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Abstract

Reinforced concrete coverings are one of the most important structural
elements in civil and industrial engineering. The purpose of the work is to create a
exact design model of floor slab with orthogonal ribs and bilateral hollows, which
relatively accurately reflects the aspects of the behavior of such slabs on static as
well as on dynamical impacts and maximally approximate the design layout with
real conditions.

The scientific novelty represents in a natural experimental research.

According to the design diagram received by the research is determined the
mode of deformation of the presented covering and is compared with the
traditional floor slabs.

Analysis of experimental and theoretical research shows that the presented
design diagram sufficiently precisely reflected the behavior of structure in
operation. The monolithic reinforced concrete slabs with the orthogonal ribs and
bilateral hollows compared to the traditional coverings, gives savings in concrete
up to 30% and in reinforcement bar from 15% up to 25%.

In buildings, at application of monolithic reinforced concrete slabs with
orthogonal ribs and bilateral hollows due the decrease in the concrete volume
reduces the building mass and therefore decreases the stresses in the foundations,
columns, girderss and slabs, causing the reduction of reinforcement bar in these
elements.

The application of monolithic reinforced concrete slabs with orthogonal ribs

and bilateral hollows makes the building structures more economical.
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3MMO0bs@ms LoLEBYIsdo FmEOIoL BwY6J30900 Ni [orMoYgbl Lo3dom
MO 259mbobegdgdl. gl 2odmbobregdgdo  Log@dbmdws dgodwgds
3995M30309L 09 999Mm3039060 MO  3MMmOEObsGHMS &, M LoLEgAsL,
OHMIgoE dmEgdeos babs® 3.4-%g [1].

35806 3m®dol Bmbdizogdo Fgodargds BsfigMowro oyml bogy®mdbmdes
3995630390990 Loboo:
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N, =& N,=m, N,=1-¢-4 (3.23)
535bmob
N1+N2+Nz=1
(3.24)

Bob. Ne3.5

5036036mm, ™I BmOIoL BbJsogoo (3.23) Lsdzmmbs gwgdgb@ob
3390900l golHzm0g 0bgmM039s, OMYMOOE JOMYHEBMI0Egd0sbo M350
99396@¢ 0L 99dmbggzsdo:  Ni=l, 1 3356d30, Ni=0 bgdobdogMHo ULbgo
3396d0bom30L s 03Egds MB350

9099963 0b 23960©9d0L AoLH3M03. N1 gmMdol i3bd00L 33¢0egds

93990y bobsd 3.5-Bg. N2 o N3 gm®dolb gmbd30930L  gma3ed393953
3b65ePMP0E0s.

0MHGHYgo  Bsd3Mmbs  gwgdgb@ol  d9dmbggzsdo  393doMo  (X,Y)
MBS ME S (&,1) WM356 3mmM0bsEms LoliEgdgdl dmmol dmogds
39900920 2956@Mgdgdom [1]:

X =N, X, + N,x, + N_X,

(3.25)
y= N1y1 + Nzyz + N3y3
ob
X=X,,C+X + X
13% 231 3 (326)

Y=YiE+ YN+,

Boog: X; =X, —X;; ¥, =Y, -y, (1,j=1,2,3)

U ©5 V 25050200905 J90degds  s0ofighml  Gmam®as (X, Y)
3WMBIWMOHO  3MMOHEO0bsEJOol  BbJgos, B wmIGpswneo  (En)
3MmMO0b5GJO0L  3MbJ305. 3BMBOE0s, OMT EOMBSWNO S WMISWYO
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3mm6O0bsGgddo  FoMdmgdmegdol  qo0oddbs  dgodewgds  Fgbmergls
053000560 LFYSEGd0).
aul |ox oy |{éu ou

0| | e &_[J]
oul |ox oy [Jau[ “H|au

on) lon omley) Loy

(3.27)

BasG [J] 053B0b Bo&@osss.

(3.26)-005b6 81500 0RIMIB3050 9000 239969ds:

_ Xis Yis |, -1_i Yos —Yi
[J]{X } [9] —ZA{ } (3.28)

s Yo X X3
Boog 2A =det[J] =X, Y, — X,V (A b593mbs 9erggb&Hgd0l Bommmdos).

(3.27), (3.28), (3.18) 9 (3.23) — oo 30300900:

ou ou
OX :i Yoo —Yi 5& _
8_u 2A Xy X3 a_u 3.29
:i Yoo —Y; u —u,
2A |-X,, XU, -—U,
3b65erMmA0MEMo
o
— V. -V
aX :i y23 yl3 1 3 (3.30)
@ 2A Xy X [V, —V,
oy

(3.29), (3.30) s (3.14)-0b g59mygbgdoo d0300900m [B] 95GM03oL:

Yo 0 Ya 0 Yio 0

1
[B]= oA 0 x, 0 x, 0 x, (3.31)
X32 y23 X3 y31 Xl y12

OmamO3  hobL, 0o Loglgdom gdombggzs (3.21)  sdmbobwergdsdo

dmEg0ne [B] Bs@®ogab.
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3.5 Lslirem 9ergdgb@oms 36MsgdGolzmero MgseoBgdols
doMH0mM3EO J3Hs3900.

LolOME  9EgdgbBHms gnMmEOom  653gdMIOL  gosbasm0dqds  LEWWgds
3990090 9680800936 ™d0m.

L. 65290Md0L 0QJs0DsE30s 96 OLZMYBHODBIE0s. 98 OML bgds
Bogg0mdol  LosbaoModm dmgwols dgagbs, 9699 306G MEO
LobBHYIoLb  oymgs  FoMEH03  LalBWME  9E9gdgbBHYos©  (RgMM9dO,
15939bgYd0, MMbIMMbEId0). s0bodbMEo dsEHog0 (LEbEYro)
993963900  LogmEgdo bgds bs3gdMdOL  A9mIgBHMoremo  Liggdol
Qg 3539w LLOYWo  gergdghhgdo sofjgHhgds mIs®
3NMOEOBGMS  (PINIXmE  3dW3INw  9wgdgbddy  80dIwo)
Lob39dsdo, beagrm 0560 65290MdOL Losbys®dm Ldgds sofiggds
MBI E 30OEOBIEHMS LolEgdsdo.

2. LolOBEZOM  306MMBJOOL  sAGDs.  LssbasModm bdgds®y begds
B5353M900l  5@a0egdol dmbodzbs s Bsdoagdol  GHodgdol  (Lsdo
P6OR8030 350005030 gds @S Lbsdo MdMMBIds) T9bwmgs. LobGwe
9w9d9bGHms  Jggdmgool 33960900,  BMmAs©e© 9O sbgommsb
5393006909905 bobBo, mwMdzs LogMgdo sl dgwmderos MM
P6Ox030 0y FMdOWBydoMO IMIMOMdS 69d0LAOGMHO F0TsMHYIEGIO.
Lo FoMmgdol d90mbgn35do 50 39099 P0 0G0 Qo
dmdMMB90980q6 Tgbodegdgeos 69doldogMol I9Hwmas.

3. 59m 3560l B0HB0IMMO dbsHOL oPIBs. FOH03MMO TMEIEOL 53905
3o lbIMdL 3MbLEGMMJzool 03099900l 000D I(309L
(636>35gL0Ts305L).  gbs ) ol 3MBLEAONI0s  Fglodergdgeos
d9LOMWdMEo  oymlb  Bbgslbbgs  dobogrologob  (M306509@mbo,
wommbo, by, oLl s60BMEGHOM30WMds s 5.9.). 53 Boborgdl
bbgoollbgs m30L9ds sHsLBosMYdM, 5FoBHMA BoFoMms 58 M30L9dgdOL
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0©JOODBI305, o3  LOWWEYds  OY3OEM™IOL  FMmEYICrol
L5395 gdO.

4. L536AOMOTM  FMEYWDBY  IBZ0MMZgO0L  TMmEIds.  BoggdMdsbY
dmddggdll  doMO0MOIEI©®  39Mg  ©9BH300™M3900,  MHMIGdO3
d9L5degdgE0s 0gmb bbgoolbgs (3mbLEHMWJ300L bozmmsto mbs,
foOGowdo dggnobyeo @ gegdgbddy obsfiorgdero LGsGogn®o
©H3060mM35,  ©0bs30MH0  IGHZ00™M35,  1JoLJOIMO  IGHZOMM3,
}H9939M5GHIMS o 5.9.)

5. 900900 BosbasMm0dMm 8MmEEEolL  gosbas®m0dqds. o9b9M08dgd0l

390030  3QPRVEWMdM  bs33wwg3o  Bxgdmdol  ©sdsd-
©IRMOI0MYOME IEYMTIMJMSL.

3.6. LgoLdome BgIMJdgYdsDY 2996350M0T9gd0olL Bsz0MbYdO

9960035-65993™09d0L  LBgolIMIgEIEMdOL  MHBOMB3gYMesll OO
36003690mds 9603905 5@s80sbms  Logmaberols  @s  BoBGgMoowrE-
3MEGHMOHMo  39933000609mdoL  GgLobsbbgdwrs®. 9ol FoROEP0MO
135651369 39M0Mm©To 0bEMbgH0sdo, 053mbosdo, Lmdbgmdo s MOJgmdo
dmdbo®o  dofjolldzmgdos,  MHMIgms  Bgdmddggdom  FomgdMEo
53569693900 990093900 256 9BMIgos.

bgobdmdggao 339690 MdOL BOWB3gEymes Ib0dz6qwmgsbos h3zgbo
6930mbolmgol, MHmIgeog  LgoldwmEs  sdBHomed  Bmbsdo  FYdIMGMBL.
LogoOM3geml  BHYMHoBH™mGmool  MdgBgbo  bofogro 8 Bdseosh  Bmbsdos,
36560R9bO 30 7 ©5 9 do0sbo BMbgdos.

509bs  36033690mz560s  BodOMATo  HoMdmagboro  LssbysModm
9ol Bgoldome® Bg0mddggdsHg 299635608900l by3z0mbgdol Tgbfogems
dobo 899mdo MLOBOHMbM 9JL3EMOES300L J0Bboo.
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3.7. ®530L535¢m0 Mbg30L gsbEmegdgdo
39635500 BoggdMdGdOL 30RO MB35 GglodEgdgEos
©535bsBosMM® FslgdOL HTMY30IIJO QOISR JIOD Z,; :

(1=123,......,n). 9L 95500 9B9GB0 FJoIbL 39JBHMOL [44], [46]:, [47],
[50]:

Zl
Z =
_Z n -
(3.1)
0] 35l o3dom gegdgb@gdo X,Y @s Z 808560 gdom,

830J690>

2] 2} 27

Z* = Z" = Z" =

zr z) Z;

(3.2)

9 299 P09ds GgLedEgdgE0s FoMdm3zsa0bmom 99dgao bLsbom
X S URTX LY T
AR R ROEN S AR &
27 =T+ LT+ LT
(3.3)
Loog L, LY ... LobEgdob @sdymenmdols 85@®m0Ess, Hmdgembss
D95 543L Labg
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(3.4)

39B0GE0g6G0S;

17,17

BSOS Oppserens O

- 9009 M3560 2500550030 gd900L 93w 9gbol

- 0bg®Eool doengdos dggmeLYIEno doergdols Lsboo

0530LB0o Hbg30L OHML. 0bgMHE0OL dsegdo Fgodwrgds HoMmdmzowyobmo

3990090 Lsbom

(3.5)

=

=

~

A

m;

(3.6)

(3.5) 298mbobmgdsdo M 3obomd 0oaMmboseMo JoBMoEed

(3.6) 398mbobmegdol (3.3) godmbobwyengdsdo Bsldol 3909y 30300gd™
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L>*MZX + LYMZY + LMZY +ZX =0

LM -Z* + LYM -ZY + LM -ZZ +ZY =0

LM -Z* + LM -ZY +LPZM -Z% +Z% =0
(3.7)

(3.7) 2963 MmEgds  Fo®mdmoygbl  TgmMg Mool  OFGIHG6E0SEME
JODRA339MM356  obBHM@gdoms  LobFGIsl, MHMIgeroEg 0dwg3s  Bodvmogdsls
093500306m0m  gob@Mmmgdgdo  Bosbao®modm  bsggdmdol  @olgmg@obsgools
09009390 300900 gagdgbGHgdol  (Mmam®3 ©gmgsbo, oby gowmgzgsbo
9939639gd0b) 8990gdoL 335609030. L SLgmo 2obEHMEgdsms LobEgds
33946905 3-N, Losi N 153356dM HgMH B oM MOMPYbMDSS.

(3.7)-0L 3gMdm 53mbsblbgdo Fgodwgds FoMImzgoaobmom dgdwgyo

Loboo:

Z' | | A

7% = = xsin(o t+4,) = A -sin(ot+ 4,)
Zy ] LA
Z) | | A

Z' =" |=|" |xsin(@b+4)=A -sin(ot+A,)
Z, ] A
] A

Z=0" |=|" [|xsin(e,t+2,)=A -sin(ot+41,)
] LA

(3.8)
(3.7) 399mbobwamgds (3.8) 359mbisbyengdsdo hslidoo dogomgdo 9999y

9OY350M396 5¢ygdO M obEHMEgd9dL

100



!

LM A +LM-AY + LM - A =(i2)-AkX
Wy

~ X Ire z 1
L*M A% + LM -AY + LM - A, = () A
k

A X n N Z 1
LM -A* +LPM-AY + LM - A, :(E)-AkZ
k

(3.9)
(3.9) g98mbobmegdom dgodEgds 993500a0bmm yzges s3gobdm

D96 GH0gdol ©obsdo 360 bggdol Losbys®rodm 2obEmegds
(e —iz)AlX FotMS A +MSYAY + M S A+
@y

XY y Xy AY __
+m o A+ +m. 6, A] =0

1
XX X XX X XY XY Y
mo" A" +....+(m, S —?)An +mS, A +....+m. S A+

k
Xy AZ Xy AY —
+Mmo A +....+moS A =0

1

X X X X Z z

m, S A +..+m S A + (m sy ——a)z)Aly +o+ MmO A +m S AT+
k

1
Mmooy AS +....+m . SLA +msY A +....+(m, 5 _F)Any +m S A7 +
k

+. M S A =0

1

ZX X ZX X Z VA zZ z

m,o 7 A +....+m S A +mST A +....+m S5 A] +(MST ——wz)A1 +
k

MO A +.o+m A o+ M SAS +MSTA +.+m ST A +

+MSZZAZ 4+ (M, OF _%)Anz —0
k

(3.10)

dm3eng Bsbsfgmo 0dbgds
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(C™ — 4 E)-AX +CYA A +CZ AL, =0

C™AlA +(CY —AE)A +C”AZ 2, =0

C*AX L +CH¥A A, +(C% - 4, E)AZ0
(3.11)

LoO3 dWM3O
C¥*=L%-M, C*=LYM,.... , C# =L"-M,

Log@onm Lsboo 3394690

C=LM =] ooeeecccrerin (3.12)

E - 9609m@m3560 00530mbserm®o s@Mosss.
900900 (3.10) 396@MmEgdsms LobEYIom 53MmobLBYdS 53 0E s
A= =A=A=...=A=A=... =A? =0,
OMIgoE 9995353905 3930 IEAMTSMGMAS.
0dobomgol, Mmd LoLEYIL (3.11) BmeEologsb oblbzsggdEro 53MbBablbo
3Jmbgl, dobo ©yEgMBobsbEHo bywrol BHmeo Mbos ogmls
Det[(C™ - 4,E)-C¥ -4, -C?4,]=0

Det[C* 4, -(C” - 4, -E)-C* - 4,]=0 (3.13)
Det[c™ -4, -C? -4, -(C? — 4 E)]=0

56 8906mbgdyemo Laboom

102



XX XX Xy Xy Xz Xz
mo,;; —A...... m,o;, Moy ...... m.o,, Mo, ...... m,o;,

XX XX Xy Xy Xz Xz
mo.; ...... m.o. — A, Mo ...... m., o, Mo ...... m,o,.

yX yX yZ yZ
mo;; ...... m,o, Moy, =4 ...... m, o, moi ...... m, oy,
...................................................................................................... =0

yX yX vy yZ yZ
moy ...... m, o, maoY ... m,o — A4, Moy ...... m,onn

yX ZX Zy Zy 7z Y74
moy ...... m,o,, Moy ...... Moy, Moy —A.o.... m,d;,
....... ZXZXZZZZZZ (3.14)

y y

mo,, ... m.o,. Mo, ...... m.o, Mo, ...... m, o, — A

(3.7) 256@™M@gds Fomdmoagbl Low3mbol AsbEHMEgdsl. (3.5) s (3.7)
396@™Mgd900 335deg3L LobJoMoL by3MMsMo Mbgzol 360d3z69wMdIOL o

350 g5d530L 533oBEgdl A, A ©s A7 (i=123,.......,n).
6gd0bdogmo  k-og30L  LEwmwo 330G EolL  LogmmeMo  Mbgzol
360093690md5L 996905 d90cga0 Lobyg

A = (AR +(A) + (AL’
LodgBHOOo  5TIMEBYOOL sTMbLBOLIMZ0L OBsFO3MEMO Bsbsolinsmgdgwo

36008369wmgbs  FsmEGH03gds. o3 Jgdmbgzgzsdo dgodwrgds  gobgobowmom
dbmem© LodgE®oo  Bssbasmodm Ldgdol dbmerm® ghmo dbsMY, L3
3960390 m0s  ©0bs303MM0  Losbgo®odm  bdgdol  3356dol  FadEHowgdob
Bobggoto.

0bgME00L  doewgdo  Fgodengds  §oMdmz00bmm, OHMaMeOE  XARMOO

doegdols 9OHMMOOMds - LodgEMOMWOo s 3ML0IYGHOOMEO doggdo. 0¥
30L96QJOWIOM  XAMNBYIOO 3990 JIOL  49BTIMGHGO0m,  Loy3Mbol
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396@Mgds 9godergds 8935000bmm MO0 bbgoslbgs do@Mogol Loboo.

306390 29bFHMEgds, Loog  BodOOoMgdl  LodgEBHMoMEo  X{MIBYOO
BOIIOPOCOS - 39LodEgd9E0s 23963L5BEO3zOM™m 06530360
dobollosmgdgero  LodgGHMomeo  Gbg3zol  BMEIGOOLIMIZOU. dgmé9
3906@MgdoLsMz0l, LosE RIOMMWOS 37L0TgEHMOIO 39B0(3090GHJOO,
0900 gds 2563L5BW3OM® E0bsT03MMHO Fobolosmgdgero, M3mLodgEMOMEo
Mb930L MOIGooLsM30U.

3.8. 0319093000 MHbY30L OBIMYEE0sMGO 33bEMMgdgdOo
1goldmMo Bgdmgddggdolisls

15989690 3MBLEBHOMI300L Mbgzs LgoldmMo bgdmddggdolsls
3ob0bogds OHMmAMO3 9OMNOOMMEO 0dMEJOOMO S L3NG Mbg30L
©90mddggds. [47], [48]:

©5373935m, ™I LgoldMMHo OGHJ30mM0 F55Y0GdS  55390MdOL
89dol 439ws HgdEGHowdo, GMmIgwoi doomgds bgdoldogho Jsbmboo U(t),
Podmopabowos gMo  3sBsdo. gl ©sdz90s bodbsgL, M3  LyoLdMGo
©90mddg9gds  BoggdMdl 50dgdl FgoliBreeml 53d0Ld0gMHO QooEBOMO
Mbgz0m0  IMdMeMmds  LogM3gdo,  MHMIgoz  900E0bsMMBAL Moo
0530LBso  MHHY30L Loboo HMbol{imOMdOL dyMdsmgmdol d0ds6rI0).

©53539300wMmm  Losbyo®modm  Ldgdob  3396dMG0  HgMEHowgdol
2900500 9ds  U=U(t) (LyoLAmEmo  BgIMJIgEIdOLL)  Lo3MMOPObSE M
LobBgdob XYZ 0gMHdgdol AsLH3M03. os9P0wqdol daqbgwgdl 946900
999990 Labg

U, =Usinysiny;
U, =Usiny cosy; (3.14)
U, =Ucosy

W,y - @5boOol 399mbggdos;
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306500056 Lgobdm®mo Bgdmgdggds bgds O™OL  dososd Tmzwg
9mb53390000,  49Q95A0WBS  dsbobogds  MHMYMOE 530LRIO
039gd0mo  M®bg30L xsdMMO0  dmddggds.  LOYIEO 399 HOMGIOLSL
296@™gdsL BydoLdogMO Ls3gzs6dm 1 foMEHowdo gdbgds G9dwgao Lsby:

V=2 +U, cos(R,, X)+U, cos(R, Yy)+U,cos(R;,Z);
VY =Z) +U, cos(T, X)+U, cos(T*y) +U, cos(T;", Z); (3.15)
V2 =Z7 +U, cos(T,", X)+U, cos(T’, y) +U, cos(T;”, Z).

boosg  Z%, ZY, ZF - Losbgotodm  Ldgdol i GodGowdo

BOISPYO0WGOIMS M350 JP9bgE9gd00.
399mOLmo  06gmEool  doggdol  dgagbgwgdo 1 HodGowdo,
L530MOObsEH™ LobEYIob VgMHIgdOL oo 0dbgds:

d?v d’
| X _—Midt—Z:—MiW[Zix +U, cos(R;, X)+U, cos(R,,y)+U, cos(R,,2)]
d?v) d’ ‘ ‘ .
I} =-M, dtzl :—Mid?[ziy+uxcos(Ti , X)+U, cos(T*, y) +U, cos(T; ,Z)];
d?v? d?
17 =-M; dtzl :—MiF[Zi +U  cos(T;. X)+U, cos(T”,y) +U, cos(l’iy,Z)]
(3.16)
(3.14) Bogbigoo (3.16)-do, 30300900
d?v d?
1 =-M, e =—Mid?[zix +U siny siny cos(R, X) +U siny cos y cos(R, y) +]
+U cosy cos(R,2);
dv d?
IV =-M, dt'; =— idt_Z[Ziy +U siny sin ycos(T*, X) +U sinw cos y cos(T *, y)+]
+U cosy cos(T*, Z);
d?v* d’
17 =-M, dtzl =— iF[Zi +Usinwsinycos(T*, X)+U sinwcos;/cos(ry,y)+]

+U cosy cos(T?,2)
(3.17)

35806 0dmwgdomo MHbg30l gob@memgdsl 9db9ds d9dgy0 Loby:
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Z(SXXM —(z +UG, (R, ))+Z§XVM —(zy+ue (T)) +

=1

2
nooXz z y X _ ()
+25mi Mi_dtg(zl +UG(T7)+Z, =0;

i=1

" SIM, —(z +UG,(R)+ Y 54M, —(Zy+UG TN+

n 2
+25§$Mi C'—z(ziZ +UG(T')+Z)=0

i=1;

ZaZXM —(z +UG (R))+Z§ZVM :2 (Z) +UG(T")) +

i=1

+Z5ZZM —(z +UG(TY)+ZZ2 =0

bogo3 300939 0s 3609369 mdgdo:

(3.18)

G, (R;) =Usinysinycos(R;, X) +U siny cos y cos(R;, y) +U siny cos(R;, Z);

G,(T.) =Usinysin ycos(T,”, X) +U siny cos y cos(T.*, y) +U siny cos(T,*, Z);

G,(T;”) =Usinysin ycos(T,”, X) +U siny cos y cos(T,”, y) + U siny cos(T,”, Z);

(3.18) 2963 ™MEgdsL 99690 LadmErMmem Lsby:

106



27X n 27y 2227
isﬁxMi—ddtzz‘ +Z§XVM.d < O M .d Z
i=1

i=1 i=1

+Z) =

__Za M UG, (R,) - 25 M UG, (T) - 25 M UG, (T);

y
ZZz

25. +Z

n 5yXM. Zazywl

2"

3 <

= 25 M.UG,(R,) - 25 M UG, (T) - ZényiUGl(Tiy);

zy n 2zZ

25

z
+Z, =

> oz, g 3ok, o
i=1

=D SHMUG,(R) - D 6mMUG, (T) - 52M UG, (T);
i=1 i=1

i-1
(3.19)

300900 390G Mgds Do0mo 96l dgmb Mool
3M596MMY350M356  ORIMIB305ME 256EMEGdIL. 5T 2odmbobrangdsl ;v
3990309496900, dgodegds 893500306Mmm gobEHmemgdsms LobBgds Bosbasodm
UJ9gdob  ygzgws Us3356dm  gmEogddo. odgsb BsbL, GMI 53 LoliEgdol
3906@M@gdsMs M5MmEYbmds 046905 3N, Loog N - LosbYIGOTO doOL by3356dM
Do Gowmgdol Gosbgos.

0v) 339d6905  533woBH ool  360dzbgemdgdo  Lsgmms®o  Mbgzol
RGPl dobgogom AX, AL, Ar  (i=1 2, 3, .., n) 85306 39Hdm

59mboblbo, MHmIgeols Jggbodsdgds bmemzsb Lofgol 306MH@dYOL, Fgodergds
Domdmz00a0b6mm 99990 Loboom:

107



3n 3n
Zix = _zzif = _ZﬂfﬂfA&( ;
k=1 k=1

3n 3n
zZ} :_zzii Z—Zﬂfﬂf e
k=1 k=1

3n 3n
ZiZ = _zzii = _anﬁkoA.i ;
k=1 k=1
(3.20)
53 258mbbHyEgdsdo 7, - MH30L 3mgR0E0gbE0, HMIGELss 99890

babg 53gb
MG R+ ALG M)+ ALGL(T))
" > M%)+ (AL (AL)7)
(3.21) _

BY - ©0b5303796mdoL  3m9530G3096305, HMBgmwog  gdobolsbgMgds

39900990 25dmbobvengdoom:
1 L.
B =—[U(@)sin o, (t-7)dz
@y %

(3.22)
B5s3, U (t) - 8ofoldg®om gsdmfzgrmemo g@wb@ol sBJo®gdss;
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