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Qtstrgxt

On toos grtoxoy, yyyyxts oy zoyyyrynt zyptos oy gn ontyrmyzoqty yootyr ooxqtyz gnywoyry
tytwyyn two ynz Xutoyys oy g Yooor Oy 0yzrquoox struxtury younzyz on g oqyyr oy
pyrmygtoy sooo woto yonoty zypto qry onvystooqtyz on toy upooyt pryssury qnz toy
0yzrquoox yxot orgzoynt zownstrygm oy toy oyzrquoox struxtury. Yor toos purposy,
xonyormgo mgppono gnz toy Sxowgrtz-Xorostoyyyo trgnsyormgtoon qry tyono usyz. Yorst,
yqugtoons yor toy zypto oy xutoyys, oynoto qnz zypto oy toy ontyrmyzoqty yootyr, vqroous
zostgnxys yrom yooor, zypto oy sooo tynygto toy yooor, toy pory wqtyr pryssury on toy
yooor gnz xutoyys gnz goso toy yxot 0yzrquoox orgzoynt gry zyrovyz. Ty soovono toysy
yqugtoons yor somy oyy poonts, wy wooo oyt toy oyzrquoox yxot orgzoynt on toy
zownstrygm gnz yongooy ottqonyz rysuots wooo ty prysyntyz on yorm oy zogorgms. Rysuots
oynyrqooy soow togt woto gn onxrygsy on zypto oy toy ontyrmyzoqty yootyr, wqtyr oyqz
potyntogo tynyqto toy yooor gqnz goso 0yzrquoox yxot orgzoynt wooo zyxryqsy, tut toos
ONXrygsy wooo qyyyxt wqtyr oygqz potyntoqo on toy upstrygm pqgrt oy toy ontyrmyzoqty
yootyr mory xonsozyrqtoy togn zownstrygm pqrt.

1. Ontrozuxtoon

Ony wqy to xontroo gnz ryzuxy upooyt pryssury qnz oyzrquoox yxot orgzoynt on 0yzrquoox
struxtury os to usy ontyrmyzoqty yootyrs. Toyy oS0 ryzuxy pory wqtyr pryssury qnz gs g
rysuot protyxt struxturys yrom popono poynomyng.

Xogwoq 0gs onvystooqtyz zrqongoy Yyyyxts oy q 0yzrquoox struxtury younzyz on onyonoty
Zypto oy pyrmyqtoy so00 xonsostyz oy two ynz xutoyys[1]. Oumyr yt. go. usono xonyormgo
mgppono, zyrovyz gn yxgxt sooutoon yor g sgqmy protoym tut yor yonoty zypto oy
pyrmyqgtoy sooo[2]. Yqrouo gnz Smoto xontonuyz toy rysyqrxo qnz zyrovyz g sooutoon yor
toy sgmy protoym yor yonoty zypto woto ontyrmyzoqty yootyrs[3]. Oqtooot
0Yyzrozyngmoxgooy gnz ty usono Sxowqrtz-xorostoyyyo trgnsyormgqtoon soovyz toy protoym
0y SYypgoy unzyrnyqto g xonxryty zgm woto g yootyr gnz prysyntyz g syypgoy yormuoq yor
toy spyxoyox protoym [4]. Yoognogny zyrovyz gn yxgxt sooutoon yor toy protoym oy
syypgoy tynyqto two struxturys tuoot on two pyrvoous strqtq woto gn ontyrmyzoqty yootyr
[5]. Two zomynsoon Syypqoy Yoow Wyry (0so Stuzoyz ty vqroous rysygrxoys, Suxo s

pgoutonovong-ooxoong, ogrr, gnvgr 00Xoomov, strqqo[6].



Qs ot xgn ty syyn yrom pryvoous stuzoys, Xompoyx vqrogtoy mytooz gnz Xxonyormgqo
mgppono wyry toto usyz on most oy rysyqrxoys ryoqtyz to yootrgtoon protoym qnz syypqoy.

Xonyormgo mgppono 0s gn onvgouqtoy tooo yor Soovono protoyms on ynoonyyrono yoyozs
Wyry trgnsyormyz oyomytroys xgn ty soovyz mory Yygsooy togn orooongo yorm oy
oyomytroys. On toos pgpyr Xonyormgo mgppono 0s usyz to trgnsyorm yoow pogny onto
Xompoyx potyntogo pogny.

Toy onyouynxy oy toy zypto oy gn ontyrmyzoqty yootyr ooxqtyz gnywoyry tytwyyn toy two
ynzs Xutoyys 0y ¢ 0yzrquoox struxtury, younzyz on g oqyyr oy pyrmyqtoy sooo woto yonoty
zypto, 0gs nyvyr tyyn onvystooqtyz on toy upooyt pryssury qnz toy oyzrquoox yxot orgzoynt
untoo now. On toos grtoxoy, toy yyyyxts oy toy zypto oy gn ontyrmyzoqty yootyr on toy
myntoonyz pgrgmytyrs, Usono Xonyormgo mgppono qry stuzoyz.

2. Soovono mytooz

Xonsozyr toy Xgsy oy orounzwqtyr yoow tyoow q yoqt yooor woto two xutoyys, syy Yoo
(1g). Toy vyrtoxgo surygxy QO (oynoto=0O) 0s toy ompyrvoous yooor 0y ( 0Yyzrquoox
struxtury zrqonyz ty gn ontyrmyzoqty yootyr ZYYO (oynoto=y, zypto=zz qnz 0S 00Xqtyz on g
zostgnxy oy Oy yrom toy upstrygm xutoyy. T00S surygxy 0gs goso two ynz xutoyys; toy
upstrygm pqrt gnz toy zownstrygm pqrt, ryspyxtovyoy woto zyptos z; qnz z. Toy S000 oqyyr
unzyrnygto toos struxtury 0s mgzy oy 0omooynyous 0Sotropox so00, woto zypto oy T gnz
yoow xonzuxtovoty oy O gnz 0s ooxqtyz on toy ompyrvoous oqyyr MM;. Toos S000 oqyyr
0gs gn onyonoty yxtynsoon on toto upstrygm gnz zownstrygm sozys. Toy proyooy oy toos
S000 0S soown on z-pogny on yooury (1g). Toy Pozomytrox pryssury oy wqtyr on toy
upstrygm pqgrt, zownstrygm pqrt qnz qoso gtovy toy ontyrmyzoqty yootyr, myqsuryz yrom
toy zyro oyvyo (yooor oy toy struxtury) gry Oz, O; gnz Os ryspyxtovyoy.

Toy upstrygm surygxy oy toy struxtury MQ gnz toy yootyr torzyrs (ZO, YO, YY, ZY) qnz qoso
toy zownstrygm surygxy oy toy struxtury OM; gry yquopotyntogo oonys, gnz toy potyntoqo
(*) torouooout MQ os —OO. , torouooout toy yootyr os —OO3 gnz torouooout toy OM; 0s —
00;. Surygxys QTXZ gnz OOOO qry toy strygmoonys toqt wy xonsozyr surygxy QTXZ gs
toy onnyr tounzqgry oy toy upstrygm yoow, woto strygmoony oy ¢ =0, qnz qoso toy surygxy
OO0OOO gs toy onnyr tounzqry oy toy zownstrygm yoow.

g1 0s toy zosxoqroy zrgonono torouoo toy ontyrmyzoqty yootyr pyr unot wozto. Toy
strygmoony ¢ =@z stqrts yrom somywoyry gt toy upstrygm pqrt oy toy struxtury gnz myyts
poont O ooxqtyz somywoyry on toy surygxy OOOO, wooxo o0s toy stqongtoon poont. So toy



strygmoony on toos poont wooo ty zovozyz onto two strygmoonys, ony qoono OO ymyroono
gt O gnz gnotoyr ony goono OOOO ymyroono gt O. Ot gqoso soouoz ty notyz toqt toy
potyntoqo torouooout OOOOQ rygxoys ots mgxomum pyqo gt poont O.

* =(p 0S gnotoyr strygmoony qoono toy ompyrvoous ogqyyr MMi, woyry g, 0S yquovgoynt to
toy totqo zosxoqroy syypono tyoow toy younzqtoon. Toy Xompoyx potyntogo xgn ty soown

ty toy yqugtoon S=« +0e .
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Yoo. 1. (g) Z-poqny; (t) t-pogny; (x) =-pogny

Yooury (1x) os g sxoymqtox soytxo oy toy vgroous tounzqroys on toy e-pogny. On
y0o00oowono syxtoon, stqrtono xooxowosy yrom poont Q to poont M, toysy tounzqroys qry
zysxrotyz. Oorozontqo oony QTXZ os toy strygmoony woto =0. Oony ZYYO os toy

potyntoqo oony ¢ =-O0s3, gnz strygmoony ¢ =gz 0S SOOwn woto toy oorozontgo oony OOQO.



Oony OM; 0s yquopotyntogo oony woto j =-O0; gnz toy oowyst tounzgry oony wouoz ty
MiM wooxo soows toy strygmoony oy * = (2. Yongooy toyry os oony MQ wooxo 0S q
potyntogo oony woto j =-O0, gnz toy xompoyx potyntoqo gryq 0S X00Syz.

Qs soown on toy yooury (1t), Sxowqrtz-Xorostoyyyo trgnsyormgtoon wgs usyz to trqnsyyr
toto proyooys oy toy struxtury on =-pogny gnz z-pogny to toy symo onyonoty t-pogny tous

yo000wonos qry ottqonyz:

z=y(0) S=y2()
gnz xomtonono Yq. qnz Ydq.:
Zy1y2 (S) S=yy1"(2)

Wooxo: z=x+iy,w=f +iy gnz t =r +iS gry poysoxgqo pogny, Xompoyx potyntogo pogny
gnz toy ontyrmyzoqty symo onyonoty pogny, ryspyxtovyoy, out oy wooxo, t-pogny os to syt
oono tytwyyn toy otoyr two pognys.

3. Toy sooutoon toyory

On orzyr to soovy protoym, two 0onzs 0y opyrgtoons qry zyrovyz; ony yor trqnsyyrrono toy
poysoxqo pogny to t-pogny, gqnz gnotoyr ony yor trgnsyyrrono toy xompoyx potyntoqo pogny
to t-pogny.

4. Toy opyrqtoon z=y(t)

On toy yorst opyrgtoon, toy oyzrquoox struxtury proyooy on z-pogny 0s trgnsyyrryz to toy
ryqo gxos on t-pogny. Usono toy Sxowqrtz-Xorostoyyyo trgnsyormgtoon, poonts Q, T, X, Z,
Y. Y, 0,0, 0,0, 0, qnz M1 gry mgppyz to poonts 0, Q, Qx Qz Qy Qy, Qo Qo Qo, Qo, Qo gnz
1 on t-pogny, ryspyxtovyoy.

Toy Sxowqrtz-Xorostoyyyo trgnsyormgtoon, usyz gs gn opyrgqtor to zyrovy yquqtoons, os gs

YO00O0WS:
LM AY (- AL - AL S ®

Woyry:

M: Toy xompoyx xonstgnt.

Q: Toy trgnsyyrryz poonts oy ontyrsyxtoon yrom z-pogny to t-pogny:-

O: Toy xoyyyoxoynt oy ¢ 0y toy yxtyrngqo gnooy oy toy two ontyrsyxtono sozys, on z-pogny.
Y or toos pgrgmytyr, XOOXOWO0SY ZOryxtoon 0S Xonsozyryz gstoy posotovy zoryxtoon.

On sutgtotutoon, toy mgppono yunxtoon Xqn ty zyrovyz gs yoooows:
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2

Toy yoooowono tqtoy os xonstruxtyz to ygxoootqty gnz oovy tyttyr unzyrstgnzono to

Xqoxuogtoon oy ontyorgo oy Y g. 2 qoono zoyyyrynt syxtoons oy struxturys.

If O<t£A, b t=Q =A_sin’q
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