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6. Eicaywyn oto Ilpoypaunuo Avalvoong GT-
Strudl

Eapivd e€aunvo 2023

TIlérpos Kwuodoouog
komodromos@ucy.ac.cy

http://www.eng.ucy.ac.cy/petros
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Mevikn Meprypaen GT- Strudl

= To GT- Strudl (Georgia Tech - Structure Design Langnage) eivo €vor amo ot TOWTA KO

Lo a&lOTILOTO AOYIOMUA TUUETA OTATIUNG KAl OLVOLLIUNG AVIADOYG UXTHOAEV WY
TOATILOD UMY OVLXOV.

= H apymn avowty éxdoor tov Strud/ dnproveyndnune not avantdybnxe oto
Massachusetts Institute of Technology (MIT)

= 217 ovuveyeta ™y avantuén xot Siabeor tov avéhaPe v Georgia Tech Research Corp. tou
Georgia Institute of Technology

=  To mEoypappa aLTO, EYEL TOAD LOYVOEES OLVATOTNTEG AVAALGYG TOADTAOKWY
NATXOUELWY [LE TOAD YNAO eTimedo anodooNg not axElBelag.

=  Enlong, nxpeyet TOAD ®aAeG SLVATOTNTES YORYPIUNG THOOLGIXGYG TNG UXTACHEVTG,
naBwg not TpoTOTOINGNG TG TYESINONG TNC.

= AT 6OVTOUY ELoAYWYY TAEEYEL XATOLEG TOAD BUOIXES EVTOAEG KAl AELTOVOYLES
nov npoaoépet 10 G TS trud/ yonotponotwvtag nuptws 1o Command Mode.
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[epiBdAAov sioaywync evioAwv — Command mode

«  [1a TNV elocaywyr) oto TTEPIBAAAOV EVTOAWYV KATA TNV £vapén Tou
GT-Strudl, emAéyouue To Command Mode

GTStrudl StartupWizard

Mew | Ewisting | Recent |

Maodel Wizard GT Menu Cammand bade

ze the GTStudl command language to create a new structure.

Whorking Directary

C:MDiocumentz and Settings'Petrozhby Documents\Cla = J

[ Specify a Userdat file: | | J [

[ Don't show Startuptfizard in the future

Options... Cancel Help |

© lNérpo¢ Kwuodpouos



GT STRUDL 28 Output - GTStrudl

File Edit Modeling Analesis Results  SteelDesign  RC_Design  Tools  Wiew  Help
== a R % -|dh| B 2

No access, use, transfer, duplication or disclosure thereof may be
r|a Tr]V made except under a license agreement executed by GTRC or its

, authorized representatives and no right, title or interest thereto
8IGGY(UYF] iz conwveyed or granted herein, notwithstanding receipt or possession
E:VTO)\(DV hereof. Decompilation of the object code iz strictly prohibited.

Georgia Tech Research Corporation

TTAnKTpOAOYOlJ“g Georgia Institute of Technology
oTo 1TEdio
Command OTO Copyright (o) 2004 GTRC
KATW YEPOG TOU
TTapabupou:

At lanta, Georgia 30332 T.3.4.

ALL RIGHTI RE3ERVED.

# Sat Fekb 10 13:25:465 2007

1IGTICEZ/C-NF 2.5.0 MD-NT 2.0, January 1995.
FProprietary to Georgia Tech Research Corporation, U.3.A.

Feading password file X:WwGtstrudlh 28% passvordiZd. pud
CI-i-audfile, Command ALTUDIT file FILE13Z3.aud has been actiwvated.

#F%F o T3 TRUOTDL #%%
RELEAZSE DATE VERITON COMPLETICN NO.
January 2005 25.0 3627

#*®* ACTIVE UNITS - LENGTH WEIGHT AWGLE TEMPERATURE TIME
wEE* ASSUMED TO EBE INCH FOUND RADTAN FAHRENHEIT SECOND

1
2% % This iz the Common Startup Macro; put wour company-wide startup commands here.
3} $ ¥ou can edit this file from Tools -- Macros. Click "3tartup™ and then "Editc™.
41

" Command: |

Ready Inches | Pounds | Radians | Fahrenheit | Seconds ||February 10, 2007 |1:29
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[epiBdAAov sioaywync evioAwv — Command mode

«  Otav yia TNV ekTéAEON £VOC TTPORBAAMATOC AVAAUGCNC £XOUME PIa
MEYAAN akoAouBia evtoAwv 1o GT Strudl pag divel Tn duvarotnTta va
TIC POPTWVOUHE ATTO KATTOIO APXEIO OTTOU TIC ATTOONKEUOUE

«  Ta apxeia autd prTopouv va dnuioupynBouv o€ pop@n atrAou
QPXEIOU EVTOAWYV TO OTTOIO UTTOPOUUE VO EKTEAECOUME €K TWV
UOTEPWYV avoiyovTag 1o ye 1o GT Strudl :

>> File >> Open >> Look in:

eTTIAEyou e TO directory TTou €xoupe atroOnkeUoel TO TTPOYPANUA

>> Files of type: All types (*.*)

Files of twpe: | &ll Files [*.%) Cancel
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"evikéG TTANpO@POpieg atrd To Help Tou GT- Strudl

exl_3 - GTStrudl

File Edit Modeling Analysis Resulks SteelDesign RC_Design  Tools  Yiew | Help

DEE- & =@ a|i®i|[=@M % -|[d Topics

Index

o e e o i e O i e

What's This?

r Getting Started

Analvsis Lser Guide

Design User Guide

About GTSkrudl. GT STRUDL Release Guide
GTMenu

PROBLEM - exl 3 TITLE - PLANE TRUSS STRUCTI

Help on Help. ..

ACTIVE TNIT3 MM i) FEAD DEGC 3EC

Yaolume 24

Volume 26 {old steel codes)
Yolume 3

Yolume 4

Yolume 5

Yolume 7

Yolume &

Abstract of Commands
RESULTALNT JOINT LOADZS SUPPORTS

JOINT
X FORCE T FORCE Z FORCE X MOMENT

GLOBAL 243902 .4531250 O.0o0ooooo
GLOBAL Te904.1562500 SY675.1171875
GLOBLL O.0000000 -274977.1250000
GLOBAL 235290.9531250 -176465.2137500
GLOBAL 243902 .4531250 O.0ooooooo
GLOBAL 0.0000000 -206232.82581250

S8 =
59} » §FINISH
38 =

1
" Command:

Reference Manual, Yolume 1: General commands, basic frame analysis




2 XOAIa

= O xpnotng utropei va 1ePIAABEI TTANPOPOPIEC JE HOPPT OXOAIWY O€
OAO TO ApPXEIO XPNOIMOTTOIWVTAC TO OCUUPBOAO $.

= TE€10o10 oXOAIa gival 1D1aiTEPA XPNOIMA KABWC UTTOPOUV Va
OIEUKPIVIOOUV TTEPAITEPW TO TTPORANUA TTOU EICAYETAI VIO TO XPNOTN
aAAG Kal yia OTToIovONTTOTE AAAOV BEANOEI va EKTEAEDEI TO

TTPOYPAUA.
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2uvtoun Mepiypaopn Baoikwv EvroAwyv Tou GT Strudl|

STRUDL 'évopx npofinputog 1-8 yupuxmpe.' 'itiog
npofinuetog 1-64 yupusrnp.

Oménrote petw 1o cupPolo § Bewpsitul oyolio xul Sev
enTEMEITEL

Tirag xaraoneuyc
TYPE PLANE TRUSS Eninedo Sumbopx
TYPE PLLANE FRAME Eninedoq nhaiousog poptug
TYPE SPACE TRUSS Kopuud Sixmop
TYPE SPACE FRAME KU Thaiotesbs mTaomen

UINITE | Kaflopiouic govddwv pirpnong

- Tnches, Beet, Milfismeters, - Mrnxoug
Cenfineters, Meters

- Pownds, Kips, Tons, Kélograms,

Metric Tong, DNewitons, FKilolNewtons Avvepr

- Hadians, Degrees, Cydles - 2TQOYNG




JOINT COORDINATES ZUVTETAVHULVES XouBwr

Koupog Zovretayp. X Zoveeteypd. ¥ Zovtetayd. 2

STATUS SUPPORT JOINTE ... KubBopopog Ssopsiozey (otpiEzev) sopBov

JOINT EETEASES Kabopiouic sdevbepiav ompifzay
... FORCE ., Koupog AYMNAMH  wfoweg sheobeplug
. MOMEINT ... Koppog POTTH wfoveg chenBeplug

MEMBER INCIDENCES Kafogiguoc ovvdsauedayiac pusdwv
Melog KouPoc fipyne KopPog Teloug

CONSTANTE Zratsp g

Zrubepu Tiun otelepug

Tt setwoxsong pudov 1 Soxwv (Lropoly vi

wHopLoTolY EUTOUETE LSLOTNTEC To UlLKoD)

n.y: STEEL CONCRETE
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© lNérpo¢ Kwuodpouos

MEMEEE PEOPERTIES

Ididnrer pedwv
Mehog WBiome (A, AY, AZ, T IV, IZ)  Tin

LOADING ... (...

Topnon wuplpog poptnong ((yupeKrTtnelol. gopTang')

JOINT LOADS
FOECE
MOMENT ..

Emmdufia pogria
Koupog AYINAMH wfovug yopnong (+/-)Twun
Koppog POITH wfovug gopnong (+/-) T

MEMEEE [LOADS

L FORCE . LINEAER WA

L FORCE . UNIFOEM IV

. FORCE . CONCP.. L ..

L MOMENT . CONC M. L.

Do non uovs/ peddv

Melog, AYNAMH wfoveg pognaong [PANMMIK O
SOPTIO WA (+/-) npn yoptiow oo A, WB (+/-)
LU poption oto B, LA onusio yoptiong A (ka6 tw

wey? Tou pekoug), LB onueio yognong B (wno o
wEyT] ToU LELOUG)

Mehog AYINAMH wfovug gopnorng
KATANEMHMENO QOPTIO W (+/) npn, LA
ONUELS YopToNg A (KRG TV &gy Tou pekoug), LB
onusio goptong B (wno T wpyr) Tou pekoud)

Mehog AYINAMH wfovug yopnorg ZYTKENTE.
GOPTIO P (+/mpn, L onpsio yopnong

Melog POITH wfovug gognang ZYTKENTP.
POITH M (+/mpr, L onusio gopnong

JOINT DISPLLACEMENTS

Meramwriong xépfov] wy
Melog METATOIIZH wéoveg petaton.  (+/-)Tiumn




S "-.-';-";-'
171 I'll.':! e

-
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GT Menu

= AvrioToixa e 10 TTEPIBAAAOV €I0AYWYNAG EVTOAWYV UTTAPXEI KaI TO TTEPIBAAAOV
eIo0aywyng ypaeika (GT Menu) Kal O EVTOAEG TTOU AvaA@EPOVTAl AVAAUTIKA TTIO
TTAVW, JTTOPOUV VA €10aX00UV JE aVTIOTOIXO YPOPIKO TPOTTO.

Display Model
Member & Element
Select from a Menu with a left-click. get HELP with a right-click or click in the Graphics window.

Display Model: Default Mode: All i
isplay Mode efau ode Shrlnk_ o (011,
Factor: ||

™ Mesh Boundary Outline
=

Generate Display List
Mark Loads
 Joint — Member

 Element " All

Mark Properties
 Section « Material

 All types

aw Member
™ Releases
~ Section Names
~ Local Axes
 BetafProfiles

Draw Element
 Incidence Order

 Planar Axes

 Color by Thickness

= All " Line " Plane Volume

© Mérpo¢ Kwuodpbuoc ik



Scope Environment

«  Emiong, ummdpxel kai 1o Scope Environment yia €AeyXo Twv OEOOUEVWV KAl
QATTOTEAECUATWY TNG avaAuong:

exl 3 - GTStrudl
File Edit [ ools  Wiew Help
s | ¥ -[dh| B W2

End Cursor Mode

Toaols  Wiew

¥ -~ d

'y

Scope Environment f

© lNérpo¢ Kwuodpouos
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NMapdadeiypa ETiAucong AIKTUWMNOTOG

15 K19
— 4 m——

£ =200 GFA A=0.00Inf
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Apxeio AedousEvwy

STRUDL 'Paradeigma-1' 'Epipedo Diktywma'
ERERRRRARRRRAIRRRARRARANRRRARRRA AR AN

$ Typos kataskeyhs
TYPE PLANE TRUSS

$ Ka8orismos monadwn
UNITS M N CENTIGRADE

$ Syntetagmenes kombwn
JOINT COORDINATES

1 00

2 40

3 43

© lNérpog¢ Kwpodpduog TITIM 221: Avdlvon Karaoxevay ue Mnrpoa
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$ Ka8orismos sthri3ewn
STATUS SUPPORT JOINTS 2 3

$ Ka8orismos eley8eriwn
JOINT RELEASES
3 FORCE Y $ Roller support

$ Ka8orismos syndesmologias melwn
MEMBER INCIDENCES

112

213

323

© lNérpog¢ Kwpodpduog TITIM 221: Avdlvon Karaoxevay ue Mnrpoa
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$ Ka8orismos metroy elastikothtas
CONSTANTS
E 200E9 ALL

$ Ka8orismos gewmetrikwn xarakthristikwn melwn
MEMBER PROPERTIES
1 TO 3 AX 0.001

$ Ka8orismos forisewn
LOADING 1 'APPLIED JOINT LOADS®

$ Epikombia fortia
JOINT LOADS
1 FORCE X 10000
1 FORCE Y -15000

© lNérpog¢ Kwpodpduog TITIM 221: Avdlvon Karaoxevay ue Mnrpoa
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QUERY

STIFFNESS ANALYSIS

UNITS mm KN CENTIGRADE

OUTPUT DECIMAL 5

LIST FORCES
LIST DISPLACEMENTS

CINPUT

$FINISH

© lNérpog¢ Kwpodpduog TITIM 221: Avdlvon Karaoxevay ue Mnrpoa
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GTMenu Structural Modeling Tool Yersion 28
ptions  Urits  Coordin:

Display Load: Default Mode: All Load Scale

No applied member loads. )

No elements in model. Factor: (0.1-5.0)
Coordinate System

IMD LOAD 1
 Global Sys @ Input Sys

Format
# Vectors & Values

 Vectors Only
Range

@ All Loadings
" Fractional Limit

" Absolute Value Limit

Type
“Al & Conc & Dist

© Joint  Concentrated

© Member ¢ Distributed

 Element

Load Type

# Forces & Moments

 Jt.Displacement/Mem_Distortion

o 10000,
=

 Temperature

" Hit " List = All " Line " Plane ™ Yolume




paradeigmal_PlaneTruss - GTStrudl

Eile Edit Modeling @Analvsis Results  SteelDesign RC_Design  Tools  Wiew Help

DEE- & =B|a Aa®i =AM % -d| 2K

Comnercial Software Rights Legend

Any use, duplication or disclosure of this software by or for the U.5.
Government shall he restricted to the terms of a license agreement in
accordance with the clause at DFARS 227.7202-3.

This cowputer software is an unpublished work containing valuable
trade =zecrets owned by the Georgis Tech Research Corporation (GTRC) .
No access, use, transfer, duplication or disclosure thereof mway be
mwade except uhder a licehse agreemeht executed by GTRC or its
authorized representatives and no right, title or interest thereto
i3 conwveyed or granted herein, notwithstanding receipt or possession
herecof. Decompilation of the object code is strictly prohibited.

Georgia Tech Research Corporation
Georgia Institute of Technology
At lanta, Georgia 30332 T.3.4.

Copyright (c) 2004 GTRC
ALL RIGHTS EESERVED.

# Zat Feb 10 14:21:32 2007
1GTICES/C-NFP 2.5.0 MD-NT 2.0, January 1995,
Proprietary to Georgia Tech Research Corporation, T.5.4.

Reading password file H:\Gtatrudl)28hpasswordz2s. pwd
CI-i-audfile, Command AUDIT file FILE14Z1.aud has been activated.

#%% G TS TRUTDIL #+%
RELEAZSE DATE VERSICHN COMPLETICN NoO.
January 2005 28.0 4627

*FF¥ LCTIVE UNITS - LENGTH WEIGHT ANGLE TEMPERATURE TIHE
wHE*% LIZUMED TO EBE INCH PCOUND RADTAN FAHREMNHEIT JECOND

<
V/D:nmmand:|$

Ready Milimeters | KioMewtons | Radians | Centigrade | Seconds |[February 10, 2007 [2:26 PM 2

© lNérpo¢ Kwuodpouos TITIM 221: Avdhvon Kataoxevaw ue Mproda




paradeigmal _PlaneTruss - GTStrudl

File Edit Modeling #Analysis Results SteelDesign RC_Design  Tools  Wiew Help

a ] % -/dh | B K2

$ This iz the Comwon 3tartup Macro; put wour company-wide startup commands here.
4 You can edit this file from Tools —-- Macros. Click "Startup™ and then "Edit™.

CINFUT -
_ DA Documents and Settings\Petrosh My DocumentshClasses\CEE3ZS\CEE3ZS5_Spring2007h GTStrudlhparadeigmal PlaneTruss,
71 » SITRUODL 'Paradeigmwsa-1' 'Epipedo Diktywma'

e ol ol o o ol ol O ol ol ol ol ol ol i ol ol O o ol ol ol ol ol Ol ol ol ol O o ol ol ol ol ol

EEEEEE TS TRUDL
EEETRTET

& wF

& FEEEN
Tw TEREAEETTESN TETETEN
Tw TEREAEETTESN e

& wEEH THEHEEE
FEREEFEFFTSE FEEEN

TEEREE W T

*H FEREHE
&

ww OWHWED EY AND FROPRIETARY TO THE
' GEORGIL TECH RE3EARCH CORPORATION

RELEASE DATE VERSION COMPLETICN IO,
January 2005 28.0 qE27

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* & TEHEEEF *
* *
* *
* *
* *
* *
* *
* *
* *
* *

e o e i el i i i e i i

%% ACTIVE UMNITI - LENGTH WEIGHT ANGLE TENFERATURE TINE
%% ASSUMED TO BE INCH POUND RADTAN FAHRENHEIT SECOND

|
" Command: |$

Ready Millimeters | KiloMewtons | Radians | Centigrade | Seconds |[February 10, 2007 |2:27 PM
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paradeigmal_PlaneTruss - GTStrudl

File Edit Modeling Analysis Resulks SteelDesign  RC_Design  Tools  Wiew Help

DSH-

G @B 2|20 & =@/ % - d| 7w

=K

EX
10}
11t
12t
13}
14}
15}
1la}
17}
15}
19}
Z0%
21t
22}
231
24}
25}
2B}
27
28}
Z29%
30t
31t
32}
33
34t
35}
36}
3T
38}
39t
40}
41
q2
43t

R L T L L L

%% ACTIVE UNITS - LENGTH WEIGHT ANGLE TEHNFERATURE
*EEF BISUMED TO BE INCH POUND RADTAN FAHRENHEIT

G GRS S TN sETTIITIITIITIITISIITEFS

3 Typos kataskevhs
TYFE FPLANE TERUIS

4 KafSorismos wonadwn
TNITS M N CENTIGRLLDE

i Syntetagwenes kombwh
JOINT COORDINATES

1 o o

Z 4 0

3 4 3

4% KafSorismos sthrilewn
STATUOS SIUPPORT JOINTS =2 3

i KaSorismos eleyderiun
JOINT RELEASES
3 FORCE ¥ § PRoller support

i Kadorismos syndeswologias melwn
MEMEER INCIDENCES

112

Z2 13

323

§ KaBorismos metroy elastikothtas
CONSTANTS
E Z00ES ALL

§ KaBorismos gewmetrikwn xarakthristikwn mwelwn
MEMEEER FPROFERTIES
1 TS 3 AX 0.001

TIME
SECCND

" Command: |$

Ready

© lNérpo¢ Kwuodpouos
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paradeigmal _PlaneTruss - GTStrudl

File Edit Modeling Analysis Results SteelDesign RC_Design  Tools  Yiew Help
DeEE- & FA Sy % -|dh| 7 W2

44}

453 $ EaSorismos forisewn

463 LOADING 1 "APPLIED JOQOINT LOADS!
47} § Epikombia fortia

451 JOINT LOADS

49} 1 FORCE X 10000

50} 1 FORCE ¥ —-15000

51}

###%% CURRENT GTITRUDL FROELEM JTATISTICI *++%+%

ACTIVE UNITS:

INFUT MODE: ADDITIOCHNS SCAN MODE INITIATED: IO

CURRENT ITRUCTURALL TYFE: FPLANE TRUSI

JOINTS HEMEERS ELEMENTS SUPERELEMENTS
ACTIVE 3 3 u] ]
INACTIVE ] ] u] ]

RIGID EODIES
JOINT TIES

LOADS: INDEFEMDENT DEFENDENT
ACTIVE
INACTIVE

=l
=l

Ready Milimeters | KiloMewtons | Radians | Centigrade | Seconds |February 10, 2007 |2:28 PM

" Command: |$
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paradeigmal_PlaneTruss - GTStrudl

File Edit Modelng Analysis Results  SteelDesign RC_Design  Tools

DEHE- & a AR | %

View  Help

. dh | 7 K2

INAC

{

{

TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIHME
TIHME

*
*

L

Jdl

LOADS: INDEFPEMDENT DEFPENDENT

ACTIVE

TIVE

54} > ITIFFNE3S AMALYSIS

FOR COMIISTENCY CHECES FOR 3 MEMEER3

FOR BAWMDWIDTH REDUCTICHN

T SGENERATE 3 ELEMENT 3TIF. MATRICES

TO AS3EMELE THE 3TIFFMESS MATRIX
T2 PROCESS 3 JOINTS
T2 SOLVE WITH 1 PARTITICHS
T2 PROCESS 3 JOINT DISPLACEMENTS
T PROCESS 3 ELEMENT DISTORTIONS
FOR STATICS CHECE
S5} o»
56} > UNITS ram KN CENTIGRADE
57 =
58t » OUTPUT DECIMAL 5
59 =

>

60} LIST FORCES

o e e e el e i e i e o e

FEZULTS CF LATEST ANALYSES®
LR R R R

SECONDS
SECONDS
SECONDS
SECONDS
SECONDS
SECONDS
SECONDS
SECONDS
SECONDS

s T o Y T o e o |

PEOELEM - Paradeig TITLE - Epipedo Diktyuma

ACTIVE UNITS DEGC 3EC

" Command: |$

Ready

© lNérpog
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Centigrade

Seconds

February 10, 2007 |2:28 PM




paradeigmal_PlaneTruss - GTStrudl

File Edt Modeling Analysis Results SteelDesign RC_Design  Tools  Wiew Help

DSE-& =82 a0

| % -[dh| 2 K2

i 55} » OUTPUT DECIMAL 5
1 59) =
{ 60% > LI3T FORCES

e o o ol e il e i

*RESULTS OF LATEST AMNALYIES™
R T L

PROELEM - Faradeig TITLE -

ACTIVE TUNITS MM FN RAD

HENEER FORCES

MEHMEER JOINT

AXTAL

6l > LIST DISFLACEMENTS

<]

Epipedo Diktyumua

DEGC 3EC

JHELR ¥ SHELR 2 TORIICNLL

=30.00000
Z25.00000
—15.00000

MOHMENT
BENDING T

BENDING Z

" Command: |$

Ready

© lNérpo¢ Kwuodpouos

Milimeters | KiloMewtons | Radians | Centigrade | Seconds |[February 10, 2007 [2:29 pM 2

TITIM 221: Avdlvon Karaoxevay ue Mnrpoa




paradeigmal_PlaneTruss - GTStrudl

Eile Edit Modeling Analysis Results  SteelDesign  RC_Design  Tools  Wiew Help

bezE- & a Ffa % -/dh 2 K2

61} » LIST DISFLACEMENTS

e i ol e e il e e

*REIULTS OF LATEST ANALYIES®
R T XX X

FROEBLEM - Paradeig TITLE - Epipedo Diktvywma

ABCTIVE UNITS MH FI RAD DEGZ 3EC

T DIZF. . . T ROT.

GLOBAL 0. 00000 O.0oooo
GLOBAL 0. 00000 —-0.22500

RESULTANT JOINT DISFLACEMENTS FREE JOINTS

JOINT
T DISF. - - T ROT.

1 GLOBAL 0. &0000 -2.06667
dl

. Command: |$

Ready Millimeters | KiloMewtons | Radians | Centigrade | Seconds |[February 10, 2007 |2:30 FM
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AvaAuTiki ETTiAuon

AE/L

5107

4107

-

© lNérpo¢ Kwuodpouos TITIM 221: Avdhvon Kataoxevaw ue Mproda

6.067- 107




AE/L

5-107

4.107

0.667-107

6.667 - 10

© lNérpo¢ Kwuodpouos



cos@  sin6 . ()
—sinf coso () ()
() i, cost sinf
() 0 —sind cost
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HEWwVTEC Qo v WnTpwo Souepieg T nataonsonc, K, pe undeving ole Ton

T otolyele, aBpollovtal SiedSoyme Te UnTowe SuoHapPleg Olwy Twy SMLPEOLC [LEAWY,
A Bavouteg umor) TNV o TEVw wvTLoTolyle Twy PeBioy eieuBeplag Tww [LEAWY HEL TG
HUTETHELT|C.
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MnTpWwo SUCKANWIOG KATAOKEUNG

[ 7.56
1.92
-5

0
~2.56

| —1.92
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