae f aminimumd moment- sits | o /com/;onmf o
asub J,laa/z e, vahel . Vaatlerne &?erna{’f, wedas
/cg/nyne/mw{ ducsteisele Ipeaﬂu}u'mu.-*:.'ce momended.
Fihtume fo arnendusest (85) Cbk. 53, Sun escnel
wolimy drsteisest eineva /be/uboo{c;a uim/anx:lsz'rw:
Waller naitas, ef xuc necst /ze/ubaa&'aluz‘ xasns on pixad
rornebloles wobm a , S8 xapercoodilised  vonu—
rused cyby’oomw@ caovad sisteemist nm. Cbratsisoru’
hobrumise f’.,ya/'a’h/ée ([4] p. 34-95, [3] p. 124) s
seisncl selles, et gaas oma siteuwse Lsttu avaldal tea -
fud /ndww{aﬂazf rrw;/a, lebraksioonidele . ]a”ﬂ?nwaa vaat -
lemeqt CUihtscs: méltles ainull neid sdsteeme , tus on/
soclunad vaid dhe /a sama fe/u:ooolt'ya voneumdsed..
Anvestades ainubl /cécye madalama acwmmjc;'/(?aya/ vaikseid
&Z/cmeic{/a feades, et g, =0, wui L. {cgﬂencfag/be/u'aw{—-
nonis vibimise momm{c', voime no,(,‘dal b . 39-40 an-

tud lrbhendite asemele lc(}zd{'w/ac{a:

g, = 24, (6,1),som s, (1~ 1.)
q9,= 29, (6,2) scns, (t-*%.), } (101)
‘737= 7; cos s, (+—1.) .
Faneme need suurused arendusse (85) ,/'a me saame:
- Cro2)

=V {'{‘—{o’\f‘ 2673‘.’75/ ({'_‘ éo) ) R

cus e on orbidl ecstsentrisus, Ja i '/'dﬂymz'rw xonstant:
/

g=-Licte), « C(6t),+0R: ] - o i RS

@zf[m'{sioom' (50) lx.36, ja bc.36-38 antud avaloists fo'g‘



Y e

/aﬂ awatame 6,10, Ja (6,2,): : xasulades veel laben -
dit (#5), be.48 : A, =—50. Saame:

Lo Y RS dy  dady )]

!)6/' = S L 1+ J,I I = GR:'/_J 2
/-— v .nyﬁhf Cry s d}-f-cﬁ, \7

(216), o —E;‘ [1+ d'l (ez 3 GR: 7J ¢

 xus on /’é’eﬂz /a'fe!aol ara /co‘/zgemoul/'aﬁcw vaexsed Ciomed.
0 aja ow

7= L[4+

2(d+dy) rHeRE )]
s 474
s d

& W

Vorndusest (98) b .56 Jé’mgmﬁ

_22_25 g ‘/(b&1LCﬂl)'— 3Cﬁ1
sl d', <

ja auéac{u selle avaldes (104) , saame fo"/b&'zu,@(”:

2(d3rdy) /46R" ), 3da
fedtod  Lw

Ndeme, et xonstant 9] oinel 1 —st wahe , Ja kuna &

on watke suunus , siis vorme  ({o2) asemele x,uyuz{ada,

p=v(t—t.)+ 2esins, (i-1.)
awwestamata vcdlzgmaf-{/é'fz,w vacrseld lismerd .
(106)-st saame t jaois /'c:/zﬁmae labrends -

t=1¢, +—V£ - —Zu—e-s'th_?)'./;
0@7&( mlommo(il b /be/uaﬂl/wru /et;c/cu,s co, . ){bsda./ -
joonc /.;o'gm,”mxlse uwm voume é’q_qm‘a chblasens | te-
ma fo"o”fzfemx;ée PURKKCOUS V, , TAS 0T UALKE AU
oega Ioom{au:nlne Sas one momendid t /be/uaA'lleoru
priwus /a'fcjmuu : -

w= g+ v (t—1L.)

(/oy‘)

- (105) .

(106)

(Ia;)

(/og)
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.5C se 00 Loy
./Vaju&e %,M,/::u(uja/aa gon runga
Wit
vorna selle aja /oorcdal, rtl o rasval g vowe,
(o) s e -t < P5 eoksiil Sok il
s.o0. g (/wyc y . o s, d( s S s '771 .
5 .z'JT(-_;;‘-I)
/

T a = V-5, ; - (r09)

Sy
- .o . Va4 Y -
J* see;a on afasuc?oZ;L /aoomclumu /ae/owoCé
s / P ‘! i E ~

(170 )

Olaee T2 mont stamdand. /beamu‘mfmwnu'mmm,f} i
da nimetome s | ja millal olper wo=cil; £, ol-

]

;';a i . 'aée[a /a/f/z?nw/lte/wu ru;sa&/cu mommz[.

P We e -9, \
= —a—— == SN =L ; - ; : (/
/° {0 ] v Y, 5 g5

5es{ momend l T, on /'a =", , euna varemteh -

fud xoxrutleprat xohaselt haxkame P -d (uyema sellust

i

si/a?csll US| m,oe&ﬁa il momenddl {. afsiic#oon.

Nummerndame 71~&/c{a7nwcw(, /aearmhz,'rrmm'mmm :

ded a/m/w/cya 6,2, n, - sus n-da /aeamt'ru'mu-f
mi cycd’ on- /c.;_—.- 2ir7 — We lja f-"‘?," a-fmaz n—a[a /aea-«
milnimunme mom /

rxd 277”—-—(‘), e
/n =\7-/‘0 o v STy

Stlﬂ %L,\/}JI"I?——CJ,\ : £aels (/lz,)

Koos (1)~ 72 saame :

27in 2e
T +

- U
yp 5 —-7!8(/1-;1(177?7—-&)0)—.‘-Sbn-v'-wo]) - (n3)

chk :

" 2.7”7 lfe : 8,7777 sl e
R 7sm-—17-cos7—(.7rn w,) Sl e

Sw{'/bau{agl el /aeanu'ru'mum'(ft, momendid et sle irs —
Tici cg.tl enaldatud vondsete y&vaém[ch{ggn, See eba -



vordsws on '![ngc'fual a,asddjnrm /)t;lc;/zlmué) s5.0.
dbavorndusest 34+ 1.
#ii tihime to- Le- T Ja xesfmuse /b%&na&' P=

=—27T£ , Sis saame q/:t(onu'& (112) e

~m i (-7/, P - ° 5[ MRS : / \
In = /o o Pn+ FQSL”—;—(GJo—Z-”ﬂ) J z \//5:

milles tunneme ara Jasenand’c valemd ([7] p.56).
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