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AL B HaH I

AT AT qepefteh! IrsaTae SR qANT fafsr Ssies aehfisht uef 3= |
oY &l H qIR Sl TS ISRTae! o T STANT G REd i quT Il ({18 Q

3 i1 i AT O e e e w3 ke & Rm e R | (G
T JoRIRT LT @ | STTANT ST UPeRT o TH-aae 9 forRiy foat ox foerwient s :
TR TR ST @ | 56t gl 7 «nriordia-fomm forsieies (stera frgera )” -
3T TS F TG hl WA T TS ST B o1 AT 81 T ¢ | TF & forer o Siferearqu Sreprdt
SR A H TSI T He oI & H BT T8 T STTHT U Yok ol ST FeT U
T T I T AT | IYTsY &Y S § |

“forgrr i Ry 1 TS 2018 1 37 fomiy &9 & s1rer fgurta, i fagm qor
T FY F S TAT 3 HoIge A &t & S ot o hfsa foram < < 2, 7o s fordiwien
T ThTIH HIRIRTE | foRT ST T8 WITetel fova fEaT Trier o Suated H fohaT TR @ | $9ehT Het 350
“forgTa i feeg, Sfees afekt o1 e Tee T Sd T @ | ST R STd © o o-a e 7
ohae T eIy o 1 o of¥Ted sl IRk il &, Sfeeh TS T I SAAHT-3TET &5l | &1 1|
TECEUl STTHYM! J YT AT 1 Toh Hiohd o SHTART drefeh w9 oft Yae et § | agafy s
SR afrRTeTt o WAL & <fomr wir ey sqvw o go w9 7 fEd F Sfen o
SRITRA-SET T 2, ekt iR 3 STUTer afreht 370 Scish 31 H Xt &I @ | afreht 1
T 3 s greeAl § HecaqUl o SRV & | ORT o (oo foreaforgamery, qehmish! Ta STiieh e
AT 371 STIATTIRT HEATT ok AR, STEATTeRT = T shalet 3T-379 Tl o Heeaqut s o udt
@ IR forg 2, sfees 37 Iy 951w @l SRl Gnurehi ud gnfeRd g EEe, SeTet | A8s
forvafoqarem, 78 fioel & o qEmr SR “AfirherTers Teae, S geaT g
AR H 7T T HeaTeh o STTRANT Usl IFh! qefiioh STsaTaret!” forareh Tsgter wiredl # weqa ot
feRam T |

TRy Tgeia oSt & Hecaul SIdT ST 16T @ Fifeh I8 O, o A Seafieht o 3= &
T AN BIAT & | I TMIOT oh el THi=reh ST 9 &1 H U Ueh , 31 gHH S Heeaqol STImT
& | 727 75 ¢ Top, 1o fagata gforemmad weiy & S[et forelt ot wgarfer o fore mfordtr dieet & &9 &
T AT & A I AR@ TR o FHR0T, Aere fHeuid sl T d8s SR FHellersh STER
e AT E |
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AT THedid 1 o8 98t Socid AR (Euler) (1707-1782) 3 i § fierd 8, ST 1736
T I 3 TEAT 6 U WGy STgTs ST, Hif-raer-f5re S &1 GHTeM 6T | 9 e
forquid o S AT SITd & | SHTIER 5 9T i AL R, STRer STTeRd JTHeh T ST=HT
fomfor fopram o7k w1 forgwr off foran fop 30 T ot =1 wmTa 21 2 |

ARG S 3R T AT Hl S ATl HRT H T -3 HEATE § | ST T &9 4,
T AT A1 fdee 3TTere 1 1St o Tk g ST a=ad V % &1 E, T Hiid SThiid re-
T 1 Tl T=a 81T € 3R 30 G=(V,E) SN RTS8 | AT AIe-a=ad a1 3
FRT T TG T 3T ATAG FHET AT ® | TR b 3 ATog 38 TR & 2id & — Il HR |
s & a1 3= Fef3ra etrere o ST & & § ST ST R Af wh @ e hI oh eHE St
ST & SIS AT ST & Al 376 AT o 19 § ST ST 8, ST A STerE H 9 3R T o e
I 3 o ISl ¥ JE1 2 A1 36 TH-ICE (FSIUTH) FaT ST & | = TR o HATerg § &
AN, Helqyl AT (F1aS UTh), 0T Tei IR gfomafir sTer@ mfiet & | ST 8T shed 1
& T R 3T HiSe T SUFNT hich B shl ST Hehel| B

et frguria asft & farfir= &nit # 7o STISRIT o ST U1 sht Jeaer & §9 § 3T 56
T #, forem S e (Shfie), foaga Shfer @=m Jeash it wifén fagur), Fwe fogm
(Teifeen 3 sifirenar) iR wfra foqm (Srefer) wmfire § | Sarerr o forw, we et wemr g4
o &Y § TEIred it ST gohd] & S ATl 3T HRT 67 STANT Tl © | ST TohT, ST STTRROMS o1
SWANT ek Heaeh diftfaehl (2rareitsh) 1 festa foram ST wekar 2 | 6t at oTerg wafar &
Yo HEe YUl TR HETEH ST, AGY[AT, S A oh &1l ol T o (oA SArerwareh T ht
AT ! WIS % 1T ITART 1 AT & | 36k AT, AT fguid o 99, dfeh 3R "iche
SuanT fafse s § fRa Sar ?, S| TR amn faskar wwen (@ruedt), seee fesmea
ST, TTE JITHT | SR TS T SUANT Hleh, &1 I8 Ferifed e Tehd & fob fopelt wren
T foret Trgeh 9T ST 9T ST ToHT Heft T2ohl U ST G4 & IT &1 | |G 3TTord, AT 3Rt il hl
ATETE IS o |1 TR, T YN URaeT Jeash § &f Il o sfie qad SIeT &l @ieH e
TS T T L o TIC foRT ST WehelT € | 0 S T T ST T YU o Tk bt Sivg
T 2 foraent SuaT fafrmT STt o foram ST wehan 2 |

HTST ST &A1 H F S ITTTAN O =l b | ST hal SR HR % e G oo & o T
ST e I TG I STANT Foh WIS ToRAT ST HohdT & ISEH HTerE o TS, ST el
sfiferes SR R, Her-S[e™ 1 YfdHRe Sl | e, Tarfe AR % AT & g &6
ue f&Te @ | TEmrfeh Aeht sl ATEfehT s o foTe THTaH SITet o &1 § e 1 9T forar
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ST 8 | TEre Afeht & e H, 1S TRAT[T i Tfdffee id & 3R IR AT o o=
SO T ST ad 8 | T & STTTTae g 3 AT iy Searetl aret &1 Temtes AR
1 TG T ITANT Fileh I HE I T FohAT ST Hohell @ | Sifereh o o Tt aft wegatt o
JTRG T ITANT hich HISee fohaT ST Tkl & | Toh hIFNTeRT o ik W fafsha (§kaM) i
IS SFAafhar T (3SR UTW) T SUANT ek eI ohaT ST TeheT &, Torw arffdse e
o AT I TEH AT 3R TEH SFafshar 39 3TTer@ o HRI qaRT FEfd St 8 | 3ATerg 1 STarT
Teh I Tiae o1 e foran S wekar 2, fSem e - grrs, gifsreer, uféey, faer senfe =
wfafifera d €, 3R R 3% Se areft ari o1 Sfaffie st 2 | g7 wee, ar] 3R i Hea,
ary g T Jeeeh afed &8 SATHT-3TAT YR o Uitde Jeash ey & foIu sTora w1 S5 #
Hhd § | ITMEL o Y, TS Heaeh o Tcish &a1s 7SS i 1Sl qaNI T&d Hish AN Th
fAERTa R R T 3SH, ST J6H TaTs ES 1 AT HTHE i el A€ § ey §aTs 1SS
gfaffera s aTel A8 W ST T 8, 1 AT shleh AISIeT {ohdT ST HehdT & | ROy,
TR AR T FHERTT A g | 9 Seash 1 el ad v, el SRer s gfaftes
FA & N R GSHh! A1 Tidi-ITered Fdl 8 | TS T hT ITFNT SI-ITHT G€ehi T Ifdf- e
F o T R ffdte I T SUFIT Uk THT Tgehi o Tt Teree T o foTe foram smar & | fest
ATFAR o FESTg | 31t Teh Suantt forer & | Aigga-Fvitdr-ste, s o fafi= digge it
AT F5RaT T wE o TTe STRINTY 2 et ST 2, T8t ek WSSt i ATST GATT It ST
€, I STel gqU digyel ueed T T B a1 Higge-fofsh i fHidwe s o awiid € | 3@
YT T Aeaent o1 (et i o foTe foram ST aehar &, ST fomiy T shl STt ot fofeh o
g | IcS d15E I hl Ueh (RId UT% o ®9 H TSI fhIT ST HehdT §, ST&l Tcdeh 9 UST &l e
AR SRIFAT ST & SR ATS AT UST a & o IS b T 3HIQ 13 fofeh BIell @, Al B 9l UST 2 & [&
et @ 3R b T HET B B | ROk TSI, Yee W A T |fed Tl wohR o axqrest #
ITELT T AT e o T TTer@ T ST forarT ST wehall © | T8 STl |, Tleh a&dels]
1 ST GAT SRAAT ST 2, ST Th IEATAS H GO TEATSIST H Tk I BT © TG ToetT Sedralst STt
SEEROT Yl GO TEATeIS! shi TN ol 8 | SATeid sh1 ST islt gl o el Heaeh H fohy g
AT T & HiSe & oAU foram ST oerat @ | fomiy &9 9, ue e Acdins &1 ST 39
foaeit o et o foTg foram ST &kl @ STRT ST Sl 1ok Sl ISl SATT G111 ST & 3K
T ST it Sl QIR hIX GERT GRIHT SITAT @ | FHERT R € et Fa § it (T
TRIT AT 36 R I[E & T 110 STATBI e T hic [ohT TIT 2T I I THTCA 2t & | AT, Tordiay
SHAERIAT o H1Y (A 1 (T T & | 72 YA T AT o STAISFAT § Fier SFAlsha1 T hl
TUTedT W T At © | 36 TeRr, USTH oAt ofarft o oS sreqatt 3Tt STamonat | U ST SuE
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forar STTaT @ | ST 9 o SgaER § SATIE Sh SN h hl GHE SYe s o o fafie
AT st 3ferd T ST 2 |

T g 3faEt T 39 o wlafifr fovafaeamer, qer-fiehr, Senfer ue st st & Sqfent e
AT & YT FAT § foh o HATANT o ToRINS fIgai o ST § G sht 7T {0k o 7Tk
TSETeAT sh 3Tfereh § STfereh ST T STUHT ATeieh FEANT T oL | 36 Rl 2l q0f &9 & FuTfed
TR AT AR L T ScaiaTiied ot i FAR <rad, aeres ok @ ot foo 1 i
YRGS, HETHH ATk SARRRT (TOT) Far e foram T | afzreht ol e s € & dm
F0 o foTg #ft e AR =ferdt (weres fawmh), o fost ot fiie Sramaa, were seie TRt
(TTA) T YehIRH Uk Aied 3T T HE&T HIYETE & U1 © | 36 GBI ol TRl Td €ares
qfifd & Teash forivg, foRIY € & SRl e EHihd fof €M, SEEtdd ww
forafrgarera, 18 foeelt * werm@es MHe < s YA g & gio gwee =@ g | § ™
foruier o cr@ent 1 i HTgER @ g |

Qeft qTeehi & SCT GATal I HEaNT sh Sete Tt |

Gosm,)
057,)

(AT 311 FAR)
3reeT
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forgTe i g 36 105 & 379 T 3ATToh el SA Ld 8¢ 3l STAN §Y o AT 2 & ¢ |
qfeRt 1 I 3ie, TRTE-fage forivie (etera fagata) & &9 & ame o € 1 & v |
Tt fag o SY-w= ot aftatad s 98 fois guiidd e &1 I8y, Ifved SomEl 8 |
T T |

STRINT & TV B a1 oAl WAl o AR qEd o g it Ry o iforefier forgm : st
forguria foriuien” oX ATt TeRiT i T 39 HEITed SR ST STE T | Iafd Sgd H eHa |
U] HAISIH-HUTE STedd H S il o, eq e Uit o St o wrer-amer |+t i o1 dure o
% T TR §AT | TAST i IR i@l e e Ul ohT forear e sifeRtor, SIS qe g
o TorRIieR ST ATHERTOT, 39 UfeRT I |Teieh &Y o 1 37vee figy gaT |

e foriwies 3q aw-faew & fafm forafoqamerl, wefoeamert o dwemt & fafim
W@@@ﬁ%%ﬁ&%?ﬁﬂﬂ@é@%ﬂ Esﬁuﬁ@}rﬁ “FAUTHIT TS THohd
oI Heam, S a1 5% favafagared, 75 foeell” § SR qaRT AT SRS
ST, %Wﬁﬁﬁ@&ﬁﬂﬁﬁﬁ%@ﬁﬁ%%ﬂﬂﬁﬂ@wﬁww
%ww@awﬁ%ﬁm%ﬂ%ﬁmW|mmﬁ@ﬁﬁwﬁﬁwsﬁmwwwﬁﬁ
S 3o &Y T 5 F{d 21 <Al T GHET RTS8, S 9 12 my-oie, e fagia fow
§ e § T A 9 Fege foqe we e g & Sefia ¢ | foriish s1o forwr st sveATa
ST o i@l & qNUl 2 | SeRTRIT SN o |, et Sd o | 39 wamar g o &
3 R Foregat ot foreme-formme fofarm T € |

U STeet Heled 1 AT €, fmeh Ariexia o Wicared ¥ € I€ g H (od awa °
fearfae &1 weh | # ot R1a AR <Ated, gerres ok qur 5@ fasiyies i wwmet ud gured |fifa
o T HER o Wi H=IaTe JIUd L g, [Seh SHfohd Sardl & forIwish sl 7d &9 firet e | §
AT AT AE& foRaoATerd-Jeie, foRiy &9 & SuEhiy Td gferd foq S%™, el ard
e forvatagaTerd & WeTaeh SR S o5 JaTd g o T ST JId T g |

wet forame 2, foh Tedia wmiat o S foh 710 39 91y ool Uei ol § §HI Taehi shi ST SROTT
forert |

(A Y AV

(EERRSAETRTCIER)
TR AR SATHRT (TT1UTe)
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59 QMY O W s e ik eeeh T8 e e =r=il shl 1S € | Igd H=IR H2eeh o Hlfdsh Taeiail
1 AT A SN oggd Rel Ha § 3UFNT i §U i TIiOr e Arsfoi festrgHt o deetwor !
mﬁmmﬁaﬁmwsﬁrﬁmw% | TTcTE Fgyid & Heash T foeeur 39 TR ® -
eaeh IS T A= & S FoRIRI AT R o A1 (ST BT § | 9§9d SR +eaeh § HTghINHeR,

maﬁmaﬁtsrﬁﬁw |1, W, SRS, IS AT Ghishd aiwer (ICs) S forgya we
B § | STIHEE § I, AR [Tl T ST AT e e 8 Jehd ¢ |

Eiﬁl"]‘ Meq @ ad\gd TN T (electronic communication network), EEK] (channel), sEAHTHRTIT
(optimization), ZRHIET (transmeter), Ialcicﬂ (frequency)

1. TEATAAT

WiTe "edeh o B TR TR 6T e
o WIq A ST & o feior s dersien
TEAHIHIUT ATMHAT AT o [T TATed &
ANhIH, = 3T wlieqor 9T TG
BId 2, 99 for S wemfen it shismehat!
TANeA Jeds H oHaH 99 1 fuf
TeSTEgT), TeiTgel) ol TTE[aH THTTNH 9o et
ATE Jedeh § Ahdd JaTE & folT 99 &1
e, = ang arer @eRer s [ @
IR A g deass H UiETed aHd
Futfa e, gedmes uieeT Jeas 4 Sfa
STe-TTTeh SA-SieUTET 3T AT ol Had i
&1 futer amife, 59 gfdsfera Wifaes Jeas = e
gl & [T Fo T qge] 3T
ATTF R |
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3 Wifdeh "eaeh! # § - I H HeeTeh ai-eh
ST § =uUes ®9 § IUFT RIT S ST
TN 8 | 3gId HaR Heash % Y@ 39-&1
T TATBIT Aedeh, e, LAl 3T el Jom,
Al €9, J1E-%15, ITE 3R iaie €9r,
e qTer firg weass 3fe wnfhe € | Sfeatfaa
YA HAR 39-&1 sh1 TiETe I Sl
FETAAT Sl WAT-fefed =R die §
Fffepd foRam T 2 |

AT HeR 3R (RIT) Higer (AM) 3T9aT
Sfed (JaTTE) Higer (FM)  1er bl et
31 3 e feforea T 3K SEehT 3TuR 31s
a7 HieTg et fored a1 demsti § SHeHt &
TEATARUT o GTY G4 § | AT I8 1S
de, 3-5, DAB/DVB 3caife &l fefSteat @=m

1



S H ff ST foRAT SITaT © | S i fofer
+ft &, W TR & 9 Frafafad wes 8

1. Ziefiex : rafie & fore 991 ST @ Hohd sl
ST HaRT W UNEfid T e |

2. o ;IR ifaew arem fasfua eaft =
Tk o foTT T BT 2 |

3. TS ; ST T HT o 4 o Sar 2 |
4. T ; €I % TR h1 G o6 GHT
TR USfiehd AT 2 |

5. AN : T H g W A F9 H
?:QﬁaﬁﬁW%l

HER O : I H IRge (I TS IuEw),
3NRgw (BT ASI), FIT T (HIR
Tarford) o1dT Wi ufEdt (Ia e
TEIfTd) B & | HER WU S e a5
&, = % SfoedR % ST | Bl ¢ |
fafsr=r arem <elt # Sefaear sgae 5|
YR BT § : AW AR — 1 WSS (MHz),
quE Al - 100 WMESS, §EH  aT
(ATSshIeE)-TTedST  (GHz) 3R 3Hifteshat
BTSSR 22T8es (THz)

2. BN <ok U SHaRe

fifya T ¥ v Tie I R, Ee y9dT
iy, e fheew, difegar an difean foama
e Sy fafiee, fome yare 9 a9
Hiftra wr ftaar 2 unt fafsre gaee ddie,
(S S, A T AT T, TR IH FL H
A QAR TS TG FY & | GH1E Hio,
ATfeeshet B A1 1 W fafdy S <= |
YT el shT SETOT BT @ | Heod T W
G=0T H ShITSE ATeeh a0, aTeeh AT fafest
3R Ziwiex 3R fedtar &t forteft @ua guret
ey W e w1tk it TavgeRdr gt # |
TOR = I a0y Id & Hifds g,

2

forggd Ireehia yare, et arme fafider it
¥ T SgEE fagid @ difos A
STHT & S T | IS % o, et $efer
T o A0 g I G Ui -Hisieh T
T IUANT ek ATIHH AT AT IT AW ot
e <Y 71T SRl |19 o fAT Seeit T9T9 30T
AT TSR T HAR I & 39T T oft ST
g

fagga gashia et Her SiRk Tiordia &9
TEISE AW FHed, NG IR Ly H 0,
Ade GHIRUT, 3Taehdd —FHThd &9, alT
TR o, ST i |

99 TMES ; AATHR qUT T3S H Sgerdl, HiT
i Reurf, e 3T sTafea |

W o, AT dfey, i w9 A
ST R forgad Serehrar et ATehishor 31
3¢ Hehed o Hlh &Y TR AT b1 FHefwor e
FHENHEFD T |

3.HUR AT

@ I IR FH H F T S S OEEAR A
Hiar (i el 2 | & A o foe =
w9 Y LA fohar T g Hehd 3T W@
39T (Signal to Noise Ratio) 1 fefated
Y H I fRaT TR -

signal power
SNR = gnatp

noise power

{37 T STe AT AANF B |

gl i - TSEIhl A, UHT e R
Tk ST T ST TEqa 2 |
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sTfaftes eqfy - 9ggd IUHN H oHeT ol —

o (o
g IS 2 |

WAV : AT R I Ied AN e
T G o S S STesh qT oh F Tl
=T aREfdd s 1 e LT § | g (oo
Feil (SK) SR HIg et sl AW Higer,
HAE (FaT8) Hige TET TE Higerd g
e e & afafad foram SaT g |

farmiger « Higld famer @ g dewr fa
STo ST <ok 1 & | Sfl-aefl 1 / forspfer o6
0T I HeA QT 1 I TIed |eh A1 qemel
T2 2t 2 | wftoet e Aige & TR &
T 2 |

3.1 qISTeh & o

TON A % T g o T Jied
TiSTeh T <A € | 39 Higel § 9fSd fomeT (s(1))
T 1T ATk T STSRAT (n(t)) ST G0 2 |

Channel

s
——»@-————-- Kit) = 5+ nit)

. __n[.','l
r(t) = a s(t) + n(t)

e forae g=ror & gmel § 991 Yot &
AN a1 Y907 T B ool BEA&T & HIT

I i H AT & TR I &1 dehdl!

2l

3.2 WRaes ftheet =sAet

el T ST A€ G s o fora foham
ST & foh Uit e fafdse Sefagy damen @
i 7 € S T TE F T TEE 7 |
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3T AT ! T B9 ¥ fafea @ % °9r
g fheet = o ¥4 1 fogfa form smar 2 |
afe S YL (s(t)) &, AT =T B (r(1))
e -

_____________________

____________________

r(t) = s(t) * h (t) +n (t)
- j h(t) s(t —=7)d 7+ n(t), -00 < 7 <+oo

STET h(t) YRaek fheet it 3 gfafskn 2 3
* e (convolution) I MaT 2 |

3.3 g gHa-ufEd fheet a9et

AR el = e, e e &
qry-aREd Sg9Y TR I T SHE-giEd
fiheet o w9 # fogia fora ST @kt @ | 39
T® & faw fheer gug-ufiagd o A&
itk h (1) 510 fogia 7, STt h (1) 99 t W
<t st fafsRa & | 379e ReT (s(t)) % T,

o
AT IR et & —

__________________________

i ! Linear | :

————= lime-imvariant Fir
: filter hiz: 01 | % E

()= s(t) * h (7, )+ n (1)

[ (7, 1) s(t—T)dT+ (1), -0 < T < +o0

Wik <l o AT | Sguy fomer Je=m, S9
IRAHEA (30 TR § A AR W)
TETEA HeR (el o SWIh SHieh &
w9 T giatiered sd 81 FefeRad g fiy=an
1aT fdfshar




h(T,t)=2 a0)8(77), k=123, ..., L

2 | SRt ax (1) IgIT TER 9 % fu dered
TI-gTEd &fior ekl ot Sfaffered od @ |
STRITh TSRO shl fireTTet &1

r(t) = < a ()s(7-7¢ )d7+ n(t), k=1,2,3, ..., L
TTH A 3 | AT ST Re | L 989 e
Bd 8, e & Tede T {ai) g &fifora 3R
{t} ST forcifera & SmaT 2 |

Hay
[1] http://www.m.com/white-paper/14815/en/

Ry

Tifordt forat 7 wivereRdl dere fomme geqer
1 Sgifen e & fofu sifehed Temiten
L HAH AL |

[2] John, A.L., Paternack, A.B., (1998) Applied management science : A computer integrated

approach, John Wiley and Sons.

[3] Mohan, C., Kusum Deep., (2017) Optimization technique, New Age International

Publication, New Delhi.

[4] Pal, S., Bhunia, S.C., (2015) Engineering mathematics, Oxford University Press.
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Tar-ahTe forgfa srmer @t srfirererom

NEGREE] TR STremd TfraT e
TG T forvm, e v, FTF T fersam,
. 35321 0 AT AT o fergaferganera, ﬁﬁuﬁaﬁﬁ?ﬁﬁsaﬁamw
R NE RIS RIEIE dftrerrg foeett
rashmi201 1 f@gmail.com mukti1948@gmail.com  sangita_kansall S@rediffmail.com

a

Teh forgfa 3o S = (SY, 0) § YefRia foram STar & STt Sy, S &l A Tehg FHaaml & 3K
0: E(SY) — {+, —} Tk %o ¢ | ol 1ot G o o, 36eht War-a1e Ao L, (G) ¥ yefdfa
foram TraT ® S o ek wdfss ster@ Q(E(G) U C(G)) ®, et E(G) @ C(G) ShET: 3TTeid G
I T ST e foig Tgerr 2 | forell fergfia 3fre@ S=(Sv, 0) % fefu, saeht w@r-ahie forefia
AW L(S) H Telzia fehar Sirm @ St foh Sfdiied samei@ L, (Sv) T € qe fsigail u o v
U Y ST ST & AfS G &1 S il WfTohe 0T L &1 AT u T HO-HR & S o6 0 e folg
T ST & ST 89 u F v I T I9-HR 8 SIS & | 36 IR H g9 W@T-hre fogfa otrera =i

AfyeTeoH fear g |

el 91eg : Fegfa sttt W fgfia stere, wn fo

1. TEATIAT

Here foguia o A= Hehdl 371 EHehou T3l
! THFH & oI g7 U3k il Hefiid & ¢ |
39 MY W | g 1T Wi SAeiE w1, degy,
afefire o7t srfese € |

T fogia i@ S = (S, 0) € aRid forar
ST & STaf SU, S Rl F=diied 3T Haelld]
®, 3B 0 : E(SY) — {+, —}, S &1 foreh
FeaTdl & | foglra strera # o= (38or) forg i
HIT SHATT: Y-hIT I SRU—h T FHacdTd] 8, AN
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ECESNLC)

E* (S) = {e € E(SY) : O(e) = +} 4T EX(S)
={e € E(SY) : O(e) = —} ShAST; T—hHI N
RU-HT % Goo € | 39 TR, S H HT
== E(S) = E'(S) U E(S) ? | fosf@
ATAG T EF-FI, 3T @A F AT FHUL-HR,
dashed @t & gt} STTelt © v for foot-1 &
T 8 | ferelt feig v ot Srraferd Fet -
FN, d*(V)ﬁEQ‘IWW%WTS’VﬁW
i et § | ik 36 TR v 9T A fad
‘glg_('fﬂiUT-ﬁ, dTV)ﬁWﬁW%?’ﬁTa—S’V

5



=hT SRUT GIGATOT el € | 38 Jehm foheft foig v
1 3, d(v) = d'(v) + d(v) B | T ua foig,
fSrerehT =07 afeaTor @ BrerT @ e-fofg, et
& I TSTeh K07 afeTor forew 2 2, Swor-feig
FEATT L |

2l forefid et S, SR S, i oA el
ST ® Afe Faffed TR el § R
T i qu o T © | 31 qeaeh el
AR, S, =S, FETH fFg I & |

forelt s G 1 Er-ATE L(G) gE
YeRid feram ST @ o fig @q== B(G)
BIdT & A 35 o fofg 3¢ Bid € Ffe @ it
G # gf=tere 2l Fafafaga s Tar sere &
Afirreto & frer 4 2 |

T 115) T HATehg T [@1-ATed § afe 3R
A AT IHhT HRT HT 01 3T TR | 36 &
& forriora foram ST &k, fored 1S +ff fofg ar &
e SUTeRg § 7 7 |

Behzad and Chartrand & HIEN kecii %l%f—l?f
TR Y raeren feffed € ;

qitamr | forelt +ff fegfa st S = (SY, 0)
=1 @ fagia st L(S) & YefRia fora St
? St for ermafifea emer@ L(SY) T@ar & aur
ﬁgﬁeae’aﬁm-ﬁﬁmﬁ,ﬁﬁﬁ
T & S T Hi~Tohe /0T i B STAATEH e
e’ I Teh YT HT A SSd 2 |

Kulli and Muddebihal®® ¥ W@&T-h1e ATeRd
(3, Ha H, foree STerE) i SR S TE
fopar s fFrefefaa 2

gieaTyT 2 fordt e G % foru, sgent foae
AT L (G) & Feiia fora Siar & fored foig
¥T=ad E(G) U C(G) BT 8, Sl E(G) qo
C(G) HIT: T G % HR-THa I H1e-
fofg wgeer € | 9 a1 foig afehe 21 € afe

6

| %I G | "i~The B A1 T foig G H Th i
=1 S o G o Tk hie—{oig T ATiaa 21, s1giq
L (G) T a3 3T Q(E(G) U C(G)) ® |
T &Y H, L(G) = L(G) AT 3R et Afg
C(G) = ¢ TF @ G HI fefae Ae/g et
ST & Ife 3 sharet afe fordt et H & o
G = L (H) =

fooquft | ferere StTet@ it uftam T & L (G) & &
Hiehe foig-ATeRg G o e foig 781 &1 gehcl & |

HTE T T foreteh 38ehT STk qui SuTeiE

AT |
TH 20 T s ST
(i) ATerE G T fofde 31T 2;
(ii) G T i b1 % forereh o 30 ate @ fowfrg
fopam ST whar @ o @ ot fofg & & atfr
foreren 1 7 81 3 g forerah G & fo,
(a) (e G’ =1 Jeieh foig, ferviref o a1 foreteh o
fifea &1 @ G- E (G') degy &; o
(b) A G T B & ot T fofg ferwror o o7
foreter § Fife@ TR A G — B(G) omiegu 7 |
afeareT 30w fergfa amerE s = (Sv, 0) F
for forae fargfia aTma@ L(S) = (L(SY), 0)
2, STef L(SY) T s PR —

uv % AT, o’ (uv) HU B AR,

u,vEE (S)JTu € E(S)

3R

v EC(S)
AT G(uv) T AT & |

FET C(S), S o T hie—TsigAl T feig ==
=

femr-1 #, 3 fogfra oo iR 3wen -
fogfa st feeme = 2 |
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o1-1: fogfa Ter@ S R L(S)

e fogfa @ S @i fode-faefa s
Tl ST & Al IR haa afe foredt fogfa
@ T oh fTT S = L (T) | 3@ T T S &l
INERETEICIES

2. g afionH
3Te B 39 U9 T & T <d 3 :

THT 3 S T foree-fugfid stom @ afe 3K
Faet Afe S ¥ fferfaa feafaar &

(i) S* Teh fefere STTeiE =

(ii)ﬁéw P4 =(u,v,w, X)Wﬁ‘ﬂﬁ(u, v, W)
Tt 81 o e B vw Wfﬁi"’ﬁ(,

(iii) Toreft oft forerer S, & foru, s v & v U
foig ¢ o1 forereh of fofed 7 &1 A d(c) =
0 (d(c) # 0) I, ¢ ¥ "i~iehe & (forem) foigant
RIS GRATT TEd € 32 3Bor feig @amag
T off (319" § qAT ¢ ©) /T il AN HiAhe
AL
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IuUfed

AT Tferaier

o i S foee-fagfa omera ® | foelt
I@THfaUS = L(T)RIgafeu Si= L
(T¥) I St Tk fTeke-3TTe@ B | 39 TR (i)
SHTIOT g |

WW%@WP4=@,V, W, x)ﬁﬁg%
Sad shad X vw GHATHS © | ?T;%F S &
afehe foig 3T T o Fre—Tofg Tei 8 37: 8
IE T o foag fre et firerd €

&?lﬁlz?ilﬁu, V,W3:ﬁ-{X, Tﬁﬁ‘gf?ﬁuv,
wx € E’(S)EﬂfﬁT%ﬁBu, v, W3ﬁ'{x, T &
RTS8 SAfTT yw € E(S) |

Rafd I i v, w 3t x, TR ®R & 3R u, T
aﬁ@wﬁga‘raﬁ, uv, wx € E‘(S)‘G’QTTHT%
%V,Wﬁ'{x,Taﬁmaﬁ%%ﬁTu,Tﬁ@
U1 h1E-16ig § SAIIT vw € E(S) |




fearfa 1L afe v, x, T TR & A u, w, T
HTC R B al uv, wx € E’(S)W'YHT%%V, X,
T &l R0 B & 3R u, w, T sl KT h1E L 2,
34T vw € E—~(S) |

ﬁWﬁIV:aﬁ’V, W,Tﬁﬁﬁi’:ﬁ'(u, X,Té;
FTC I &, @ uv, wx € E‘(S)E’YI'THT%%V
ﬁ(w,T@Wﬁ%ﬁ(u, X,T%F%UT_OFIZ
Fi 8, T yw € EX(S) |

3 @, e S 7 S (u, v, w) 7, T e

&?lﬁlzaﬁ'u,viiﬁ'{w, Tﬁﬁﬁ?ﬁuv, WX
€ E’(S)W%%u, v 3T w, T T 60T S
23afeTT vw EE(S) |

feafq 11; 3t v,w, TR FRLE 3R u, TH TH
W—%@@ﬁuv, wx € E(S) ‘G’ﬂiﬁT%ﬁ?V,
w, T &1 50T & & 3T u, T 6T T KT H1e-
fofg @ 36fTT vw € E~(9) |

@%Wﬁ,%ﬁﬁ%%vw, S & Th
RIS & ST SHHT ST o1 T & | 369 JhK
(if) SreTOT T |

Tk 1€, A ifere foreft off foeren S, & fetg,
Al gHHT A W HH T foig ¢ 1= foersh o
ﬁ%ﬁqg}?ﬁc, TW@W-%ngendant
R BNl <Ak S w1 forae g srgfad 72 &
(o oo 1 8 fomman @ ®), 3o g weh A
W%Wc%—%@%@ﬁmpendant@'{
% &9 H 9Fd ® | 9 SIS ¢, T T Tk FHIe
foig & a1 & ¢ & fou fefafaa aemeam
forerdt € -

Rufd I afe d(c)=0 AT ¢ T sTafad TH-Hi S
T SRUTTcHeh BT SeY 38T S H ¢ & &d
fofg Ao 3 +ff 38T R AT S |

ferfa 11 afe d(c) # 0 AT ¢ W Afaa fomm-
FHI S T SKUMHS BT =M1ET SAFAT S H ¢ &
3 R0 foig ATTH H AT ¢ & KT BRI AN S
BT 39 Y (ii) THIRM R |

g e Oferer

o AR S § e oft wt ferfoat d@qee St
€1 39 S o ferde-Aet &1 T hed © | =ffeh S
Ue foge Toi@ ®, 999 2 4, S Sl I A
foreTer W 39 og @ fowifora ferar st g 2 fo6
=1 ot foig &1 & fereh fefersh 7 1 €11 AT P(S)
= {S,,S,,..., S.}, E(S) T T T@T faarei ®
Srem &0 ush sterg Tv vEr diewd € o v(TY)
= P(S) € U B | o8 &f=e U H S % 3
foigal 1 wmfiret foFa 7T 2 ST et S & T
freter S, o € Afeh g foreter S, W U@ Ueh-
Ifg Tq foreTeh o1 TS AT &l

39 T T % H IR FR-figedt i faffa
FA & A R S o fefgadl a1 ffdee a7 € ot
foefa stmer@ T = (T, o) &1 fmior s & sret
(e, HTEHS B IS e, W FHact &FTHSF hil
JATfed & ST=IT 6(e,) FHIT A2 |

39 foga 3fTer@ T [T S = L(T) |

fom-2, S & foTae 7ot o Fomior 6t miar @ S
for wrorer <t oot STt bt Hee AT 2 |
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o2 farefa stmera o foree qt T a1 femitor

BET

[1] Acharya, M., Jain, R., Kansal, S., (2014) Characterization of line-cut graphs, Graph Theory Notes of
New York, Vol. LXVI, pp. 43—46.

[2] Acharya, M., Jain, R., Kansal, S., (2015) Results on lict signed graph Lc(S), J. Discrete Math. Sci. and
Crypto., Vol. 18, No. 6, pp. 727-742.

[3] Acharya, M., Sinha, D., (2005) Characterization of line sigraph, Nat. Acad. Sci. Letters, Vol. 28, No. 1
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3
UTeigTsgaaTeeh-ed (PHAS) % HeTa(ToTeh WRT ol UST e (a9

qreft e g ATy g AT FHHTE
ferartergamera, Team, BRIECREEIEKSICRE R [CECIEERIGRIRIILE
gimom et gl

sakshi86.10@gmail.com gajendra@mail. jnu.ac.in ksunita86(@gmail.com

KSIES

T feteh W Sl ST o R0, 3R e (modelling) Meshaiatt # foIg weh gt =it T 2l
TeTatfersh AT o et 3R svere o for fafie nftrdter diea feerfia forg o 2 ofR 3 steaad
foerma ST 2 | U AeH WE/ATE %k ® W ST AW ok Ui % wror fafue sfat & Sfea
a1 W o a1 ST frRetsur s o foT Ueh SURper TIUT Y U & g HeTaliersh W oh!
Tl oo T foRam T & STR Ut Ser o HTe & et Tewe foR T ¥ | 3 o H, '
TICaIUTH (PHAS) % Hed ST HeTsliicreh AT H § T o gl 42 HISe ol SRd fohall TRIT§ |

HHTRIG:, PHA % &9 § G0l ST dTed GieleTEgIaTeehi"gd Sia - ST Taiator-3Tshel difeteet
g | fafir wehm & Sftamy 3= S1oet ifireRtel & el R S o ®9 H €@IEd A § | 3T
TRATEOT- ST Wi o HRUT, 3¢ M= ST H FEHTS TohaT ST Wkl &, 390 § Toh Sali1
TATeeh oft ® | BTeAifeh, 319 I PHA & HeTsiiieleh W ohl Ut = T SN hieh feei &t fomam
TR |

At 9163 : UTeATeTggIadTeahie (PHA), Ut 32, Hersitfersh #m, (e (modelling)

1. SredTET T S for STa & 101 31Tt ek o foret oft
1962 1, Tk S TS el Tew U ¥ weeht UTH-3TMTRE Jomeft &t qﬁﬁﬁqa T H
T Yo o v e ofoie ey S AT 6 T S e, HA e,
e T e T S ey i SR Sonfernt enfe S ff qm-

9T foRm |17 Ut 2 U T ofit st
foaf foeen &1 el 3R oo & &

10

AT YoMt o SherdTgeieh A fhT SiTd
wE |

Teh HeTaifereh HI St TETIf-eh SAITehamaTy st
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e 8, S USTEH gERT IANG Biar © |
SATTSRATST Al 3 F@eTel H, Teh Hcishar 1
3AE ATl Ufdfskar & oW sTnEw
(substrate) - HehdT 2|

T o7fe gger @ €, e femmn € o
TTslfoTeh HITT oh! WIS {ohaT ST FehdT & 3R
Sl 9 T ITANT e UITCHF T § eI
%ﬁmmw%aaﬁﬁz"rﬁzwwm
fafir Tersifors wmt o dige fomam T B |
I Ut 9 3T HeTsiictsh AN hl TGOS
F S WHEAT % HRU B | Srefe i q
ae 3R faeeryor o fore Ut Sed 1 3warT
T T T e o X o == AT 7 | Ea
T oEh @W U ded % fafve Tew
(extension); JH|TA (stochastic), T R
BTSI5TE ULt 28 o TTgehiTer i Wi ot s
FH & foIw U= fRar T ® | gedsl b,
TR o UL AH FI 3ok 0T T ITANT hleh
SAfarss 7Tt ot e 3R favetyor &+ & forw
T ThIshd wgHf 1 e o faa & ok ag
TAIfEE o 32RO Kl IYANT ek Jeiid
IERIRICIEA

I @ H, T UleieEgediehied (PHAS)
& 7 fohT T Eft HerEiters AT A @ U
% Ut A< Hisd o1 & fear g |

AW W PHA & ®F § SHT S Tl
dielETsgIaTehi"e TITeRul kel N Sfa-
Wmaﬁélémmﬁ
%ﬁ?q&mmwﬁaﬁﬁ%éﬁﬁm
PHAWE@@W@W%I[“W’%W
TR o €9 T TN {hAT ST Fehal © |5
PHA &1 STINT ik 3cdTied SITRCAT R
Shafos, S wrEfaer v fafwan
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IMerehdtsT & sfte medl T W@d § Fifh F
e diedtefie 91 uiefluef e g ® 9 9
9 fory I At M- SafaET s &
O 0T 81 © |13

Y o I HEER it R T e
HTATT-2, U 28 o H STl 9L ==l el © |
STTM-3 H HeTaliforen AT o Ugt Je fawi
I foRaT T © | STIMTT-4, PHA o HTaITeTsh
um W Sl AT € | SPAI-5 H PHA %
TeTalTToTeR AT o U2 e fraR i ot == i T8 2
IFTATT-6 ¥ Free e 2 |

2. Tt e Y e AT

e 31 YR & Aied T §, TM, (dfhat
@AW ET M) S ¥t 1 SR wd @
FI HSHHOT, (S R SR Q) ST EFATSAT
ittt e § | 3 igw FEfE =t / R
AN T g 8 ¢ BU € | (-1 ferelt dshmor
F1 o / g = v e = 7 ®=r
TANT SIST B4 2 | 21T, ToRet €I o 37aX et
%Haﬁaamwﬁwmmaﬁém
trUrTEB‘aﬁ Hchcu%lwmlqtdlch-i 1 frafe &
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Germ BT § Afe 3o afl Fewr i A wm @
Y 3a4 21 B, ST 37 T 8 38 HehH
Tk T@TT T IS & | 379 R T, IS I I
1 8, 1 W@ o1 9o BIg foar St 2 | his ot
eI HhAUT B T ehal & 3T Hhaul o
HRTAT & STE, H&TH 2o (a7 T § geT fdu
STTa 8 31 37 dshror & fanfy woret  War &
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foreqa STeRs o q1E ST Fehel © | a7 H,
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t, ) TohHOT T Uk HIfq T R,

PNT= (Z)andPuT;é@ FCS(PXT)U(TXP),
Y@ HTTH A R,
W:F = {12,3..} Th YR G &,
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3@ M,={(m,m,...,m,) a'TW ﬁ%r@’[ Skl
8, W&l n = |P| IR IAF m, € {0,1.2,...} T |

GremoT (HEfRTd =T9 oh 3TATE, 37l w9 off
T | 37t Iufkarfa 9t Jem i fgeta wifed =t
TG ] | S 191/ ST BHIM Th S § Th
GerHur o fore AEf3Ta fomarm e @ R = &

fom1- 1 wrftr & vee Ut e o

fot-1 o, ®H p, FeTF HI IR R0
t, 9 SIST AT ? | AL, halcT WA £ WEW €,
STeIfeh HehHUT t, W& Tl § | ot 2 Wehwun ¢
T HTRITET o a1Q Ugl =2 3TTerg ol fe@man 2 |

3. WeTaifores ATt & 42t A2 fraviy

Th  HIEifGTR  AET H SAd:Eeta S
HAGRATST I EaT Bt & ST USTgHl ga
AN B & | 39 Sfer 3 Hersifersh deaeh o 39
Jeaeh o &9 H HHT ST FehdT @ | HTsifores AT
H, o A (A= sAfulrass a1 FRamam e

12

) ST 37 & (e T W (g I ohl HedT ol Tfaffe) |

AT H Tk DI Tichel ohT IUANT ek Heiud
fora STt 2 | Tediye A/ ®R @ g Rt
T 9T 2Nk ot Suferfa dehmor it wrfar sy
Tehdl 8, BTl b ol TR 3=
rrayTes RRafaat & e germur it wrIfar
eI LA T |

-2 HehHuT £y T ST o a1 U e U

AT, o HEid St THRe AR &
3SEl & &9 W UNafdd @ Sd & |1 Tk
AfferaT =1 Icute T TR rfsrfsRan
1 rfufchaeh g gehaT © |

<ifef Sfiat % Herafer AT AT6 T ATETNG B
2, 3afere Ut e 57 gt it festa & fow
ITFT I T | F e TR F
srferforanaty § wfireT Sty o T Hersiicteh
AqmT w1 fesl st uw wfed sk @
ehdl B | HemEifetsh AT & fes § g
eV han T Heshi 3R 3T T o ota
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Gefel S TEAEAT § | IS Ae dcal 3R
HeTsifoTeh HFT deal o sE oY G&T § e
Ffvfa g |

T Aok HIMhT SE HeaeTsed, USITgH oh
et Tereer T 3T GshAuT TEE e 3Tfafshamel
1 gfafferea sd € | Uk T T ek i i
Jufkfa geriar § SR =T o afafskm i
TR Rl guTiaT @ | Ueh =g ht fomm fafe
freRT o sfter wat foadt @ | <ife USTTeH 3careh

o TG H R A & ST ST T AT
PN T B €, SHITY 34 TSI b it
F TS T F St TEEfeh ARfeRT sl a9
T TshAUT o foIT 31 <9 B &, Teh USlTgH &M
 THHOT cfeh S T HshH0T & USTTSH T 0 |
o3 3R fomr4 dSited D gam Seifa forg ST
et Ffeiad g St Tamfes stifsrr
Edl xA +yB 5 zc PR ¥ TR ST

EERRIPIU R ESISERTIRIECT
ATTfsRaT 3T Ut e Hied |

ToT-4 T % A1 S TEE
ATTTsRaT 3T Ut e Hied |

Tt A AR B Faw A €, C W A e sfR e x = 1, y =2 3R z=3 AR foRnn 2 |

4. UTclETsgiFaTeh-cH (PHAs) T Hel-
FIfeTeR AT

PHA & ®7 ¥H ST S W
GTeleIsgIFaTeehed AT U8 Siate
ieiiEed & ST 3 Sfifod Stal ganT gt
B4 &, ST 30 € Iuas GO gidr @ S
Gl HIRTHT 6 F=AH H1 THT 90% FTTEH
AT 8 111 PHA 3TEqIcTd 0T9eh qedl shi SATI(d
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& N SFATET % rfEaca I MedTiad war @
Fifeh JFATET 38 IR & 3T FHle
3T Sl o &Y T Eierd ohtar & | ST 3 s
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ATeiforeh AUt § ¥ Teh o Ut 4 Higed 1
TEqE € B & (-5 39) | 38 At ¥ e S
Frfsrferad i oTerT USTTEHT ¥ ST B & |




Krebs cycle
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Sugars

Y

N acetyl-CoA

PhaA
Y

acetoacetyl-CoA

PhaB

y

(R)-3-hydroxybutyryl-CoA

PhaC
\
PHA
f5-5 PHA 1 Hersiiferer 7y (10
3G AT |, Yo e SR H o s § ufulea-sniuasigy A i e o & forg
TEd TR (sugars) T UHICAHITASIEA A holl =sh W (ST kAT SITQT | BTeifen, S
o 3T V[T T TG A o6 [T HTRHIHWT I dcall ol TN 6T HHT BT 8, T Yafea-
TIAT 2 | 3Tt ARIoRaT O TR RITASIISH A ShITASITEH A sl PHA &l G3ifSd s & g
o 3 AT T USATEH - (Phad) R fopam sar & (01
AR THIRIUfHTEA-HITASTEH A SHM % [Ty A N (PHAS) &
goe foRar ST ® 1 oweft stfufemr H L ~ A
WeTdiTeTeh AT <hl UeT A
s e e e T
fre®e@ (PhaB) TN TEiEIufbersa-Ieasmen 30 Te ¥, 59 Te 4 ¥ ==t Ry gu ant i

A T (R)-3-SSRISYL TA-ITASTEA A H
TEHRT IS & | A H, (R)-3-TT3SrI-
SIZIUS - FHICTSIEH A Theleh 1 PHA fHed
(PhaC) 38T PHA H Sigeieh & SITaT @ |11

qiveh dcd ey Refadl o ded s
fohrer % W, PHA &1 Y0907 3fa%qy @
TR hodl <ok ¥ SITe 37T STl hITASITEH A
3-RAf-eleE & fg wonm e f6
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¢ 1 e T | <feh Ferege, USITSH, T
ANITRAT & I TUT A shed <k ol
BISH, F 9 HH &, FAY UL e Higd H,
TN UTE $ BT o STTET 9 T 2, fomm &
3 T USITEH T a7 Sidfiees ST | shed
Tk I AT (@EEE R THe) I% &
w9 H oft AT ST 2, oo degm-saia ST
TS AR T T AThA MHA
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BT & S IR o8 1 f&ar 2T 8 | 39
o 1, et % SR &1 ohed =gk &l ST 2
w9 4 g7 | fafs vty sifsrfsranett st
gfafiferea s It 6 ThHTT BT | FAifh Teh
I GeHHUT, TUI T&TH ThHUT & 371 SHHT g
frareT T 91 |1aT 2, 3Efeiu Uk G GshHv

IR (sugars) T IfHTeed s ot s
T § ST 3T &SI ATATEA ot © foh e
TR ST T | HINE W@ | Siee @ w
SUANT Tk GId GeRHYT I 3T GhAUT o
AT fFT TR R |

S

Krebs
cycle

Hled | I8

PHA 1 G907 ST ® | siies HshHUT Gl EshHUT shi S3TTdT & | EshHUT o AT gefeteh

~

R

deacetylation

T AT ek fe@mu MU g |

fRr=1-6 Trwes dea sht shet <Y Reurfa & S PHA & Aerdifcrss 711 &1 96t 2

Fifeh PHA ol G390 ST o qveh deal
Fi fRufq w it =ar g, safe san o
STie fRurfr 3 STTEN 37 ST Ul e A © |
For1-6 awer deat st T S fafd % agd PHA
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Condensation PhaA
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Polymerization
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% 3caTeT FT Ut 9T el v war ® SR
fomr-7 diver dca vy Rufaal % ded 3 42
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IFT Hiedl |, USITEH TAHT ol F e 3Td =l
T ITANT ek Heferd S Tarfes AR
1 gfafferca s STl GshHor 9 SITeT T 2 S
gfafaa s @ o dSmew g Sufterd @i
3 Afufsram 89 o S SuE T 8N |
gferen o am fafirr srfsiforameny =t i aret
GshaT AT oAt Ifafftrea s 8 |

T Ut -6 & PHA o GYYOT W ==l id
%IWﬁ,W(sugars)Wﬁ@aﬁﬁ
Eﬁﬂﬁm(sugars)ﬁ‘o‘qﬁaﬁﬁm%l
'HTFHIRT (Oxidation)' HsRHUT T&TH BT SITWIT
ﬁmﬁmm(sugars)a?wjﬁ@
T T T BT SR Tffeat-ahaasies A
o 2 3] foredil, ST URHfe-shIusiTsh A T |
&l 2 T SYANT hiah @y SIaT | gTedifeh,
B HSRAT IR (sugars) I § ST g 3,
zafIu 3@ SATE W e ol Suftufa wdwm
Gife=ra 81 STt 8 | THICA-shITTsTsd A T
T e I Suikafd @ud (Consumption)
TSRHUT i 37T L STT | HIUSEH A T H
Teh sk ol AT, THfee-shIuAssn A
T | T 21 hl IR 3T PhaA TIH §
ek 2k aht IURYfd H9 (condensation)
GhHUT hT | T ol 3R AT Tshmor
G (condensation) I BRI & 1€ TN
U THICIUHEET-HIUSTEH A T § Th
I BT 3T USTTSH PhaA T § Teh 2o
ST 3T SR | T TEA-hITASIEH A T &
q A T ST | FHeh W€, AT
(Reduction) HsRAUT o ST ST TIHT H 21
o1 SUTeaf TEHTOT WshHUT T HerH T ot
Saer gfiomeesy wHifieEd-asEg A
T 3T PhaB T § Ueh-Tsh 2Iehd hl @A,
(R)-3-ETSg I ATA-HITTSEH A €I |
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ek 2Ioh T 3cUTE 3T PhaB T H Uk 2o
TG 3T TR |

A H, (R)-3 BTESEETILITA-HIUSTEH A T
3T USEH PhaC TF ¥ 2 I Uiyl
UIfTOIgSeE  (Polymerization) HsREUT T
e hfl foreeh IiomTEe® T PHA &1 @3ei9or
BT 3 T b PhaC TOH T I19H AT

ST |

fot-7 wqey 9Iveh deal % SNH PHA
HeTsliietsh W o Ut 92 Hige ol @ § |
Fifeh YR dea wggy feufqai % d&d, PHA
ST IS shedl Igh ¥ FTT 3T Tt hHITASITSH
A AW ST F FRO AL F U €, AT
T fda-AeEy A WE § @ud
(Consumption) HsFHUT deh TY® AT &
st SR =TT 1 SR Tfafea-hreasTEy A
TIH ¥ W9 (Condensation) HsHHTT & foAw
fHef3Ta =9 & T W 3TeRIEs =TT T STANT
IER IR

HTFESROT (Oxidation) HsRHUT Al sifHrehT =Tt
Tt S for qiweh deall s Y % ded SIS T
Ut ST Hied § off | 39 YR, St
(Oxidation) shHUT T BT o aTe, BHN ITE
TG-S A T H g1 e BT | 39
qME, TARA-HIUAEH A TIH H 2T
Suftufd Taiees =Ty o 31k & FHRT G
(Condensation) THHUT & & W TUT
(Consumption) HsFHUT shT T&TH T 7T | WU
(Consumption) HehHU &I BRI & e,
TfATEA-HITSTEH A T § T h T STHAT
BT SR 3T AT "hel k' § YA AT |
TfHCA-HIUSTEH A TH § Th e i
3uftufd o HROT G (Condensation) HsRHIT
A& W | 3T I "shed =k % Ue S

ISSN: 2320-7736 HAAA-T 2018




TEEHE =0T H, SfergesH (Deacetylation)
HRAU  GRR &OT NEh  IiomRaE

T TAFT | e sht Iufefa o swmor, gea
(Condensation) HshHUT 37&TH B ST 37N 39

HITISEH A T T Ueh b ST & SITWTT | YR PHA G¥ifoa Tl 81 |
UG- hIUSTEH A TIM 3T HIUSTEH A TIH
V"
Krebs Krebs
cycle cycle
subnet subnet
consumptio

deacetylation

coenzyme A

HYAIT 3TTEY & | e

TS ST ST ek GId HshHUT T Tiiereer foram Strar @
3 getereR o A8 dshor ArHT w1 gfdffed wa 2 |

for=-7 9w dca wgey feufaai o S PHA & Bersifels

AT o1 UY 92 Higd | T8f PHA T
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6. FeRe

I 7@ ¥, T Ulciersgiaareehied (PHAS)
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1 Tien fEafa o STTEm W &Y STerT- 37T Ut
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36 T O H T ST o ool WohN shl Hoheu T i IRHTIG foha €, ST 78 &9 § A *
T T TR € | T ST % ot He % hS qed O 1 ek o R @ | g
AT, el o WY T | €T AT eiet Heh ¥ S TOTHT 2t ot Sniora fopa @ | geid ue
STeTit GEi Al FETAdT H 36 HeheuHT ol STl & HHATIT T € | AT o geied HHET 8 It

T GheTUT s I3 GHTIATST hl 3N Sfira sl /|

iiﬁﬁ?‘lﬁ : gﬁﬁwﬁﬁ ANt ED U, Gferd 3T

1. TEATEAT

TG THEYIAT?! o ST T 3AaTe AT
Ui e JWET B | FE A b
forfRmedretl & &0 § ST ST @ | o Herd sh
TR TUFH o fIT g0 3ei il aueaar
Te ARG & HHS o S H ST BT | /A
st G 3T H <1 g & | 3@ G §
TG H o feigar (3fiet) ot «n] fohu e wer
U S AT G o e (i) foigart
widfsfer fofg, ster@ H # 16~ €14 8 a1 56
el ohl TG h! FHETT had @ | 57 foh 39
e H 3Ter@ H o Sidfs fefig rre= g =

T TiiTeET ST qedde Ho ol 8, ad
wm@@HﬁmGaﬁrw& | hEd ® |
T ARG % oo e HI SR FH
et foRam 2 | SH9 geiferd ohs afomsT sl gn
g i |

2. Toha fereroT

AT G = (V, E ) o foigaAl (2wl & wg=ery
1V (G) R AR (T ) % T==d =l E(G)
Y eiiar TR R | e G AR @ H +

HINShIHh UHA® 1 G o H &, n foigert w
fow g qoteTrerE =1 K, 3 g StrerE 1 P, @

HUM B A1 W o1 hl golet FHETdn?) Fed
& | TaTvTierh &9 H, B GHETAT geiel FHEdT
Wt B; o] 5ok Foriat foremsy &t = 7 | ot
G ¥ I9-3T@ H W AN h T qoeqar §
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WGﬁﬁgﬁuﬁ'{vaﬁaﬁEﬁdG (u, v)
T ST TR |

3. I 9TeaT Y UiTaTd

(i) HIRISHTH TUHGA : AT G=(V,, E,)
HR AT H = (V,, E,) o HIRTshiHF MG
AT G o H = (V, E) # fofgail 1 wg=ey v
NV, 3RV, F HA T & &9 H o= 2 |
W%%@u=(ulﬁu2)3ﬁ'(%i§v=(vhv2)?mﬁ
ImE=ar e & g gt Wi 't (30
W@@GﬁuIZVIZ‘}ﬁT?:ﬂﬁ@Hﬁu2~v2_§€IT
T (1) STt G H oy~ v, B |

(i) T@TRATAG L(G) : A& G = (V, E,) T
W@ L (G) = (V, E) | feigat (3ff) =
TIF A G i BRI (@) ol Feiq
V(L(G)) = E (G) | 51 foh feigat i sArer=ar
ARG G & TId H W T enft | Fufa
L(G) # &1 fig aeft 31re= € w7 @1mei@ G o
T ShiL Teh G o6 STTE B |

(iif) TR ; TR G o 3T ARG H ol SThT
TS hed §, ST UET AT T9&9dT 12 V (G)
— V(H) &1 1f&aca 21 fSa0 311 H T 18
fofg x o fTg £ (x) = x &1

T& FeW f Wged wfafeer @, stefq U
AR qaeadr et forem deper gffemor ster
qcHHe HeT ST & 39 3T H, 3iE G
T HehY HEaTdT ¢ |

(iv) goieT THEAT : % 12 V (G) —> V(H)
AT ft AT G Hx ~ y BT A G H W f
(X)~f () BATTR £ (x) = £ () B, A B f
% G G ¥ 3G H?ﬁgcfm FHEIAT hed
2l

(v) HeId g : 3@ G = (V, E) | feig v
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U IWeh S {6igaal o T==r ol feig v 1
Hga AT N[v] Fel ST ¢ |

(vi) Tl Ju-STei@ ;@ G h 39
AerE H 7 ig a1 foigadt i gff, et G §
foigat =t Seft g0 o s =1t 356 Su-eTTeiE
H 1 SATei@ G 1 TG IU-SATeid HeT STl
gl

(vii) SARE Iu-A@l’! ; AT G F 3I-
HATIG H H s a1 feigedl sl STe=ie1 AT G
T feigatt ot 3Et SATETAT T T Bl & A 3
3U-3ATHG H 1 3TTeE G T SR I9-ATeTE
FETACTE |

Tt

el EohY : HATAd G o IU-SATHE H T ST
geict HehN FeEd &, ST UH geiet STei FHETl
£:V (G) > V(H) F fdea &1 fsd i@
H % &1 g x % fIe f (v) = x &1 1 s |
FHETAT H %l £ 1V (H) — V(H) *1 3ot
Hepre ATAf==10T Ed & S dedHeh %o 2 |

TOTT: AT gueddt | iefslsr feigafl st
SATHTAT 2hl ST gL HTT |

3IqTEUT

1. 3fecelta 3TTerE i g off X (@) 36
goiet WY € | qUisTTerd o fore oft are ferer el
T

2. ARG =5k T 95 8 TSI 13 ¥l I (@) 39
1 golet E 2 |

HUETAT SN sicT FHETAT oh qoTcaeh STAE
U T T FY U FE Wehd © (o Wcdsh Hohy
geieT W &; Tohg 5 forermy ot ot et et
2| 9e e Ffafad qeid S R TRd B |
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rTioeh &9 € QU1 ATeRd K, | 99 HATE P,
T IS THEYAT & & "ehdl | $HT TE B
£V (K,— e) = V(P,) «ft TTeig auEydr T
2 3R V-3 P, ARG K, — e T Thy el
2| = & 8 eafa et £t e 3w
TERE—f(1)=f(3)=a,f(2)=b,f(4) =c
T 9 8 G f 3T shi geied FHETdr
& S IU-ATHG P, 3T K, — e T 3o Hohl
TR EFY T 2 |
(iv)@m@Kn%ﬁéﬁguwgéﬁ
Ty § I Hepy T R |

4. gteory

THT [ : @ G % YIH €qd 9 |
SN 39-3TeIE IWeh Goied HFY 2 |

THTOT : W AT foh et G o 8 feig u
T I A N1 ¥ AN 3U-3T01G H 2,

I HA £V (G) > V (H) H 30 &
ST id & —

(1) flv)=vifv~u

(2)Fflx)=uif x € N[u]

(3)f(u)=u
HIAT H BH 3H ol ohl geiel Feerd Sfdrereror
THITUTG L ok &, 11 40 & T8 3TTeRfd & o
TR ¥ | 30 A& I8 IU-ATG H 3G G H
o EF fagg BT e |
0T 2 : e £V (G) —> V(H) 3o it
eIl GHETT § e IR Hae AlS A G

ah1g feigel u 3 v % fT d,, (), fv) < d,
(u, v)_‘c‘ﬁl

THTOT : STIZIh HIT Geiel HHEUT shi STl
U & ST 8 | gFieq w9 % fow we o
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W@'@Gﬁiﬁgﬁxﬁy%%@xmyl
W%@ﬁxﬁyﬁﬂﬁ@%lﬁ%ﬁm
T B e Tohd & a1 d,, (F (x) £ () = 1 AT T
d,, (fx), £ (»)) = 0 | ST & AT ¥ 3o HH
S ~fly) IR 1 (x) = f(v) | 30 & & f
oI AT T ey AT € |
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Antibody Development
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T o T (Loop) 31 Weg § &H SHTHIT L
g

dt. Tk WEET A0 IHgd qEe T

foparm St fop oo o foquid =l oo 2 | 39
ST HIHTT HTNT o Fegeia qamT e 7o
SATATEAT bt TS A & | ST F “HIge”
T YT oG forgeRt Wae 3 39 o189 | 9T
Tt | sire & e & fo gt g mreersm,
ufeefaee (Eafrmest) onfe fommd &
SR "I AT § | @IS s S8 -
AR’ 7 89 3177 98d i Gl

SUSISHRM ¢ AlfSh ANy H gHhl ST

d 8 | T hed & T

o e ¥ fogyid % FER P — Q” 7
qr <P BTN Q & BT WY e wttorsh J
‘P—Q RAEAUCME fh
P 318 B 9T off feshd T g1 ST 2 |

o TN Ffdeel S foF Fetawe (),
ACEIE (V), FEREA (D), 3feraid
(%) SR &9 HIH |7 o 37 shl €90
Y Y ST el L TR |

e

RINEEGES

3. freed

i SifSiR % fagami i 37 |t w6
I AT BT | gt ST o foreosii st oft
YT 9T T foRedr S TS &
TAT i ST TOTY ST o AT ST ot
TAAHT BT | 39 TR, g bl Tfd i wmer
I ifd o grer qehee off It Tfa & @y
AT ST W |

[1] George, B., (1847) The Mathematical analysis of logic, Cambridge, Barclay & Macmillan.
[2] Strawson, P.F., (1952) Introduction to logical theory, Routledge Taylor & Francis Group.
[3] Irving, M., Cohen, C.C., (1990) Introduction to logicac ( 8" edition), Macmillan Publishing Company,

New York.
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AT SN T TaT Had o Groeehivl ¥ k, ¢-Fehed o ST o fofg wmfia @ | §ohia 0, (9,4)

IR 0(p,4) G T I TN GfeTehe I Holeh T SUANT ik gy foham mm & | Ifa

TR FI 3Tk HefeT T TTUTEH N fohaT STTAT © | §Heh ST, SHIT IREehITT halel HehIeh o Toh

T TR0 ST ST hTdT & ST shelel ULt EivTeheT Shl U SHLdT & |

SheAt IT6q : ATl €T, et Hehreh, Helleh, ®el e=e]

1. TEATIAT

1982 H YT + T qeddl Heftl o HTEIR T
T Tor wfdfisa wer == fgeid sedred
foram |81 w1 T==g fquid Uk wifeITedt
TTTOTCTEr SUERLT & ST SFETeeel & e o fag
g | T B H, T qed Hl T O
foguial S@ o sfiemTiom R wifeufaht &
|1y Sirg foar w8 | SdHe e H ko
TeheaT ol SR, F&T G o HEAH 9
et ATt 2 | eRew gufteat & fagaia w
ST ST TgHdee! ST o) o fora
T A7 | e fehedT R T % AN o
AfF THHRT 3k Hai'234 § 3 et
ferufafBd staamen # ST SEuwen o
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=19k {3 TR ® | &0 J Ideal I 3T A
TR o fHehedT 6 T ATNG fHehedT & TR
T T T |

2. TR

39 TS H, T ¥ T, [Hehedr autedt
AR o= Hifrs sEgmonsdl A i
ICATSTE Tet ST & ST O 0§ STrf & |
TfRATET 2.1, "ot A ST X T SRe
= 8 3 X W R T oadr g9 8 | TR
S (X, R) ol Ueh Wietehed Gufte shel ST
2l

gfearar 2.2, geditl o Sfifse (v, R) T
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f-eheT T A 3 [x], RF d8d x &
qeadr ot &1 | fR A4 € x &1 fam |feee

HR TR |i~ToheT A oo & & H
g ® —

A={xeXlx]lgnA :Eﬁ],iiﬁt
A=1{x € Xi[x]g © 4]

U Uf~Tehe THME (X, B) T, A c x 1
Teh IRCATING SH=ad e STl &, 3R I8 R
% qEq eIl I U HY Far ¢ | A
LS 3R AR x F JEA 1 TE TR
e {x} @ W fF{x}e U & @ ©F SIS
(LU) % & 9= (X,R) H wReiva
T e ST 8, ST {x} € LTS |

RTET 2.3 Feslis 7 o foh @) e w=are
g A Ac, A %1 T € STeT A, X H 3fdfee
(ifea) 2, diermeh o & w=ad o et
0T §H T L TR © |

i) ACACA

) X=X=X

(i) @=@=0

vy fAC BaafiRA CB3fitd C
B?I

(v) A=BIR I Faaale A=BaA
=BRI

~vi) (A N B) = (A) N B) 3w
(AU B)=AU(B)

i) (A N B)S (A) N (B) s
UB)2(A) U (B)

3. T AT W AW ey

IE EE qoIdl HeY g Hiid w&1 e
T A HefY T ST L o (7T HHfdd
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2 | 7 ST X T aeea B SRR, X W
qoTaT Geig ® | HW eftwe U afere
Hufte i FEAT 2 |

uftamer 3.1 URw forelt 7 Beeft-firer G o
TF TR § S UE,@W: PEG; W

fm Be G AUB EG = A€
TBE GI

TR 3.2 W AT U 0 wfeere gmfe
2 1A (A, A) 3 &0 w4 ageea E |
U% % wrr avft wwfia deier @ o1 afEm : @
(A)={BecU; -:(ABecgpAzo)}

e T(UR), R <o forefid 2 | woft v
firet % ufar 1 [(UR) gam fogfa e
TR

ot : @it € UR, X w we farear 2 afk
ANB+ @waizf® A € @(B)I

IETEIT : TIUT o TH=aT T AN FLd BT
At X = {x,, x5, x5, x,, X5, X4, X, }
a1 | Tl it wdtendr st Amae & fore (Tfora,
s, f&&, wid ot e M = (@, s,
A 3T=1) U1 T Tid P= (W, 3111} 3R
TOT T 9id H = {TWe, 3T=sT, gd 3731} R
= {(v1,11), (V2,13), (V3, V3), (Va, Va),
(vs, vs5), (Vg, V6)(Va, Vo). (Vg, Va)}
X W T qoadl €eiY 8, S|t [vy ]={ V),
[V2]={ va}, [V3] = { V3}, [4] = [ Vgl
={ Vs, Vg},[Vs]={ Vs} TAMH &I
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ACX 1 J00 GfTehe 2 |

A ={x eXlx]pn A=+ 0}

HI4 Fﬁ-ﬁ;‘—q A:{Fli v.:l.}, BZ{FE, FE}7 ﬁB{

A={[vy], [v4]} @ B={[vy], [Vs]}.
IMA,BE g ANB = ¢, i
P X W Frepear |
o GO % BT T ATFAT T AR
RO & -

Trfore e | ot
vy | FeB | T/ &
v, | @& =T =BT T
vy | TR | =T | =T &
v, | T fCRc =T T
Vg | ¥ s | Sgd st | &
Vg | S T =31 EEl
TUTIeRT 3.4
() e @ € UR % fo ot A € US

~

clpA=AU{x €X :([x]gA) Ep}, XX
T (&) o G 2 |

(i) T&F 4, 4, EUR, clp(X-(4,U4,)) =
X - (4,U4,) 3R clp (X-4) = X -
AFRclp(X—4)=X—4,]

IeTST 3.5

o ofife A, E,F € UR @ik 0 € UR
1 0o(9,4), Op(p,4), 0(p,4)

st 0o, A) Freafefan % & & whoarfi
2

0u(0,4) ={E 1 E 2 Asiwclp(X -
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E)=X-F}

AL N e o= s 1 ™\

Ugl@,A) = \L:E 2 AFRCip\A — L)

= P i

0(p,4) = {F:F € Oy, 4) 5 (4,X — cIp(F)) € ¢}
. ; s .

Nism M=IE-Fec N (m m +M Y —cl(F) '.a:mL

MW I+ = Vo AL ML tRA J"—‘}‘"I

0o(p,A) < 0,(¢, B)
0ol@,A) € Oy(¢,B)
0(p,4) € 0(e,B)
0(p,4) € 0(¢,B)
(i) TR w1 e () § A € UR
Fafae 2 |
(iii) A= @ o, Iqa fevquft & uftafya
AT R 2, FTTh 360 o T=aa 2 |
Slﬁﬁﬁl'?l':z’ll,flz = EEE Hqgcaa%ﬁ»rr{

0o (@ A1UA2) = 00(@ A1) N 0o (@ A2) |
Oo(@A1UA2)=00(@ A1) N 0o (@ A2) |
O(@AIUA)=0(@ A)NO(@ A2
0(@A1UA2)=0(@ A1) NO(@pA2)I

00(@, A, UA,) G # stafde & e
3t et avft Og (@, Ay) G & siafde &
T 0, (¢, 4,) G it safie 2
0,(0, 4, UA,) G 7 siafie & 3ae
St 7t O, (0, A,) G 7 siafie 2
M 0,(g, 4,) G # vz 2y

0(p,A; U Ay) G siafde  Fae s
e @it 0(@,Ay) G & sifde &
0(p,A,) G#siafies

O0(p,A; U A,) G ¥ siafds 2 Faet it
Waﬁﬁg((p,ﬂl) G ¥ Jafew g &
0(p,A,) G siafde |
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gRaTeT 3.4

(i) Tft e BT HH v ﬁ% <C(US)
— PUR). w1, G) € Ug, D) zam
fogfa 2, et G iR [1 X = w1 i oiR
wef fehear & |

() & € F(_,v) T @ E{?f- & forw
freferfaa denmens gftsfya &
t,(9,6) = {A € Uf:0,(p,4) € G}
t2(0,G6) = {A € UR:0,(p,4)

Fo R Y

ki(9,6) = {A € U§:0(p,4) < G}
ko(9.G) = {A € U§:0(p,4) € G}
T 3.1

wH by, ts, Ky, ks € PX).

qRYTET 3.5

T e Feear [1 @ Uy a1 A Rereat on
U =z St & Sharet ot et avft s |
A EUR % fou, wh v 1 € D(x) Hiv
gsrEqe wars A (M,MA)) S MNA)
gt A— et on Uﬁﬁg’ﬁmaﬁby R;.
% & i dEns wEr A, ¥ B SR
N, G1) S Mg, G2) i G1 3K G2
g g & @ GI S G2; o o
€(UD) ;% fore; A % Al & & o
AN, G1 U G2) € AN, G1) U AN,
G2), e G1 e Gowa AR

T8 3.2
% by, to, Ky, ks €4, 4,1
T S [ ek et Ferear Uy WR:
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R REECRI

G g nrrﬂH:u:

) L)

0(I1,G)(H € 0(11,6))
dF & [ (H).

(i) HERt(R)aﬁaﬁtWaﬁ

_f_"\
]

(i) I'IEm

a3 TITETF
— 7 —

E:"'El

¢ [I\F) < g ©
0, (11, F)(Hz € 0, (1, F))
3ﬁT

w79 et [1 € R, R
G & II(F) =z s szt = 3H, €
o(11,6)
HRF & I1(H,) stid

7 sk Faer arz s 11, € 0(11,G)
sw  H,e OUILF) == #
H, ¢ II(H,). 5= [TE R, |
U 3.4 &8 closure TS (Uﬁ, CER) CSIey
AR 0, (cly, F) ¥R 0, (clg, F), FT:
we aq=ad H, 31 H, %7 Sar & | gorespa
clp FEET T =i =i e At

3G, € 0,(clp,Hy),i = 1,23 ...
T G, 3 G, IR € G 2 |
TR 3.5 F&F e gHfee o ] (UE, clp)
HE}R = {(F, G): F #itt G yzaza el 3
clp a7} U & Feear 2|

TuToT — 7 e (F,G) & HE-}P | foRt
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sei e @ H, € 0,(cly, F) st H, €

U_ﬂ(fgp,{r) Sar T H]HHE = Q.
D FsrH, 2G84 & Fa0

FNG=0.0€

0,(cly, @),z FFam @ sic F

a9 F fq guspd & 1| e

0 ¢ l5 (F)

s i G € 1T, (F) sic H 2

G.oxfrwa H, € O,(clg, F)¥ fog

gwga l, €0,(cly, 6)FfwH nH, 0
H

€ 114, (F) & % @ O, (clg, F)
0,(clp, G) |

Tm e F,G € 15, (H).fr 3

Sl EOG(CIR,F) #h Hl EOO( lRil ) H) & @rer &
S NH =@.5, €

0,(clg, G) igsic Hy, € 0,(clg, H)
Ed T ¥ S, NH, = W.

O,(clg, FUG) smx=morH; N H, €

O, (clg, H)

et

s FU G € 17, (H) 21

4. Freny

Ig U Gli-fored TRIE & AUR W &

T k, t-frerean it st e @ | faf, g
T T e S AR SR
q Hefd 8 | 3fqes rd-feredr sfvwehler
mftherer & I Y ST et fefsest sfr %
I TR H € | §6 STTRITEHROT shl Hearqu! ot
7  for g Tery & It Tk wHTaT Heiy 31
Hefd SR Hohreh o oY H & fHehedl
G e st o fore 38 fafer dar e wehd € |
JAAE  HH e a3
AR & q=a fageia W fehedr
STERUM AT STi= AT R H | 7eq
4T |

[1] Khare, M., Singh, R., (2007) Complete &-Grills and (L, n)-Merotopies, Fuzzy Set and Systems, Vol.

158, pp. 399-408.

[2] Khare, M., Singh, R., (2007) L-Contiguities and their order structure, Fuzzy Sets Systems, Vol. 158, pp.

399-408.

[3] Khare, M., Singh, R., (2006) L-guild, Binary L-Merotopies, Novi. Sad. J. Maths, Vol. 36, pp. 57-64.
[4] Singh, R., (2017) On symmetric relation on IX, AIP Conference Proceeding 1897, 020038.
[5] Choquet, G., (1947) Sur Les Notions De Filter at De Grille, Compt. Rendues Acad., Sci.Paris, Vol. 224,

pp-171-173.

[6] Hosny, R.A., (2012) Relations and Applications on Proximity Structures, Gen. Math. Notes, Vol. 11,

No. 1, pp. 24-40.

[7] Naimpally, S.A., Warrack, B.D., (1970) Proximity spaces, Cambridge Univ. Press, New York.
[8] Pawlak, Z., (1982) Rough sets, Int. J. Inform. Comput. Sci., Vol.11, pp. 341-356.
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BT o a1 H THI= R SU-a=ad feguid # fehedr e ST Sl fower w1 8 | 36 oo |

71e e T 2 6 1% ot 5% wmfta weter 795§ W U o (Cech) o 1 AN AT 2 | 39

0§ EH g qY=ed H, K, t el shi €I T ST shisd 4l | 379 Ehiteh Py(,D) 3TN P(,D),
S(X.E) W qg = (Cech) Herteh =T ST ek TRHTING {oh3T TRIT © | &5 SATareareh 3T g

ROTT e TR o |y ST g S Sy © S, F
At IT6q : HITE! T, HIHA e, IS AT (Holeh Hehieh), et dehieh

1. SRS
@Mﬁwaﬁ(éech)%wgﬁﬁ
& I TUreT 3t Tk o ST BIdT & 1112 Fefieard]
T o foeuid T AU TR ATt R
) o AT fohell T & | it B89 SR
ug AR § FeHiged] T shi AU
wrmﬂwﬁmw% | BSOS J 4
@ﬁﬂﬁﬁmaﬁwﬁwﬁwﬁ?rmqa
= o fepedn fquid st reetTd i |

Hiedig@E 3 4g @q=ad feeid % Tk T
gfRehIvT T AT 1990 § T@T, ST T JTeed oh
= o WY T 9=ad &l siren & | fafie=
JAEMI2313 T 3ee & fofe Aot emar &
FHRT TS &5 | 1 S I s oEehl o
fuae s w foma ? |

76

ahigel AT 7 g ATS-Mepedn fed T st
SRS I, STl TS (1) U STEfeadt € | 8
FM fHeredl fad Tom ® wfiey dfom &
AT € | 56 T H g 7g T W
qufid dsUl 1 ST FJ JY ke &
e TR 8 | 9i1s) 3 Fehea @il o T o
AT gfeeenivT UST foRdT | 35 e deRieR ol
STter 3t 37wt fehedret it == o |

30 T H g9 S I o€ firet ot Syeramon
zEaaTe TR B | fiew 1 st fafie
"Wl # foRaT T 8 | Py(, D) R P(¢,D) Fl
IS i ||, STSTEIRT £, ¢-fHehear § ST
1 St & 3 e S At TR
arferd Bid @ | I8 fewmn wan @ o &, fepear
A, 3T A, T3t & tata o) 7 | Forwfafya
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T (Classical QM) #, 4, R A, 0 7
foam mam R e stem o oft 7% U qerTesh
i e T & foh avft & orfiuadt Tom
1 qoe | ¢~ THiTE! T % qead H
ffa g

2. iR

3 ©s H, ' ug ==Y, g ued),
grfiuerdi TR, 7g wHiged TS
JFRITET afeATTd T T § | 39 W %
3R X T "It 9= 7, P(X) 3R E
1 BT e X T e S © |

2.1 URATET Eeuitl A g X o aife
Fufte @ 3R P(X), X % 10 =99 8 | E
ST e B | T St (F, E) S X W
g A= el ST €, 37T,

F = {(e,F(e)): e € E,F(e) €

P(X)},
s& F gEm fem mr wfdfeso
F: E — P(X) %1380 H, X W g avft
9 qy==d 1 qiar S(X, E) o e e
|
2.2 GR¥TET
> g T==R F I null 93 == el
STt ©, S @) gam fegfa feram st
2 AR Fe)=Qafie EE FTWR|
» e Fle)=Xa¥t e E EF TR diam
F 90t 93 ToerT el ST €, X o
farfa g
> F &1 G %1 93 G99 el ST 8 Al
TF F(e) € G(e) I3 ¢ € E o T,
FC G HEua? |
PFARGEAMEARFC GIARG
F,F=G3@amufgfas)
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» F a1 e F© qam feiua feam Sar
3, W= FC(e) = X — F(e),
& gidfm F E — P(X) R
gfenfya ® |

» F 3R G & 99 H(e) = F(e)UG(e)
T, @t e € E o fore afefi foma

TR | g @Yed H, F LG g
ffde g1

» F 3R G 1 aftqe 1 H(e) = F(e) N
G(e) 3, Tl ¢ € E o forg ufewfe

fRn s e | g @g==a H, F [1 G
W Ffde |

2.3 uftareT gesdi) (i) Y 0 4g @ i 0
%gww%aﬁe € Eﬁﬂg%ﬁ@x €
X AR Pe')=Q & fauedt e’ € E\e & o
P(e) = {x} |ﬂg%§ﬁxea§m%§ﬁﬂ§w
X T wft 45 w==T 1 IRER SP(X) AT
Frefrad

() U gg foig x* 1 4g G F el STl

2, 38 x € Fle), x° € F g fugfa
forar s |
(ii) 19T fofg <o T SIS T STl & Al

X, = Xy 3R g = e,, I8 JEH
%%ler,txz?:ﬁ'(elf,tezl

2.4 ufewrar el SR G € & S @
S(X.E) % 39-6T8 G %1 73 firet et St 2: 0
G, AEGIRACBABEG;ALIB
EGHASETFAEGIATB EG|TIFR
avit g firet o i st [(S |, X) gam ferefia
fora ST |
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2.5 afewra Fet fs from dqe S dt X &

oA q=ad T U gforer defer O i X W A
fehedT el ST e |

@ 6A; 3R A N B =0, T A O B; 37 A
OB, @B O A; AO (B U C) Al 3R Faa
afc AQ B A A O C. U ot Hehear wmfe
(X, ) FI = |

2.6 TRATST TS §(X,E) W Uk Taer 1, X
TR g Tehedl & TR I€ € & a1 e: A €
NsER AL RFIAI=2; A = 0FT SR
fF A €EM; N(H) = {g € S(X.E) : (f,g) € M}
U feredr T s B (X,N,E) & e
A== X, Ir=el E 1 @==d 3R S(X,E) W
U fehear @ey ® | 9 (f,g) € (S.E), M-
Teiferg € a1 79 (fg) € MM, 1= (f,g) & MM
foreT |
2.7 W gg Fepedt w0 (X, [1, E) % o,
cri(B) =
U{xe X" : (xe,B) € II},B € S(X,E).
®AH c1: S E) — S(X,E) HI T 8

(i) B € cn(B)

(i) cn(B U A)=cn(B) U cri(A)

(iv) (iii) cr(P) = @
g e SXE) — S(X,E) SWad It bl
HdSE AT 8 Al /7 (soft) Cech T X |
1. ¢, TR HATICTA HehTleh (ATIEY)

3.1 URWTST HeWl4l S(X E) W GHHAT Hee ¢
% 9NER, 31: (D) = {C € S(X,E) : (D,C) €

0.0 # ¢} € [ S(X) gom foefra
IERIRIDIES
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3.2. fewquft 5o ¢ € S(X), X W TH 13

e e D1 C = g w2 F D

€ @01

3.3 wmm () @ft ¢ € S(X) s D €

SKE) & T, €, (D) = Ly, : {x,D} € @},

TR (HATIT), X T (soft) Cech T ¢ |

(i) @t D,, D, € S(X.E) % TG, C;p (X~

(D,LiDy)) = Xx~(D,LiD,)), W C,
(X-D,)) =X~ D, AR Cp(X — D) = X —
D, |

3.4 gftart d@edlii2 = & fF D € S(XE)

3 @ € S(X) | ufenfa Py(@,D) and

P(,D) FeTER R

P(@.D)={D,: D, A D IR Cy(X - D)) =

X-D,}

P(@.D) = {D,: D, € O,(@,D) 3R (D, X -

Co(D)) & @}

3.5. fewutt. (i) ¢ I D& o Py, €) ©

Py(@, D); P(@, C) & P(@, D) |

X, € P,(p,D), 8 D € S(X.E) |

T& @Teft 9= D o o, 341 PO(¢p,D) 3R

P(¢p,D) 3 g==a & S@1 ¢ € PO(¢,D)

and (9.X) € @ |

3.6 T, D, D, € S(X,E) % foTu,
M P(¢. b, U D) = P(pD) N
Py(9.D,) |
@) P, D, L D)), G ¥ wmifed 2 Fad
3 et Tt Py(@,D,), G T FHTfRd B
I P(@,D,), GHEATRA R |
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ai) P(¢, D, U D) = PwD) N
P(Q,D,) |

@) P(¢, D, LI D,), G & wmifea & Faw
3R Faw vt P(@,D,), G T TAIfET B

I P(Q,D,), G A AR = |

T\ToT : (i) WA T Py(¢e,D, LI D)) = {1 :
D/LUID,EYand CpX-Y)=X-7Y},
TH AW R P(@ ,D, LI D)= {Y: D, CY
D, C VIR Cy(X—Y) =X~ Y}, 56
A & Py(@,D, LI D,) %1 & Iuaq== 3
PO(@,D1) N PO(¢,D2) | TATaR fewauft [3.5]
FIFRE |
(v) ¥ ST Py(¢,D,) € G, T fewoft
[3.5] % @ P(e.D, U D) S
G | 58 fawfa 7 &fiNT P(@,D,) &
G ¥R P(pD,) TG T H €
Py((.D,) HR H, € P,((p,D,) 3R H, H,
¢ G, T [3.3] T SUANT ek &9 UT
w2 H, L H, € P(p.D, Ll D, =g
H, || H,¢& G.38@e P(@,D, LI D) €
G
fewutt (3.5) =1 ST e, (@D, Ll D,)
C P(@.D,) N P(p.D,) | 38 fauda, o=
&ifse ¢, P(@,D,) N P(p,D,) TR | (i) &
@, C € P(p.D, LI D)), Fif® X -
Cp(C)) T g Ui 8 3 (D1,X — C4,(C)) &
@, D2X — Cu(C) & @ ¥8 <aT & b

P(¢,D1) N P(¢,D2), P(¢,D1 L] D2) F1TH
ST © |
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W) TF  WiNT P(e.D) L G IR
P(@.D,) & G, q 98l HiSE T dcdl C,
€ P(¢,D,) IR C, € P(¢,D,) 3R
C,.C.E Glammade s c Ll &
G3RC Ll C EP(pD, LDy ==
g ST D, Ll D, € (X~ Cy(C, LI
C)), R I g R D, € (X -
Ceu(C, U C)) AT D, € (X — Cy(C,
LI ¢y | e x-c,C L ) =
(X—Co(CHITT(X-C4(C2)) € (D),
R (DI,X-Cp(Cl) €Eg@ T
e 2, ESINIY
(D1 U D2,X-Cu(C1 LC2) & @1
T fuquft [3.5] F THR R |

3.7 TS Hewll (i) |t we T e u
S(X) x ['(s.x) — PSX.E)), ul.G) €
[(8,x) Ox) gam ferefa &, st G =i [
X T g firet i og e 2 |

win®eds G € M(s.x) 3t @ € S(X) %
%QWWW%
(9,G) = {D € S(XE) : P(.D) C G}
K¢,G)= {D € S(XX.E) : P(¢.D) S G}.

38T % k,t € ¢(X) |

3.9 aftwmeT. X o S s [ 9g feredr, X &
IR TH A-Fehear weardt ¢ Afg oK haa afg
oft D € S(X,E) & fott wa werd A € P(x)
g5t (M,1(D)) S M(x) # Eqe Fare |
53, X wasft \-fsheer % weeea i el
Fare | A € D(X) % forw aen ot @ €5
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& fore, A € A0 T 3R SFaa afs N(¢,G1)
C N.,G2) &t G1 3R G2, G1 S G2 &
wy g e & | et @ € S A € Alafe 3R
shad Afe A(@,G1) U A(9,G2) € N@,G1)
U N(@.G2), 8T G1 3t G2 7g irewr € |
310w k,t €4, 4,1

3.11: |req qW Ao [ X 1 wh gg fshear
g 1T,

() 1€ Sy afe s saat afe ¢ ¢ M)
dqead & IHE PO RD ¢
[lH)

i) [1 € S, afe sk Faat afe ¢ & (D)
g ardl & 3 H, € P([1D) 3R H,
eprlloywmefw . ¢ [H,) |

3.12.999. 5, C 5, |

T\TOT : A ofife [T € Sy @ [3.11]
ST & ok, D, & [1(D,) afs 3R Faat afs H
€ pI.p) s D, & M) F=T #@Ng 2 |
a1 [3.11] D, & [(H) afe 3k *aa afe ¢
€ pIN.p,) 3 H ¢ () == 9 g &,
gt D, & [(D,) afs i Faet afc 1 €
p(.D)) ¥R ¢ € Pl D,) ==t 9 =@
Helcymeafazfr 1€ S, |

3.13. RS g Cech Haeh HHMNE (X,0) %

foTq, A1 EshTeeh Py(c,D1) , 75 TH== H1 3R
H2 o1 ¢ o H&eT | T § gl Sal g Iie 3R

Fad AT Ci € PO(c,Hi), i = 1,2, I& HINE &
IFa:Cl[]c2=¢ |

3.14. @rex 7 Cech Gtk &fte (X.c) %
fe, MNe+ = {(D,C) : D3R C, cH Fa=H o

80

qoreRd T 8} X o fore g Fepedn @ |

HToT : 4 ST (D,C) € [MNe+. 5 3 Hi
€ P,(c,D) @ H2 € PO(c,C) ¥ foh H1[TH2
= ¢b. IRWT 34§, H1 I DA H2 3 C
= D [IC = . HifR h € PO(c, ), P
3R D @+t D % foIT e €, 39hd, ¢ &
[Me+(D) | w1 foF € € [Me+(D) 3T HAC,
ar @ft H1 € PO(c,D) 3R H2 € R, (c,C),
HI[MH2 = ¢ | Hife aft H € [le+(D),
PO(c,H) € P0(c,C) | o =fifsie D & faw, ¢
¢ [Me+(H), a8 S, € PO(c,D) 3R H, €
PO(c,C) STateR S1 [ H1 = (p 3ufeerd giT | S2
€ P0(c,C) 3T H2 € PO(c,H) Stk S2 []
H2 = ¢ +ff Iufeya @ +itk S1 Ll s2 €
PO(c,D || ©), H1 [ H2 € PO(c,H) 3R (S1
LIs2) [l (11 [ H2)=(S1 | I(H1 || H2)
LI (s2 1 (H1 [1H2)) = ¢, TR 9 (D,C)
7 Me+(H) |

3. feny

firet sht ST 1 ST Hd Y I8 T 45
qufte T k, t-ehedT o forai W Sed T &
| 5 fereaTe sht weed e & fof & Jealeh 9 Cech
Herteh § ¢ Hg b o T e T dehd
& | I gite TR e TTfthar § T bt
M areft ¥ BfT F non-trivial (A=)
fYy- gefivedt T % ®9 § 3@ ST bt @
S8 Ieeht I TR0 GamT < 1T Hehell 2 |
TN AT & ToF Teqa st ferean fad
T T 3T o AT hl FGTET & oh (7T TeT
T Heg T |
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TR JUTTeAT o forg dreged e sk Teere
SATTRE G THTUTTRTOT T
fore Fom iR erewe T AR
T3 et STt 7 feeeft 73 et

vinod.iitkgp 1 3@gmail.com mahmed@gmi.ac.in adeshbhucker@gmail.com

R

FEATSAT o G TR % [TT FET SHTOTSROT GUaTT 1 U Heedqul 31T © | T8 SATETa |t
STege ST STHTUTRTOT SIETehTet ol STU=ITIEh YUETT Wed T ohl STTaedshal Bid! &, Si foh Terere
Tierhie o o STeid eyl @ | I8 M Telerd! Jiasr § 3 Jaearel & fog T S8
UEE ST HTTET AU 3T SEdTe AT & | 3k ST gH TIerehiet o Gealr forersur
=1 =1 3 ST I FRIIAT @ foh ST Seieniet 9t 9 & 7o TREd ek SHTUMHT 1 §xel hidl §
TS & STt GRierd &9 | SHeRT TN 9 e © |

Tl 911 : A1 oI5 @i, Te= HATETNG foreelfireeH, grierd SmTofterior I gee

1. TEATIAT

UEA TG dEacdd THTUeR Sereniel
T g R TRAT T @ (0368 I 2009 H A
HIT =T o e 5k Tgerad W AT
TS ST o folq Ueh yg=e S
LR SRATHT YA SISiehict &gl foharm € | I8
SIetehTet STefded 1 oish I e SATeTid o
STOTTeAY, ST 3 U ST START AT & | =S 3T
o AT T % el H a1 G aNl S1id
FRIT SR & gt b1 575k € | 37 g
Qi g h T ITH Th e

82

forefra apie smraTfid sTOfieReor AT SR
T | T AERT H ST SO o foTT IE
ErehTe e & | 2012 H s 371fe o fomm
foh = amife =1 e guida T R o aE
STheTe UTHaE & Wi gaeeie & o sud
ST Al i T FERAT ¥ FIRGT T
BHAT fohaT ST Weh 8 | I HE! qedshicid &
Sfer off Hogm=iiar 2 | i R AL 7 g=e
AT THIUA TiEiehicl 1 g foam it fom
I TellHe o IR o "red ¥ g foeeor
drefaed o @ W gfee I ST
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TTEAT &, ST I ol HFRLI AT deeed [
3 feig O & T A AT A © | e
T fof 3o Tieihiet H o TR gran 3y 2 |
firent) 3nfe | FAreE FfeT & g FEa-sh
T ST SFHTIShLOT Gl SReTierd fohaT |
2017 ¥, FAR 31fe 7 FARS FHHT o forg
TH-TFA  TEeH-SATIMNT T THTOfRToT
SIZTehicT 3T Teh feraror Seqd forarm |

39 O | g R yurelt o for deged ™ ash
GG ST &R THOMHT AISHT ol
TS e § | 3 TS H, &1 e Uoh g
T TG A & 3 Teh & hl it T
Fd 2 | I o feferfad s A ferar man ® -
2. fWeh IS, 3, WAl FISHT, 4. FE
forgetwor, 5. fosah |

2. TTUTH T TRESeRdTd

2.1 UZAT ATATRA T[E-e1E TUITet
(Identity based cryptography system)

UEAH HTEMNG Teeied Juell sl SHTeron
THIT AT 1984 H WIESTHeh il JHIOT i
 THRYT, HeATo AR W@ g FH
faq wefaq #t 7 off | wEEw smufa
TeOE WU SRl o STGfdTE e
forgHT T SRIT Ll @ | 3aTeeoT o fore, Sritera
1 HefSt(-oh il o &9 H, Frgfeseh HeE, 3-
A T, FI ST hT Hsiferd st Fsft ereem
forgareitar SferehTt gy SrterdT sht EraisTi=eh
FSft % IR W IO BT & | T
foveerfa Wik sigfodta @ ST weed
ST TGeRa JTTef T e 8 | 39 fsft
Fft I (PKG) 8T STl @ | diehsit & o
T T YOSt AT it M 8§ I kst
SreiverT i st it ot e A 2 |
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22 dHgcta Wh WU T gedf

(Background of elliptic curve group)

v =x"+ax+h p Gt
AT IR O J@ i & F, ot uh
drefacdfa o E frania | swia, b € Fy,
ﬁ?%ﬂ:g-!—z?hzmod.{}#ﬂﬁ?pa@f
ST TEATC R |

7 . T
apd —— e D v B

mod

0

w9 H qieaTiya fopa e g, st O foig
AT o Tofg % ®7 H SO0 S@r 2 S G A
TEa dcdl o &9 H H FAT 8 | §8 G T
THTR UM R g o T @ S TR
kP=P+P+P ... +P(km)
R delgeda ook & w9 o foig e Ffe
P = (x1,y1]EG3ﬁ-{= (x2=y2) EG.,
SE P = QP+ Q = (xs5,¥5) T
x: =A% —x; — x5 mod D>
vy = (A(x; — x5) — y;) mod p AR
A= (¥ — )/ (xs — x;) | ST
T3 T T 3T foreor foam a3 |

3. Tt FSTT (The proposed scheme)
IE FISHT A T s i o6t Tt 2

e

,.
{

3.1 TATYAT (Set Up)

f1sft Fsft ST (PKG) e |eet wr=iet [ =
STANT ST & ST AToEt FUatm et ST AT
il M U T @ | ¢ % feTg PKG

freferRaa = o § Rl st @

T | A0 T W SIHA g € G T
ST e |
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oROT 2. AR FSl M € Z;, N Hesieh

TROT 3. F THTE A T LG o1 HT b1 =T
BATE —
H: {01} X G - Z} .
H,:{0,1}* x {0,1}* x {0,1} X
Zy x Zy — {0,1}
H: {01V X {01} X G X G X
Zy X Zy — {0,1}
Y& < F,, E,G,l,g,PK,E ,H, H,>

STRTRTET ¢ T M T T |

3.2 feemyor (Extracation)

SRR { STOT FreisTeh e I D, PKG i
T a1 @ [D;, TR PKG 98=™ 1 JaTT
AT AT & SR T %l BT &, a
i1 sft Ssft s & & 3o Bt &
TWOT 1. TF AGDF T 3G HAl @
X; € Z, I |

WO 2. X, =x;9, ¥ h; = H, (ID;1X;)
HAH FAATS |

T 3. R st M T ST ek, PKG
Hif¥reh Frsft it =t Vg = X; + H,(ID;1X;)PK %
&9 H I FA 2 | 39k a8 PKG qad
IAA o AR TAT AR ST et e
FATE |

oAt ifRres it S ST greq e W
WT &aﬁ Hg = Xi +H]UDI'||X£)PK
I gfte AT @ SR AT wESeh el
PKI' — Lg@?W%'

3.3 UREUNh THTUMRIUT 3R & THet

(Secure authentication and session key)

AT A 3T B IS Tsh THL shi FHTOT

84

A & ST T o o foTg israt wefud & &

TWOT 1. A, B I “HELLO” T 9T R |
TROT 2. B €I “HELLO” T3 @ 8 | BH
TIT A I I & W, A T AGrosah S &l
A€ Zy, gAar e, My = ag, Ny = aPK, = a¥yg
#;  MUAT wAET T AR HeW
< IDy, My, Ny, t, > B I 9T 3, et
t, SRR o adaT fafdr st emr 2 |

TWOT 3, B W & W, t, —, < At
ST AT & S8l W t, YAl B T da9
ITed o ST THT © | 3T At HeST INor § 91
oy foee ®, afg id sMe W, 9@ B T
agfess e b € Z, 94 3R

M, =bg, Ny,=LPK, = b¥,g, bM, = bag

Kpy = YN, + bY5PK, = a¥pY, g + bYpY, g |
o a st

sk = H,(ID,|IDgliabgl|Kg, lit, || z,) 3T Hawr
YHTUROT SIS MAC, = H,(ID,I|IDliskilt, |it,),
Sl t@H HR @ § §& B Eew
< IDg, Mg, Ny, MAC,,t, > A I USTAT § |

TROT 4, HRT A FA R, A t, — £, < A
TR AT § SRl W t, A o He¥T it
ffor 3R 999 § | 37X 6e¥T oo | 90 ol
0w 2, o vl fearfa

aMy = abg,

KAE = };‘l.NE + ﬂ}:qPKB =
a¥y¥pg + a¥4¥pg

=hT TTOMT <Ll @ | O oot ot

sk *= H,(ID4\|IDgliabg\|K 451t 1t;)
3T HST YU I
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KAE‘ = Kﬂﬂaﬁ-( QME = bMA % | W—ﬂ?_vﬁ

w1 ARG WA 2 S@h W1 A % UG € ST A QT B SiTefsh T g
MAC, =7 MAC, Refa i i 2 afy 0 9 Gl AR 2 |
§$$ %’ T i aw%l f ‘ﬁ?ﬁﬂli & Elgﬁﬁ 4. glem fergereon (Security analysis)
, 1D, MAC, i, > B | . . )

TR 5 Hémsrrtafﬂfr_tRBt t; < At W@gﬁﬁ’gqﬁ ﬁﬁﬁgﬁ W
I MAC =7 MAC, EﬁSMTfﬁTHEBTEIT% | TR e el & E’TFW%_
ST JATRAT A 9T B 9 sk 9T TshAd Bid & foh wﬁwwﬁmwﬁ%ﬁwgw
sk R sk * & FEt & & Hih rfegeat & ArerreTt ht ger

TR T [61 [1] [3] Swatioa
1 WW(Key freshness) Y Y N Y
2 Wsﬁﬂﬁﬂv‘%ﬂ?(l(nown session keys) Y Y N Y
3 1G_\‘TJ'I'@"TIE'J:IHT(Impersona‘[ion attack) N N Y Y
4 fot g (Replay attack) N N Y Y
5 @ TA-fafime oTeymft SH&RY W (Known session-specific N N Y Y

temporary information attack)

6 E[\Uf ST (Perfect forward secrecy)
YREIEk JHIUE (Mutual authentication)
W;W(T‘Slﬁ'gﬂ (Session key establishment)

< Z
< Z
< Z
< =<

N: EHAT & UshdT; Y: SA & =TT &

5. freene

39 U H, T TR YmTedt o fore et ash
TEAE AT GREAT JHTUHTT ASHT I
ST T3 ® | 6ok STema, Werkiet 3 fowm
o6, STt e W 1 AT Ld © STR U
Tl 2l Shoft TATIUA shTd € | Tof Fsil shT ST
o, SRR AT Jeaeh T gifad €9

Had

T o Hohd 8 | 3Heh 37T, 39 5T o foTg
fercetr St i TUMAT i STrarvERaT T & S
AT TGl H 56 IS shl ST Ao FIed
ST § | 3 H, T 39 IR o el
TEQA! T forersoT fora 2 ST I1g e had ©
for seqTfara Setenier STeRfard ==t ot g
HAR A Tfid S o forg sifres gefda
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TAXTEt STehall STet shger WA e H T&rdt i o detel § sreaa

HATEATR HAR TEATd
dfrefert HRTeR forvarforgarer, quaTeTe
dr.alokgahlot02(@gmail.com

L3RS

FIAA FAR fig
cfrefert HETe forarfargarer, quereTe

T TN U1 hl Shgei G ve <hl TitearsT 35 |rer Ty foham e & S for 3 Ser 01 ohl STTeR 9T T R |
TH T TR AR R ashar Tfesr (@fesr staemom w1 amar=iier stear Hiftd foarfia afew) &

RCATST &Y 775 & | BT & ] Iohdl oot Sheei @Hiee H et i i Wt o forarm a8 | 39
QRCATTSY o AT AT (ATHT=ehd il STTETOM) T o6 S H i JehTeT STl 97 © | 9rer &
STERT o HTEH & WardTe it o i i & afterd ot 1ard ue wated st o o oft s
& | 3G O T WAL AICRT AT TATT T & ol STETe Ud wited gxmret wefeft s ot uufed
TS 2 | FEeR T H STed & FardTa i g o foru i o ey i off Sudfeq I s F |

St 163 : hEeT wfee, R Skt YT, S STarsher, Sardt i, St Tia

1. TEATIAT

Tk g9 foHiT hger gufte wEr frT ggfte
Brar ® e g wiewr £ ffefaa geen
T TR AT 2;

1 h _ _ gh
F R = -3 (L1

(12)

i = s (1.3)
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STel g § Tet o i () Rt wmfte &
IO JIeTT g, o WSl TEUNEd! STaeherd i
YERIG a1 & | FAmt ashar sfewment Ry, &
SR forar Sirar @, S foh Feferad & qam
qieTia foparm ST 2 |

RY =2, { jhk} ~9 {ihk} ' {ihaHjak} ] {jha}{iak}

EH] a/:% Td y/ ddfae SHEE
frcerient =ht g@riaT @, et ot A bt gfewr
Ts 3= skl W™ I SHHS: R =Ry, AT
R=R,g" 3am wafdia fopam mar € | afe forelt
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FEer Twfte 1 ashar Wiewr R}, Frfafad
T I UG HAAT €, q IH G g

qufte +ft a1 ST 8l FR
nh A D A
n{‘r’iﬁ a IL(! n&:‘,ﬁ: — U

(1.4)
et A, Tk S el afewr & o fag
S TR AT § | UHT wmite 1 eW K, ¥
Tafid i |
HMT el gafie K, Tk qufaid rashaa
gufte 3, ST for T &9 @ I 8 © o1 36
il GeeA {h}aﬁ g, & (h, i, ],
i]
k...=1,2,3,....,n) TARE o g3 feigatl o sfter st
<P ARG x" =x"(t) (ﬁm)ﬁﬁqm
TAGET T oY STt 2 |
X" de dx’
Ve s
TET iR (1.5) ST GanforaT i geiar
?, fore ' weuferd afesr & geent i asriar
& Sl dr I F&H TR T | FHIHT (1.5)
34T guredT X" = X" (1) ﬁgta%gaﬁémﬁ%raﬁ
AT LT sl JUTTEAT ol et <l & | 36 TohR
TSRO (1.5) ohT STTARTTIe T&IdT 71 et ST
2 | heer gufte ¥ werdt i 8 o fog s1fam

Td 9T I I8 ® TR {?J}w (1.5) & |&T
A 1R i 9T I w5 g @ -

LA }=4'F +AF,. (1.6)

T/ A =0x" TrEt M s weadl e
F, % ToTq foTam 7121 © | &1 SHd & foh hger emfee
K, ¥ wardt aehan sfewr P, e w9 8 grar e
o ph h
B = Ry, +82,.

(1)

&

SER
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1 -

o .(8)
o & S, =F'R, N qoeaia foRar mw 2 |
GHisRT (1.7), (1.8) W R, =R}, % HIeH § &
SHERde R Py=0Td P =0 .. (1.9)
GHIHRTT (1.6) T T=NT

e o) o] oo

1] % L] J

U U EH 1 T § foh

LR =AF, —AF ,+A'F, —AF,

ekl T30 | Ferrer orIT STt @ 3

LR, =0 ..(1.10)

BT (1.6) 3 qeon @ {’? }%ﬁw
i

I T TR @ ferar ST ashar 2 —

L {z; :‘} =V, + Ry v

TR (1.6) H 1> +2n AF@ = V' /'Td F 7
| IR THIHT (1.6) o THThT ohi I1d (- & |
LP, =0 (111

foret ST e et ek gadt K, H
gardt i (1.5) o Aded W A a7, S o
HHHT (1.6) T TR LT & | 60 35999 o feaq
TH FHISRIT (1.2) 3T T I FardT 11f o foTe wh
TEEU TUT P, ST ST ST | ST (1.4) @
R,,=A,R, 38 Q%4 0 (1.8) H TN A T
g Q| =2,Q U BT 2 | SHI (1.4) T
Qt}]l'k,a:/IaQZk ﬁg‘ﬁ Bﬂ{ %@Wﬂwm
T <t ® fSrent vt w9 famfafaa 2
Pyu=24By (1.12)
2. TS TRl AT hgel ARt | Tardt
i —
GUIRT (1.10) T (1.12) &,

ISSN: 2320-7736 -1 2018



L(P:,)=(L,4)P, (2.1
frtaRae aftom & et o1 aefiertor (1.6) 1
ITINT i T
N N P OB ) U R S I L e A I R TV P G A
LiE, \=(LE, | =L ;Hl"..flbﬁ B =L s L B
'V\ .JK.‘LI/ \ ¥V l,ﬂ/u \ 1[(’»)} j} \ 1[[IJJ/ Tk ‘\ Vl(I\J} l/; \ 1[ﬂ|)] l/’t
T o g e e

(ykaxlfsz) 2B B ~FE, ~FE, ~FB+AFD,
GUiRT (1.10) &
L(\P.,)=—2FP.~EP',~FFP'\,~FP. + AP,
YT BT |

39 TR GHIHRT (2.1) T 9F: 7 SR & foran
TR

(2F+M) yk l ajk j lak Fk}g‘ +4F I ijke (22)
iR (2.2) § h T a % T dgE e

GG P, =—P,, %l STANT H T O EH FHIR0T
(2F +L\ iﬂ)fjgcllc - HEJR}‘;L Fljajk +F11)1;\7u FI).Z]‘:I’

ITed BT & | 39 qRong U @HieRr (1.9) ¥ &6
et gefieRtor ared graT @
(L,A,)P; =(n-2)F,P,

ijk

S FHIHT (2.2) 6 IHT AR F, ¥ 00 F J
o GTIE AN HH T,
(2R +LAEP. =FFP, ~FEP, -FFP, -FFP,

va It e

(2.3)

(2.4)
37T
(LA,)EPy =-F,F,Py - FFP,

I uk

h h
FFBuk FFPyu (25)

T BT 8 1 ARG 2 >3 7 A |efeRtor (2.3) witar
e

1

F}?J{:‘ = —(L A, ) Uk

(n—2) .(2.6)
3G T THIHT (2.5) T (n-2) FIohT shl JUETT T
T (2.6) T ITANT Hieh &H

(L (LA)P ==F (LA)P ~F (L )P, -F (LA, -F (L) E..

S EECPIVEI 5 105 | ISSN: 2320-7736

r{r oa ~

=1.
T (2.7)
mta%ﬁ?ﬁ% fofq wrefieraoT (2. 2)@%13313%1%5

— AP _(oF LT 3\ P

= A I)ll:!-/( &7, 7 “v“a}‘:jk’

‘1"1

By, FRL A F R R

L Ep

T k‘lju

I-T‘D‘ L R pl

i zul{ T j‘ia

(2.8)

wwaﬁﬁtr%lﬁaﬁqﬁawﬁ%l

THT 2.1: AR K, (WS S[EE ATl et
TREd @Afe) (n>3)% g stiaufies ward
ﬁwﬁhw%ﬁwﬁﬁwwﬁmﬁ|

=XtV (x)de L, { "\=4'F +A'F,
F = L .
J n— 2( )

IO 2.2 ARG L 4, T THIGR A h ST E,
@ K, 9 Yadt T S 8RR
LR =0

Suufed — 7€l g0 39 a1 A S B 8 o
L, A, T GHTAR |G ol ST & —

(LA), =0

GHIHOT (1.10) % SHT TR off STaser L, F
WEH LQ) =0 W BT & | 39 IR

v= Sk

TR (1.9) ¥ T & W EH L, P, = L R},
T BraT € | 39 faguid @ adu faguia § &
L,P), =0 ST T & | 36 WK L R}, =0 S

2T 8, W 399 8 LA, % GHIAK TOT I O
TAATE |

T 2.3: K, U gt i IR qHSId i
T ® T L4 =0, T 31Tavereh U e o
gl

89



90

e

[1] Lal, K.B., Singh, S.S., (1971) On Kachlerian spaces with recurrent Bochner curvature, Acc. Naz. Dei.
Lincei. L1, pp. 213-220.

[2] Tachibana, S., (1961) On infinitesimal conformal and projective transformation of complex K-space,
Tohoku Math. J., Vol. 13, pp. 386-392.

[3] Yano, K., Bochner, S., (1953 ) Curvature and Betti numbers, Ann. Math. Stud., Vol. 32, p. 83.

[4] Yano, K., (1965) Differential geometry on complex and almost complex spaces, Pergamon Press.

ISSN: 2320-7736 HAAA-T 2018



16

Teh Hhferd TeAt § T (TRH) Wreaw o
T TATE T MTOTAT ST=IHUT : AR AT ATS T

ST AT
wTfore fermer, weft qam= farafoeaner, Tedw

agraj.ibs.maths@hotmail.com

a

e Eifera
TTfoTe ferT, Sit. Tt @ fereaforgamer, we

archana.dixit@gla.ac.in

TH e O3 T 3§3Y hISAT SATHANY FHferd el H T oh TaITE 0 TTHT SR S0 o TS T
TEI AT & | TTT 1o 1 Toh SISRT 59 hT Wifer AT T & SR SATRITE Fefehaon &l SR
fzTient o &9 4 | 9T, g1 iU, SR JYaTe T, TaITe o e, 7 fifed ueqor gideret =
T =2isrh Tt foh € | ATeRE ot SemraT & ST e, SihT Tie, Tt o 3 Jaehi Trart

€ g ST hi < sl S |

Sl 9155 : Hepford e, Sivhl qiet Hied, o1 giY, ST JalTg oY, Feehid qraet

1. SRATSHT

& | H, e Squifaeh ST STfieh steret
¥ Hepfua eIt 3 T o AT ¥ wefd stam
Tt oft Tt o STTeR W et St it
% Tcd I 3 T H TEd TR T R |
Y EeEHr o giomTeET R aiEd
AR HeH o ATER T IO Hiefelm 5@
TR I THEITSAT T S8 IS § ol ¢ |
THAT % WpE Rl STH R T TGS e
ST €, ST AT AATd g1 T o S
3 FIEeR 1299 o HUE G 39 a1 € | 59
TE o U o AN T TeTe Heper | ST
o ST T FH ST & AW 309 g Hafelt
Tl forshT BTl € |

HAAA-TIT 2018 ISSN: 2320-7736

FAAM aitgyd § fot @ @it U gham o o
Il T T HRU § | GHE H, W 3R
T o S e T T YTE St gt
ﬁwaﬁ%@w@ﬂw&ﬁﬂﬁm
L4€.|¢°|’)| {‘l°h‘d"| <hl ‘-I@q (LUl % aT‘Zﬁ ‘éTEFﬁ ff
FaT H OFROT SAA B | SATEROR
@ﬁw&hﬁﬁaﬁwaﬁaﬁaﬂwﬁsﬁ%ﬁ‘sﬁm%
3R JqeH % qEF F JaT BT ¥ | TR A
Y g | foeRfea giar ® af o yate o
Teh WEca Ul Tier B €, S 9@ Gied gid
g o o o qitEdd, S W Al a3
sferarer € | Eepfer gt § HER qonedt o S H
3fad SR o fIT JaTe & A& il dEd
Tk | USET HTETIF 7 |

91



T oI 99 W TR foram T @ S 59 died
2, S I Yo 59 o R@ralistehe Ton bt
TITAT B | ST 5 Hieed T8 9T it 3tashetst
T ITANT T Gt STehedsT o faehed o &7 |
1 FAAT 8 S 3 oI 89 ¥ WA @

qaclt AT H ARETe % | R T geE
fea | 7€ Hisd g9 & fieard gsma & foem
! g o fIq wecaqul Afehr frema | fer
TR el gered SdTe i T gdell s
o WA ¥ Agred nd § WA JAE a5
AT Sfiehd foparm ST @ | sffer 3T ST o

Hied ST @ | I8 =i W daTe Hied
1 T HEI Ul SAT9h &Y 8 SR A1 o ST
HTed ol U8l HISe o foRY &9 H 0gr foran
TR | B 31 AR AR e T F
TR 3R HIGANH T Taref i qiTid
F % fOC IFEq died wfud R 8 |
TATEIC! TG o Hicgd T&AT AR el aaT
2= Y HimreTt aTell Uk ST ATelt o,
AR w59 o ufftereferr Yare W e
STeh! o THTE ohT AT foRam | Uig 3R
a4 I 3 died T emiig et § Swd
o T ShiA & o T H Sk T o il
Gt afe T s fogql Rafa & wream @
e fafaTee & 9 U SEHiia el |
SHT-HehT= (peristaltic) TATE o L SIBA 5 o
1Yy Tk fomm T gar ) safaie eqfe 3
LT AT o |1 (N ® § Ueh G ATeft
7 Uh IRT 59 & Uifewfds yaw @
e fofa| 3Teher AT o Tk Feehar &1
& | HIYWOT AT | T & IRt JaTe
o ToTq STt et varel X U Hise st geeardt
T 6| Te5-Tea] ATMGE! 7 Teh AT
Al T A% S & ShH-Hehiet YA€ T Ul
ST |

SRFT AU R RwliEi & saes H, g
SO g Sl T o GRS e & Y Tk

92

St ol diam oX feerd <t feurfa rd g il &
1 S T © | et UaTe 1 JeITe ST
T gar G 8 | $6E AT, S geTE ot S
I IR FEM S Fo aiems I foR M E |

2. TfuTd e fereauT

ST 39 % YATE @l Uk SFHfHd guet amer
T TS o W ¥ @rel| geT i fwgqot
T § R T RO ®9 T ST © | A= R
T & gut sht e o1 wiiiee s
2, R, Tafia et & frsam s gfafaferce s
2, 21 T T Tt BT 2 SR 5 TAas it
ifershad S Bt 2. g off wEr S ® R
gAt o qHA § ST I3 % R Hepe
UEYdT ¥ AN dedr § | TAIE i ged
TEcaqUt sanfafa ffdse S 2:

h R l—i(l+COSEj
R, 2R, !

A T oh ToTT TR
__ M [0, 0y
S_(1+/11)£8t+/126t2j
Tl p, A, A, Iy Wik @, faum s

I T A, Hadl H G, R IEI
(shear) U SRUST: B | T TATS THILT A

geref % forg St wteRtr FEER § -
ou u ow
5+;+E=0 ...(D

ISSN: 2320-7736 HAAA-T 2018



ua_“+wa_“]=L op 120 (5. )4 . (2)

or 0z P r@r k0

ou ow 1 6p 10 oS. u

—tw—=|=—| -4+ —— (S )+ —Z= - (w+0o)+ pea(T -T, ....(3

Yo Ve j p|: o rar o ko(w )t pre ‘J} ®
2 2

u@_TeraTj ko 8_2+16T o'T Qo (&)

or Oz c,p\or- ror o pc

T p, k. T, Q) A, c,, k 3 p T, [SEY0T AT shl TR, AGHT, Fed SoHT 6 HR0T
TSI, T TaTY o (Raeh HSHT T o T[0Tieh, feer gama o forfyree 7eff, arefier =rmeteran 31k 5
1 e SHHST: © | ST TR 71T STmmE = eferfad § —

2
r:L, z:i, W:K, u:l, p:p_a , S = aS H—T_T s 5=£, ﬁzﬁ:g, g:a_o,
a A c co ucl uc’ T,-T, R, a a

k
Da:—g,Rezﬂ

a 7

3

aa (T, -1,

Gr=% .5

wef Da, Re & M, 3t Gr el Her, Hicey W&, THAIGY I FHer, Joh T=d, 3R
T T(&d TSI TEAT hT FHISRT (1) | (5) deh § FEfTd s T8 € | o7 gHeh fferRad aishor
et € -

u u vy ...(6)
or r 0z

u%_‘_wa_uj=L|:_a_p+l£(rsﬂ)+as_'z_i:| (7)
or oz Re| or ror 0z Da

(ué‘_w+wa_wj:i —@+l£(rSm)+ai—(Mz+Lj(w+1)+Gr6’ ...(8)
or oz) Re| &z ror oz Da

or or\_ 1|60 106 &'T

U——+w— — t———+= ....(9)
or Oz 8r ror oz

PH]

A 24 {l+ﬂz{u£+wgﬂa—u
1+ 4 or 0z)|or
S = A {l+iz(uﬁ+waﬂ(a—w+a—uj522— 24 {Hﬂ?( _+W8ﬂ8_w
1+ 4, or oz)|\\or oz 1+ 4, or 0z )| 0z
31T Fieed Fe’ (R, — 0) W o 91, FHIRT (7) 37 (9) 36 TR I Bl & -

op
—=0 ....(10
or (10)

CeCaSe P ICI i 105 | ISSN: 2320-7736 93



p__ 1 2(ra—WJ—(MZ+L)(w+l)+Gﬂ9

82_(1+ﬂ1)r6r or Da
0 00 100
or’* ror
TR (10) 3 (11) ¥, TAN IE
dp 10( aw) ..
(l+ﬂ1)d2_rar( arj N (w+ 1)+ (1+376)
e 2)
IJg1 Da
T TR ed IR gfiee 369 TR &
w=1 T r=n,r
8_w=0 9T r=0
or

=1 T r=r
=0 W r=r,

3.8

. (11)

. (12)

. (13)

.. (14a)
.. (14b)

....(152)
.. (15b)

qiGTT 2161 14 (a, b) 3R 15 (a, b) T STANT L G HHIHT (12) § TH I hLd & —

9——27/ + Alogr+ B

ZI%'TA=4+(F2_ ) st Bzrflogr—(4+r2)logr2

410g( ) 410g( )

.. (16)

aﬁwm)ﬁaﬁwwa@ﬁsrﬁwﬁﬁaﬁqt & frear e -

(1;_:1)@ [A,1,(Nr) + A Ky (Nr)-1]-1

N2

0 0

&

7t

. (17)

(1+l) 3 A4
+——YGr y I,(Nr )+A—K (Nr)+logr-0.25(r> —4Da)

4
4, =logr+c, —.25(42 +%], A4, =c/logr+c, —0.25(;/22 +Fj

4, = 4K, (N’”I)_AIKO (er), /s =f1[0(Nr2)—f2[0(Nr1),

7 Ky (N)=K,(Nr) I (Ni)—=1,(Nr,)
- f o 4,
Ay =1,(Nr,) K, (N, ) =1, (Nry) K, (Nry)

94

ISSN: 2320-7736 A 2018



AT U A JaTe - TR feam strar ® —

h
0= 272'j wrdr
0

...(18)
AT TaE Q F A TA RN A TSR —
Q=2(l+f“)d—p,47—(rj—rf)+2(l+f1)GrA5
N* dz N ....(19)
.
4, = ‘jVS [r211 (Nr,)-rl, (N )] B 1]4\76 [rZKl (Nry)= K, (N )]
NOEED
2
AR
A, = Aj}[rzll (Nry)=n1, (Nr)] - ;;} [rnK, (Nr,)-rnK, (Nr)]
—0.25{024 ; rl4)+ sz (722 -’ )1 + ¢, (rzz ; r12)+ c, %log r, — %log - (1’22 ; rlz)
THRT (19) W, SARITE §
(Q+(r;—rf)—2(l+f1)c;r,45]
d_p: N N?
dz 24, (1+4,) ..20)
A Z = 0" Z = | % == aTel g8 FHIshT (20) IR AT BIT1 8 -
Ap:_[d—pdz
4 2D
YoITE o Wieier 4 afteise feram mam @,
—ﬂ:i‘i‘Apdz
0 0 .. (22)
fufcd sToreaor yfderer e =ister gy foam ST @
__rdp
S.==3 ..(23)
iU SR <= -

HAAA-TIT 2018 ISSN: 2320-7736

95



96

Resistance to flow

Effective Viscosity

4.5
== Da=0.2
- -
- — Da=0.4
40 s
= Da=0.6
-
35
3.0
25
20
15
1.0
50 100 150 200 250
Tube Radius
Fig.1 Effect of Da on effective viscosity
300 NN -
—— 4=0
200 A=
100 ~
5 o *
-100 e
-200 S
-300
0 1 2 3 4
Volumetric flow rate Q
Fig.3 The variation of Ap with volumetric flow rate for different values of 4
1400
- M=2
1200
— M=l
_ 1000 M=o
|
s 800
£ 600
400
200
4 0.4 08 12 16 20
x
5 The variation of axial pressure gradient with M different values of M
- M=0.10
Le0 — M2
M=0.14
140
120
100
20
&0
40

0.04 0.06 0.08 010

Height of the Stenosis

Fig.7 Effect of Resistance to flow with height of the stenosis for different values of M

2
8
2
=

Pressure gradient

Resistance to flow

1400

1200

1000

Fig6

=0

50

20

45 — A0
—  A=04
4.0 4038
A=12
35
21=16
3.0
25
2.0
15
1.0
50 100 150 200 250
Tube Radius
Effectof 4 on effective
300
—— - M=10
—— M=05
200 — M=0
100
0
100
200
0 1 2 3 4
Volumetric flow rate Q
Fig4 The variation of Ap with volumstric flow rate for different values of 4
N T
i -
)
\
o 0.4 o8 12 16 20

x

The variation of axial pressure gradient with M different values of Da

Haight of the Stenosiz

Fig § Variation of Resistance to flow for different values of A,

ISSN: 2320-7736




004
Hisight of tha Stenosiz

Fig9 Vanation of wall shear shess with

AT % I § ARG Wi, e
et I St HrteT & Geiferg Jate JuieX
Fi gitfRafaal &1 e @@= 1 ¥ 10 °
AT T &9 © ST TR |

fom-1 o st Yot it fofarerar guret @igar
I AT B | 30 Ahe T gd A, = 1.0 3
SrEt THieT & fafy= 7= @d 8 | g st
YHieT & WY AlhT Aigar § AT YEfRia ST
2, e g9 B s wr sean 2 |

for-2 St St 3 v et o forg et
s o WY TTet WigAT bt G © | IS ST
Yrfiet Tedr @ o1 |ishd |isdl w9 & St @
e Tt BT F s F AT Fedr |

=3 D,=01,G,=3% 9 SHd
Trter A, % =1 Jel o T Yerrg o€ o e
e i it A foerer i gwiiar @ | 7€

Tfyq fRar Sar & fF A, e % ary
ATIATCHE YATE shl 2T H HH] 3T 2 |

-4 et Yeier & f&afi= ot & 91y qe g
ST A, T T T AT ® | 78 9 S
o9 & gy <l Sl qaa sear g |

-5
D,=01,M=1%%m A, %0 swfmzm dp/dxs

HAAA-TIT 2018 ISSN: 2320-7736

stemotic height for different values of

Height of the Stenosis

Fi 10 Variation of wall shear stress with stenctic height for different values of M

IEECEREaRenic R AR RIC IR CIRAC Y o)
& 9T A& 9 BT A | FHT S R |

-6 s1efa vfetde dp /dx & s™ff 98 Dy,
F oAy m=1,4, =04,Q=1%
fafir= wt % ver & vefyta ot 2 | g% Tenfua
fopam e ® fop e1efta geme, @t dp /dx, D,
F I FH AT TSATR |

fomr 7-8 & SRt e iR arhrer Sreter &
fafi= geait o fore weifaw it = & @y
vaTe & fore gferier feardt ® | aftomm gwriar @
& afe wafie s St ® @ var & fou
TfeiY Sedr & SR JAw Wi 9¢ Sdl ®
AR Sferehiar RTHTe o | B ST 2 |

o 9-10 #, 79 shu-Eel SHETS & G a1
HPEUT it TTed L ok & | I T2 & foh
AR AT T ShH-Eehie ST I Ferhia
IS o 1Y 91¢ ST & ifoh Sl SHteT
1Y I AT E |

5. freny

0 I A § U 59 Al 3 aiy fifear &
HTEH © SR qeet qeTel shi gRrid g WY I
o HTEAH B o o YaTE o (s i ot guea
forarm 2 | 5= 97 % g, TETE g9 @ 3R
AR AT TG & AU sl ATThehel AT 9T

97



ST T & | SR RTeR, e Wit it e § Hag R Wkl © A TR U SWIE
TS i, FhH-EhI< SHelg o STAHM Hhi o Toiehid & shl TATUG ok Th LM <hl W&l
I ITTthehet HICTTISCH ohT UM i STt §, TG | & o JaT8 i HRibd & & fag
STt fop FaAtfSIehet IOl SRl ATIaTad & | 39 ANTERi s TehaT & |

T U T faemmmen it suftafa fafra

Tae

[1] Hayat, T., Ali, N., (2006) Peristaltically induced motion of a MHD third grade fluid in a deformable
tube, Physica A, Vol. 370, pp. 225-239.

[2] Vajravelu, K., Sreenadh, S., Saravana, R., (2013) Combined influence of velocity slip, temperature and
concentration jump conditions on MHD peristaltic transport of a Carreau fluid in a non-uniform channel,
Appl. Math. Comput., Vol. 225, pp. 656-676.

[3] Ellahi, R., Bhatti, M.M., Riaz, A., Sheikholeslami, M., (2014) Effect of magneto hydrodynamics on
peristaltic flow of Jeffrey fluid in a rectangular duct through a porous medium, J. Porous Media, Vol. 17,
pp. 143-157.

[4] Pandey, S.K., Tripathi, D., (2010) Influence of magnetic field on the peristaltic flow of a viscous fluid
through a finite-length cylindrical tube, Appl. Bionics. Biomech., Vol. 7, pp. 169-176.

[5] Khan, A.A., Ellahi, R., Vafai, K., (2012) Peristaltic transport of a Jeffrey fluid with variable viscosity
through a porous medium in an asymmetric channel, Adv. Math. Phys., pp. 1-15.

[6] Jyothi, K.L., Devaki, P., Sreenadh, S., (2013) Pulsatile fow of a Jeffrey fluid in a circular tube having
internal porous lining, Int. J. Math. Arch., Vol. 4, pp. 75-82.

[7] Akbar, N.S., Nadeem, S., Lee, C., (2013) Characteristics of Jeffrey fluid model for peristaltic flow of
chyme in small intestine with magnetic field, Res. Phys., Vol. 346, pp. 142-151.

[8] Abd-Alla, A.M., Abo-Dahab, S.M., Albalawi, M.M., (2014) Magnetic field and gravity effects on
peristaltic transport of a Jeffrey fluid in an asymmetric channel, Abstr. Appl. Anal., pp. 1-11.

[9] Beavers, G.S., Joseph, D.L., (1967) Boundary conditions on a naturally permeable wall, J. Fluid Mech.,
Vol. 30, pp. 197-207.

98 ISSN: 2320-7736 A 2018



17

[T TR-awTEa @A & 91 aH=T ok HTeaW O T TaTE U1 2HEIshe
T SR foraers o ht uiafshaT: Seaq-ea A2t

areT difera
TTfore ferm, Sit. e, € fervafargarer™, woa

archana.dixit@gla.ac.in

Y

e R g
shyamvirl1976singh@gmail.com

56 R H |or 9 U feHeifeRe o TIOT ST <Rl S foharm T € | T o WaiTe shl forivarstt
Il i AT €9 § G SeAifon W 9 8 A ga-1 Sy it A9 2,
HYA TAL - Tk T ¥ foham 1 7 | T aitfeafa 7 Swyer wia feufa 6 weg @ &
g TehT, ST Y8 €T, YaTe Sfdie ud fifed sTaeyr fderet o1 31ea foram T © | 6 %

oY s T 2 for fendifsne o sea 3t ffea sraeqor gfteret & =rea & |re gare gfaty sear 2 |
Ig oft € | R T © o6 9 g8 | (slip) o Ud RHTiTshe SfRT Tfcd STEIT Sfderet aht
AT 2 | T o YaTg ol faeiarsti st Sti=q o fou sterd i fomt o wream @ s mn @ fore

foiy & 9 gdur 377 Ue eHTeifohe T E |

SHeAt I16q : HUUT 7T, RHILIThE T, TR TT=ied, aiTe Tfcdre, ffed Saeuur gfderet, ST X

1. TEATSAT

BEIATSHRT T &&T T T ATl o Heiferd
W o1 Tk o1 & | I8 T @HIST § Heg 1 T
ST ek & TUT AN o TaTeey Harefi Tt 0T
T ST 2 | qE T WfE R, "YHE
nfcted wd shifer forar T 1 wifd & =%
el = g #ar ¥ | geganeet U,
EAnE R E R R S EC I RC LR DIEI OS]
VT ! e (TR §Y § ZEATIT) Tl
& | I8 T geATHTd, BT, 3= (&Y, Bed
T, T BT UM, HicAmER, BT

HAAA-TIT 2018 ISSN: 2320-7736

Ffia, Sed ged T, dTesr gad U,
FRETSIeH, TETeHH! ST, fcefter et T,
JECETeTR T, SR 9| dientad o
MHAE |

TET Y9 Y 39 QLT 6 SFowor § gl §
YTE o ATH [T T & | To T 3R
ToiFgIaTed i T ® S8 s FEd ® |
RLHIHTEIH SN WHEId & & T 3T ¢ |
TUTHTECE AT A hIRTEHIY, SRIATSTH AT
T T SRITNTERISAT ¥ S THT 3Aferh o
wigeied § 3R off s1fies e | g & | 5=

99



R & oh o YaTe H ATHE e 9 4 Bld
& | BT 3ATfS 3 A1 & SHIRTERIS! Al i
N FEd TU WA k Iod QHRIGRE F TH
HISshiaAe | ST 3T TR Y ZretaedisT
T AT U AThe [HAT | So ARG it
TSt UL 38k fereaur &t oft ST=m)

% ATHIHT 4 9gq |1 fguia fou g, foew
TUHAT T T TS guet SR e
4 ST TRl o WY T TATE shl GHS I
e forem weqa forar foem et st dam @
fafeq stuEur gfdeet =t 9@ 3 YR 36
T Y T T3 3N seisht2! 1 g <Ia Tl udel
TS 1 YA JATE o R 3T o S T
o 3R qact 299 § 219 g1 SR el Seort
TS 2| ) A Tk 2 o W | YeTE W
gu W R eNfaE & gama o fore s foram)
AU ST A T THAIES T 6 W |
T o YA€ T hET 5 % UET JeTE 6
HLTAN A1 FeET T | i, i e
fErs § WAk & 9 udd! gud %
TTOT e TSt 9T shTH foharT ST arr fob et <t
ey foeett S fufea smueqor afdser &
FRor foepfia Bidt & | ofda: fafea stoeqor
gfdee 3R JaTe & Jfqler W gHIRIRe &
gfom 79Ul SATeret ' @ fRar T R
sfiaread 3 Rl I @d T Uk
HOESS grl § Teag T | It S ar
for RfeT & IMRR, LAHE & ATFHR, 3T
FATNToRe wfcrerd o @y wferae st ® fohq
TR I o AT T2l & |

Tshard (17 T G H T o o8 & I8’ T
TG o I o7 37eaa foham | gt ad o
TAS® I Teh LAIUE UHT § & o a1 JaTg
T 1 foham 3T W@a & et 9918 & g

100

foretyuTTeneh aitor ST o ST fof Wk et
5 T qE oIdia AT © | dlcshlicish JaT8 &,
gfatierer Ifdemen, ffed SToegor dfdeer 37t
O A % [T HATHF FHEM T
[EDIRiCIE

firamo) amfe I Uk TATEE G| o ATESIH § T
SaTE o YA 59 Higd & [ TF gl 6
A 37T AN T W IfIY e & T
T 31T foham 37 39 faveiwoTTenss foawor &
YASH % T ud w59 v fom mar |
I AT & Toh et o |H 3R ST
GE H TANGH T HT5 ded! g, |1 & ol
T A IR g B |

fig it fglY 3 @ ya® & UH A
Hied IR foram 37X TuTaifshe &1 gwTe <@ |
3ok TEII W UAT IeAdT § foh 3R =ETifshe
1 gfaerd g Sirar ® ar fafea staegnr yfdea
F 2 IICT § | deieErll e T R
YeH TRl H AT W hIRIHIHAT o JaTE
T sar| g off fovewor foRam ® for wetusa
forerferee e Tt ot 3afkufr o smor
TEA S |

ST ==l ¥ A€ T BT § foh RHTEHTshe TR
SelTe SR H Heeaqul YifHeht fsTaT € | 37e:
TH T A ICW @A YA yuredt
Afshe, foy = @ vfeliy ot e

gl o HTEIH U =T TN o THIT T S
FETR |

2. Tfurd e fereauT

39 U H U GHAT S o 31eT o et R
Tufira qon i FéTient % e sremfid 2,
&t g 7 | senfuf o fore ittt <ism freeq
-

ISSN: 2320-7736 HAAA-T 2018



‘—JJ

~= L ()

3

=

\J

«—d —> 4—&

fe=-1 aﬁawﬁﬁaﬁt‘(@ﬂa Wﬁﬁ@qﬁ%@aﬁwwﬁaﬂaﬁa

izl—g[lgs_l(z—d)—(z—d)s}
Ry
;d<z<d+]

=1, = (1)

STEl R,Ry TS Prsan (wHAIGw & @rer i
form shuT:) i Efa W @ E s> 2 AR
SRR Tl oTeR yea 8, [l T
IS, d 3EhT T 30T HaT & |

o)

Ro 15 (s -1)
0
5 TG T 3ATIhdH =TS 8, S for Rora =

0 @

& =

gt hl saTfafa e & gy i &9
-

_Op _1d@7)
oz r dr

feueifshe o wrefer T W YWY e H
oo =9 & foU wa W TeT gHi
TAA-E (1976) FART FEATTER 2-

2y @

3)

T =D exp(pz

HAAA-TIT 2018 ISSN: 2320-7736

SRty SR g AIE foEfd @ AR @ |
TSRS &R &, 3R p,py, Py, Py, ORI
0.00797, 0.0608, 377.7515 3R 0.00499 i
T Torgeiwor o foTw | 3= & |

G 4 9 -

T 97
u=u, r = R(Z)W(Hﬁmaqaﬁﬂﬁ)
T HAF =  REFAE (6)
T = ;—Pr (7)
aﬁP:—Z—p
fufea stoeaur fo=fa 7,

PR
Tr _7 (8)
ST R = R(z2)

TR (4) 3T (7) BT TA Bk I (5) FT
YN i I —

101



(I-paH)

1 1
u=u +(1_p4H) P (Rl—p4H=1_rl—p4Hl] (9)

C@-pd) ZpIeXp(p2H+§32)
AT TATE &T
R
Q= [2rxrudr (10)
0
TR (9) 3 (10) &,
(1*1:411)
4-3p,H
O=7Ru, + r (;‘g—ﬂl)f R (11)
ZpIeXp(p2H+£{32j TP,
GO (10) ¥ TS SE0TT TR 2:
dp » 4 3pH (1-psH) 1
2 _2p expl p.H+-22 =1 —7Ru —_— 12
a " p(p : HZJ((I—MH)H(Q } R (2

GUIHOT (12) 3 G0 I TS 2z =0, z =/ o TET THTRH i T

p3 n
; zpl exp(p2H+I{2j (4—3p4[—[) 1_p4Hl[(Q/ROZ)_”(R/RO)ZuS]
[Pdz = g | yREy— dz (13)
o R (1= pH)n v (RIR)
A8 o forq Sfcre
2 p, ,H pzj 1-p H

a- pex"(f3 MY {(4—319#)}

OR,” " 1-p,H)7 (14)

aerpgm i [(Q/R) ~ 7 (R/R ) u, | "7 dZ}

{(Q -7R,u ) -1,)+ R, —
d (R/R,) "

TR (8) 3 (12) g fufed stoeaor yfdsrar

p \[4=3p,) 17" |( 0 RY |
TR - pl eXPEPZH + 2 j|: Q:| [( ’ J_ﬁ[_J ué:l 3_3p ! (15)
H (1_p4H)7Z' RO RO (R/RO) 4

102 ISSN: 2320-7736 A 2018



Fig.1:wall shear stress vs axial distance for different values of slip velocity u_

Fig.2: wall shear stress vs axial distance for different values of Hematocrit level
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Eiﬁl"]‘ Asq : Ul §\|:5' (partical swarm), SSAHISRLUT (optimization), éigqvlf{d T (simulated

annealing)
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A
Abelian group

abelian semigroup
abscissa

absolute

absolute convergence
absolute error
absolute maximum
absolute minimum
absolute value
absolute velocity
abstract algebra
abstract group theory
acceleration
acceleration due to gravity
acceptable choice set
acceptable quality level
acceptable range
acceptable reliability level
acceptable sampling
accumulated error
accuracy

acting force

action

action and reaction
acturial science

acute angled triangle
acyclic

add

adder

addition

addition formula

addition of complex numbers

addition of functions
addition of matrices
addition of polynomials
addition of probabilities
addition of vectors
addition theorem
additive group

additive inverse
additive property
additivity

adjacency matrix

adjacent

128

3Tl g

LN

AT wifAag

faRder, W&, 3R, TRy
gt afdrasor

fader 3fe

A 3fass

A fAfETss

oRTeT AT

fARaeT aer

3T Ao

LN

T wg FAeuid
caRoT

eI o
R IOT-HHTTT

TR T TR
A aREx

AT fAeqqATAT TR
ERF - AT
S

I E3T e

1. fram 2. &

rar 3R gfafsear

[iEAs T3 1 AT
ol T JeT
JTeggl &l AT
agqa"rasra’m
IR dT3TT T AT
gfealt @1 T
QT TA T

AT G
AT Geohd
Aregdr, arerefrerdr

AT 3TgE
1. Toad, Aeadt 2. 3mgesT

wadla uys
w2 AUy
oot

(BEDE
EEREEEIE
EENERH
EEREEFOEN
@RUet Ay
EEDERIC

@0e Aat

w3 oflawa@l et
AU AYFARA
yaat

9)3ccl Yaol

llstal ustoleL
ellstal gpelell R
xellstal [@QrelR
ellstal [Qartollatdl R
sl (et
AR 4R

AlsAES

Al v, silad oo
Bau

BGau ua ylABau
la @sttet

dyslal Bslal
wULlA

GHRg

GRS

ARaal

ARcllol Y

A5 AvARAA ARl
(QR20ell Reunl
AR R
HeUElRAGA URAUA
Aot ARl
UR AN Ul
ARaloUe] YN
Aol uye
Aolo{lat cauet
Atofla opetend
Aate{l21dl

Aot AWl

At

ISSN: 2320-7736 HAAA-T 2018



adjacent angles

adjacent vertex

adjoin

adjoining

adjoint determinant

adjoint differential equation
adjoint equation

adjoint matrix

adjoint of matrix

adjugate matrix

admissible decision function
admissible hypothesis
aerodynamic force
aerodynamics

affine geometry

affine mapping

affine transformation
aggregating variables

algebra

algebraically closed
algebraic equation
algebraic expression
algebraic form
algebraic function
algebraic geometry
algebraic multiplicity
algebraic system
all-integer problem
allocation problem
alphabetical notation
alphabetic character
alternate angle
alternating form
alternating group
alternating matrix
alternating series
alternative hypothesis
alternative optima
alternative outcome
analog-to-digital converter
analogue computer
analysis

analysis of covariance

analysis of enumeration data
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analysis of variance
analytic geometry
analytic function
angle

angle of contact
angle of deflection
angle of depression
angle of deviation
angle of diffraction
angle of elevation
angle of incidence
angle of projection
angle of reflection
angle of refraction
angle of rotation
angle of total reflection
angular acceleration
angular motion
angular speed
angular velocity
annulus

answer

anti - derivative
antisymmetric function
applicable

application

applied dynamic programming

applied geometry
applied mathematics
applied statistics

approximately

approximately continuous function

approximate method
approximate solution
approximation problem
approximation property
aptitude test battery
Aragand diagram
arbitrarily chosen
arbitrary

arbitrary constant
arbitrary element
arbitrary point
Archemedean law

Archimedes principle
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arc length

arc of circle

arc sine distribution

arc sine transformation

area

areal texture

argument of complex number
arithmetic mean

arithmetic operation
arithmetic unit

arrangement

array

artificial satellite

artificial variable

ascend

ascending

ascending order of magnitude
ascending series

assembler language
assignment problem
associative law

associative law of operators
associative operation
associativity

assumed mean

assumed probability distribution
assumption

astrology

astronautical engineer
astronomer

astronomical clock
astronomy

asymmetrical curve
asymmetry

asymptote

asymptotic

asymptotically efficient estimator
asymptotically unbiased estimator
asymptotic behavior
asymptotic distribution function
asymptotic expansion
atmospheric pressure

at random

attribute

attributes sampling procedure
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augmented matrix
autocorrelation coefficient
autocorrelation function
autocovariance

automatic computer
autoregression

auxiliary equation

average sample number curve
(A.S.N. Curve)
axiom

axiomatic approach
axiom of probability
axis

axis of abscissa

axis of earth

axis of revolution
axis of rotation

axis of spin

B

back-substitution
backward difference
backward-interpolation formula

balance

balanced design
balance sheet
ballistic missile
ballistics

bar

base

base angle

base of logarithm
basic

basic feasible solution
basic solution

basic variable

basis

basis element

basis matrix

basis of a vector space
basis of subspace
Bayesian estimate

Bayes' law
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Bayes' theorem
Bernoulli distribution
Bernoulli number
Bernoulli probability function
Bernoulli's equation
Berry function

best fit

best - fit line

best solution

best strategies

beta distribution

bias

biased estimate

biharmonic equation
bijection

bijective map

bijective mapping
bilinear form

bilinear function
bilinear Hermitian form
binary

binary code

binary coded decimal

binary coding

binary computer
binary digit

binary operation
binary system
binary variable
binomial coefficient
binomial distribution
binomial equation
binomial expansion
binomial expression
binomial random variable
binomial theorem
bisection

bisection method
bisector

biserial

bit

bivariate binomial distribution
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bivariate correlation coefficient

bivariate distribution
bivariate normal distribution
bivector

Boltzmann equation
Boolean algebra

Bose - Einstein statistics
boundary condition
boundary layer
boundary line
boundary value
boundary value problem
bounded function
bounded matrix
bounded region
bounded set

Brownian motion

C

calculate

calculating

calculating machine
calculation
calculational procedure
calculator

calculus

calculus of variation
calorie

cancellation law
canonical equation
canonical form
canonical matrix
Cantor set

Cantor's ternary set

capacitated transportation problem

capacity

capillary force

cardinal number
Cartesian axes

Cartesian coordinates
Cartesian product
Cartesian product of sets
case study

catastrophic fluctuation
Catenary

Cauchy distribution

134

ACERICIC ]
gfaafeer
SIeTATT FHIRIOT
T drmaes
gfielrAr gfdee
IREHAT FR
IREEAT 3@r
qRA&AT AT
qREAAT AT GHET
qREGH Heled
IREEY yaur
IREeYy FHTIY
CIEGIRCIT

gl HIAT
gRererd-37, aRefaT

gReeATcHS forar fafer
1. aRepfaT 2. aRepern
e,
TaeRoT-Shelel

AT

GRS GRGOr:]

fafgd wefieor
fafea @

e wHTag

e F3muly geeay
TRefa aRags aaear
&THAT

HiRIeT-aer

IUTT TEAT, FliSTo &I
FIA 38T

AT gens

I T

T & HIAT 0T
fafeayet searads
Hfealr

Fiel deaT

(Buct uerioiuls

Guct [@Qdzel

Gact yret [yl
X

dlceHlet AlsR0
gl ollesou@ld

Al - USRSt WisSIAB
Alu 2R, i uloiu
AHRAR

EIBETEITY

Ay

Aleat AR

AR @

AR AQs

AR yea

ARt 2wl

wlGella 2l

alRLdil s:cl

oLt 52

IRl

REGE

aLalety (Bl

RELUE

EICETIE

YHol-5¢at

sl

AUl [Raun

QB wlls2el

QR 3u

QR AMs

¥o22 olaL

3022 ol ol
Ml AWURA URasat uHAL
Ml

Jausyul

awalls

sidoflat well

stcloflal aun

stcloflaL ojusi?
alllell stcloflat ojeusiR
QR URRAELA ueu1
QuRsA 38R
woycls

sl (ARl

ISSN: 2320-7736 HAAA-T 2018



Cauchy formula

Cauchy Goursat theorem
Cauchy Riemann conditions
Cauchy sequence

Cauchy integral

Cauchy principal value
Cauchy residue theorem
Cayley Hamilton theorem
celestial body

celestial measurement
celestial mechanics
celestial object

cell frequency

census

centile

centimeter

centimeter gram second system
central

central axis

central difference

central difference formula
central difference table
central limit theorem
central moment

central processing unit (C.P.U)
central tendency

centre

centre of gravity

centre of group

centre of mass

centre of symmetry
centrifugal force
centripetal force

centroid

certainty

c.g.s. system

€.g.S. unit

chain rule of differentiation
chance causes

chance moves

change of axes

change of basis

change of order
characteristic coefficient

characteristic determinant
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characteristic equation
characteristic function
characteristic of logarithm
characteristic polynomial
characteristic value
characteristic vector
character set

chart

chi-square distribution
chi-square formula
chi-square test

chord

chord-bisection method

cipher message (=coded message)

cipher (zero)

circle

circle of convergence
circuit matrix

circular

circular asymptote
circular helix

circular motion
circumcentre

circumcircle

circumscribe
circumscribed
circumscribed circle
classical deductive technique
classical dynamics
classical optimization
classical ruin problem
classical statistical mechanics
classification of errors
class interval
class-interval unit

class limit

clockwise

clopen (= closed and open)
closed

closed convex hull

closed cube

closed curve

closed domain

closed figure

closed interval
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closed region

closed set

closed surface

closure

closure operator

closure point (= contact point)
closure postulate

closure set

cluster point

cluster sampling

cluster set

coaxial circles

coaxial parabolas

coaxial planes

coaxial triangles

Cobb - Douglas function
coding

coding of data

co-domain

coefficient matrix
coefficient of correlation
coefficient of determination
coefficient of elasticity
coefficient of expansion
coefficient of friction
coefficient of linear expansion
coefficient of regression
coefficient of surface tension
coefficient of variation
cofactor

coin throw (coin toss)
collection of sample
collinear

collinearity

column

column equivalence
column equivalent

column equivalent matrix
column matrix

column rank

column reduced echolon matrix
column vector

columnwise

combined equation

common angle
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common axis
common base
common denominator
common difference

common factor

common logarithm
common multiple
common ratio
common section
common side

common tangent
common term
commutative law
commutative property
commutative rule

commutative law of addition

commutative law of multiplication

commutative operation
commutator group
commuting of matrices
compact set

comparability
comparision of means
comparision of percentage
comparision test
compatibility equation
competitive game
competitive situation
competitive strategy
compiler

complementary
complementary angle
complementary event
complementary factor
complementary function
complementary half space
complementary interval
complementary set
complementation
complement of a set
complete census

complete correlation matrix
completely randomised design

complete metric space
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complete orthonormal set
complete quadrangle
complete quotient
complete set

complete solution
complex argument
complex conjugate
complex differentiation
complex function
complex integration
complex matrices
complex number
complex number field
complex orthogonal matrix
complex plane

complex quantity
complex reciprocal
complex resultant
complex space
complex valued function
complex variable
componendo and divindendo
component

component analysis
component of variance
component of vector
composite function
composite hypothesis
composite number
composite series
composition of vectors
compound angle
compound division
compound fraction
compound interest
compound probability
compressible flow
compression
computation
computational formula
computed value

computer

computer algorithm

computer programme
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computer programming
computer simulation
computing

concave function
concave polygon
concave programming
concentric circles
concentric curves
concrete form
concurrency of lines
concurrent

concurrent forces
conditional density function
conditional distribution
conditional expectation
conditional mean
conditional probability
condition of collinearity
condition of consistency
condition of integrability
condition of tangency
cone

confidence interval
confidence interval estimate
confidence limits
confidence region
conflict situation
confocal conics

confocal ellipses
confocal geometry
confocal hyperbolae
confocal hyperboloids
confocal parabola
confocal paraboloidal cordinates
conformal

conformal mapping

congruence

congruence of circles
congruent
congruent matrices
conic

conical frustum
conical helix

conical section
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conics

conic section
conjugate

conjugate angles
conjugate axis
conjugate complex numbers
conjugate directions
conjugate functions
conjugate of matrix
conjugate permutation
conjugate transpose
conjuction
consecutive
consecutive numbers
conservation of energy
conservation of mass
conservative
consistency
consistency condition
consistent estimate
consistent estimator
consistent statistic
consistent system
consol

constant

constant acceleration
constant function
constant of gravity
constant of integration
constant of proportionality
constant parameter
constant polynomial
constant proportion
constant speed
constant term
constant velocity
constitutive equation
constraint

construct

construction
consumer preference
consumption function
contact angle

contact point
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contained in
contingency table
continuum mechanics
continued fraction
continued product
continuity

continuity of function
continuity test
continuous

continuous derivative
continuous distribution
continuous from above
continuous function
continuously differentiable
continuous map
continuous mapping

continuous probability density
function
continuous probability distribution

continuous random variable
continuous sample space
continuous variable
continuous wave

continuum

continuum hypothesis (=continuum

axiom)

continuum of real numbers (=set of

real numbers)

continuum theory

contour integration
contraction mapping
contradiction
contravariant

control

control chart

control chart for averages
control chart for defects
control chart for ranges
control chart for variables
converge

convergence in mean
convergence in mean square
convergence in probability
convergence limit
convergence radius

convergence region
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convergent

convergent sequence
convergent series

converse

conversely

conversion fraction
conversion table

convex

convex body

convex combination
convex cover (= convex hull)
convex function

convex linear combinations
convex linear programming
convex metric space
convex polyhedron

convex programming
convex region

convex set

convolution

convolution integral

convolution theorem (= faltung
theorem)
coordinate

coordinate axis
coordinate geometry
coordinate plane
coordinates
coordinate system
Copernican system
Coplanar

coplanar forces
coplanarity

coprime numbers
correction factor
correct solution
correlation
correlation coefficient
correlation diagram
correlation function
correlation matrix
correlation ratio
correlogram
correlogram analysis
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correspondence principle
corresponding angle
corresponding side
coset

cosine

cosine law

cost analysis

cost maximization
countability axiom
countable

countable additivity
countable base
countable basis
countable set
countably infinite
counter

counter clockwise
counter example
covariance
covariance law
covariance matrix
covariance method
covariance technique
Cramer's rule
Crammer-Rao inequality

criterion function (= objective
function)
critical angle

critical point

critical point of function
critical value

critical velocity

cross correlation function
cross product

cross ratio

cross sectioning

crypt

cube

cube number

cube root

cubic

cubical
cubic equation
cubic inch

cubic metre
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cubic parabola
cubic root
cubic term
cuboid
cumulative

cumulative curve

cumulative distribution function

cumulative frequency

cumulative frequency function

cumulative frequency graph

cumulative probability function

curl

curl of the congruence
curl of the vector
curly bracket

current

current point
curvature

curvature effect

curve

curved line

curve tracing
curvilinear asymptote
curvilinear coordinates
curvilinear regression
cusp

cycle

cyclical variation
cyclic cross product
cyclic demand
cyclic expression
cyclic group

cyclic permutation
cycloid

cylinder

cylindrical
cylindrical surface
cypher

D

D'alembert's principle

damped harmonic function

damping constant
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data origination
data processing system
data processor
data sheet

decagon

decagram
decameter

decay constant
decay curve

decent function
decigram

decile

decimal

decimal code
decimal coded digit
decimal expansion
decimal fraction

decimal notation

decimal numbering system

decimal point
decimal scale
decimal system
decimeter
deciphering
decision model
decision theory
decision variable
decoder

decoding
decomposable set
decreasing
decreasing function
Dedekind's cut
Dedekind's theorem
deduce

deductive method
defective

defining equation
definite integral
definite matrix

definition

deformation curve
deformed surface

degeneracy
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degeneracy in transporation

problems
degree

degree of differential equation

degree of freedom
degree of polynomial
deleted neighbourhood
delta function

demand and utility curve
demand equation
demand function
demographic study
demography

De Moivres theorem

demonstrate

demonstration
demonstrative geometry
denominator

dense set

density

denumerable set
departing variables

dependent event

dependent random variable

dependent variable
dependent variate
depression angle
derivation
derivative

derived series
derived set
descending
descending order
descending series
descriptive geometry
descriptive model
descriptive statistics

design

design of experiment
desk calculator
detection
determinant

determinant rank
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determine

deterministic model

deterministic problem
deviation

deviation coefficient
diadic system

diagonal

diagonalization of a matrix
diagonal matrix

diagonal similarity
diagram

diagrammatic method
diagrammatic presentation
diameter

diameter of a set
diametrically opposite
dice throw

dichotomous classification
dichotomy

dictionary order
difference calculus
difference equation
difference formula
difference method
difference of sets
differentiable
differentiable curve
differentiable function

differential

differential calculus
differential coefficient
differential equation
differential form
differential formula
differential function
differential geometry
differential of higher order
differential quotient
differentiate
differentiation
differentiation formula
differentiation of vector

diffusion
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digit

digital computer

digital data

dimension

dimensionality
dimensionless

dimension of an equation
diophantine equation

dip angle

dipolar coordinates

dipole

dipyramid (bipyramid)
Dirac delta function

direct common tangent
directed angle

directed line

directional derivative
direction cosine

direction of maxima
direction of projection
direction ratio

director circle

director sphere

direct product

direct proof

direct proportion
directrix

direct sum

disconncted sets
discontinuity
discontinuity of derivative
discontinuity of the first kind
discontinuity of the second kind
discontinuous distribution
discontinuous function
discontinuous variate
discrete

discrete distribution
discrete probability distribution
discrete random variable
discrete sample space
discrete set

discrete space

discrete topology

discrete variate
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discriminant

discriminatory analysis
(=discriminant analysis)

disjoint

disjoint events

disjoint sets

disjoint union

disjunction

dispersion

dispersion chart

dispersion constant

dispersion diagram

dispersion matrix (=covariance
matrix)
displacement

display

display unit (=consol)
dissimilar

dissipative forces
distance function
distance modulus
distribution-free method
distributive law
diverge

divergence
divergence theorem
divergent

divergent series
divided difference
divisibility

divisible

division

division algorithm
division ring
dodecagon
dodecahedron
domain

domain of a function
domain of definition
domain of existence
dominance in general games
dominant strategy
doppler effect

dot product

dotted curve

double differentiation
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double exponential distribution
double helix

double integral

double integration

double limit

double sampling plan
double sequence

double series

double suffix notation
double summation
downward acceleration
downward displacement
downward motion
downward velocity

drag

drag force

dual

dual basis

dual inner product

dual linear programming problem
dual operation

dual problem

dual simplex algorithm
dual simplex technique
dual space

dual variable

dual vector space

dummy index

dummy subscript

dummy suffix

dummy variable
duplicator process
dynamical

dynamical system
dynamic demand function
dynamic model

dynamic programming
dynamic programming approach
dynamic programming technique
dynamics

dynamics of a particle
dynamics of rigid bodies
E

earth
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earthquake intensity
eccentricity

eclipse

econometric forecast
econometrician
econometrics
economics

edge

edge of a convex set
efficiency factor

eigen element

eigen function

eigen value

eigen value equation
eigen vector

elastic

elastic constant

elastic equilibrium
elasticity

elasticity surface
electronic computer
element

elementary column operation
elementary event
elementary function
elementary operation
elementary outcome
elementary probability law
elementary row operation
eliminate

elemination procedure
ellipse

ellipsoid

ellipsoidal

ellipsoidal surface
elliptical body
embedding

emission

empirical data
empirical formula

empirical probability

empirical relation
empty set

enclosed

152

TAEYAT-J55

Forlfeldh JIfHF A, Folagliorh HFgel
1. dcd 2. 379 3. 3G
IRfAE Tao a@forar

IRfAS Tear

IRfAF HeleT

IRTHE afshar

IRfAw gRome

IRfAF ai¥ewar @ge

faered aa, feiaer &g, formantor
[GRETECIET

egerfash =ame
HelTTaTer G
3regerfash wTfehdr

Rea aaeay

gsuoll ladl

G&osicll

SIEE

wdM(AQ yeldojial

wdB@Qst

wedMAaust

welaut

SR, (3atld], ulR

o@u olalell iR

geldis

AUl s, cleldls ues

wUEIel (AR, clals [@Qda
BBt Yel, clel@ls He

ulealel Heat A5, ctall@ls uHlswl
wUEIel AR, clal@ls uR
RA[QRULUS

RA(QRUUSALS

RA(QRUUS Adetet

EDIGECRIER

EAQRaUsAL Yo

oty owats, SAsLAs 51122
ues, U

ya@s deula

Haeld dasll

Hoelct (AR, waue] @Ra

yaed ya

ylals ulReux

Yals elcstisll Ran
PEIRERIERVEDT

AU saA

Au ybal

Guada

Guacay

Guacusq]

GUaEAY BSRe Y

Guadalsik Ms

v U U

Ge%al

ulejelllQs HERA, wojeic wURA WBRA
Ulofelllds Y2t Bojetcl WURA Yot
Ulegel(As Aellclell, wajeicl AURA
el

vlejelllds dolt, wajeld WURA Aoiu
el oL, Rsd oL

ulgd

ISSN: 2320-7736 HAAA-T 2018



encoding

endomorphism

end point

end point of class interval
energy

energy momentum component
entering variable
enumerable set
enumeration

equal

equality

equally likely

equal probability selection method

(=epsem)
equate

equation

equation of first degree
equation of second degree
equation of third degree
equator

equicontinuous
equilateral

equilibrium

equilibrium of forces
equilibrium point
equilibrium point of finite game
equivalence
equivalence class
equivalence relation
equivalent

equivalent matrix
equivalent set
ergodicity

error

error analysis

error code

error coefficient

error of mean square
error of the first kind
error of the second kind
escape probability
escape velocity

E. Schmidt's orthogonalization
process
escribed circle
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essentially unique

estimate

estimation method
Euclidean coordinate
Euclidean domain
Euclidean geometry
Euclidean n-space
Euclidean plane
Euler's theorem
evaluate

even

even curve

even function

even multiple

even number

even odd symmetry
even permutation
event

even term

exact

exact chi-square test
exact differential
exact equation
example

exchange
exhaustive event
existence axiom

existence probability (= a priori
probability)
existence theorem

exogenous variable
expansion
expectation function
expected frequency
expected value
experiment
experimental error
explanation
explicit equation
explicit form
explicit function
explicit solution
exponent
exponential curve

exponential density function
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exponential distribution
exponential equation
exponential function
exponential growth
exponential law
exponential map
exponential series

expression

extended interval

extended real line

extended real number system
extension of a mapping
exterior angle

exterior area

exterior point

external

extrapolation of trend value
extrapolation technique
extremal value

extreme

extreme point

extreme point of convex set
extremum of a function
extremum property

F

face

face value

factor

factor analysis
factored
factorial
factorial design
factorization
factorise

fair game

false

family

family of circles
family curves
family of functions
family of lines
facsimile

F-distribution
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feasible basic solution
feasible solution

feed back

Fermat principle
Fermat's theorem
Fermi-Dirac statistics
Fibonacci number
Fibonacci series

field

final velocity

finite

finite basis

finite decimal

finite difference
finite difference method
finite dimensional
finite dimensional vector space
finite game

finite geometry

finite intersection
finite many

finite Markov chain
finiteness proof
finite number

finite population
finite probability
finite series

finite set

finite velocity

finite volume

fitting

fitting of curve

fitting of straight line
fixed point theorem
fixed sample

flight velocity
floating point arithmetic
floating point system
flow chart

flow velocity

fluid dynamics

focal

focal chord

focal distance

focal length
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focus

foot

foot of perpendicular
force of gravity
forecasting

formula

formulate
formulation

forward difference

forward interpolation

foundation of mathematics

Fourier's analysis
Fourier's series
Fourier's transform
fraction

fractional coordinate
fractional number
fractional programming
free path

free vector

frequency

frequency column
frequency curve
frequency distribution
frequency histogram
frequency of occurrence
frequency polygon
frequency table
frustum

frustum of a pyramid
frustum of a sphere
full expansion

function

functional analysis
fundamental

fundamental theorem

fundamental theorem of algebra

G

galaxy

Galois field
Galois group
gambler's ruin
game and move

game of chance
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game of dice

games theory

games with perfect recall
game value

gamma function
Gauss-Argand plane

Gaussian curve

Gaussian elimination
Gaussian plane

Gauss-Jordan reduction
general case

general convergence theorem
general equation

general factor

general form

general formula

general game

general inference

general integral
generalization

generalised associative law
generalised continuum hypothesis
generalised convex function
generalised coordinates
generalised eigen value problem
generalised expression
generalised form

generalised indefinite integral
generalised integral

generalised linear programming
problem
general linear equation solver

general linear group
general purpose computer
general solution

general term

general theory of relativity

generating function
generating line
generating routine
generating set
generation
generator

generic name

genus of surface
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geodesic

geometrical

geometrical construction
geometrical mean
geometrical multiplicity
geometrical probability
geometrical progression
geometrical series
geometrical shape
geometrico arithmetic series
geometry

global maximum

global minimising property
global minimum

global optimum

global property

global saddle point
goodness of fit

grade correlation

graded data

gradient

gradient density
gradient of line

gradient of velocity
gradient vector

gradient velocity

grading

grading analysis
gram

Gram determinant

Gram - Schmidt orthogonalization

process
grand mean

grand total

graph

graphic

graphical

graphical computation
graphical construction
graphical integration
graphical interpolation
graphical method
graphical representation
graphic expression

graph paper
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gravitation
gravitational accelaration
gravitational attraction
gravitational constant
gravitational curvature
gravitational force
gravitational pull
gravity

great bear

great circle

great - circle plane
great circle route
greatest common measure
greatest element
greatest lower bound
great number

great triangle

Gregorian calendar
Gregorian correction
Gregory formula
Gregory - Newton formula
Gregory series

gross

gross correlation

gross error

gross income

group

group automorphism
group axiom

group control

grouped series

group of symmetries
group of transformation

groupoid

group theoretical assumption

group theory
growth

growth formula
growth rate
g-statistic
guessed average
H

half adder

half open interval

half space
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Hamilton Cayley Theorem

Hamiltonian operator

Hamilton's quaternion algebra

harmonic

harmonic envelope
harmonic mean
harmonic progression
harmonics

harmonic series

height

hemisphere
hemispherical
hemispherical projection

heptagon

Hermitian conjugate operator

Hermitian form
Hermitian matrix
Hermitian operator
Hermitian product
Hermitian semigroup
Hermitian space
Hermitian transformation
Hess diagram

Hessian matrix
Hessian of function
heterogeneity test
heterogeneous
heterogeneous data
heterogeneous population
heuristic

heuristically

hexagon

hexahedron
hierarchial subdivision
hierarchy

high birth rate

high death rate

higher - age - group
higher order

highest order

Hilbert cube

Hilbert space
H-invariant

historigram
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hollow cone
homeomorphism
homogeneity

homogeneous

homogeneous data
homogeneous difference equation
homomorphism
horizontal

horizontal plane

hour

hydrodynamic
hydrodynamics
hydromechanics
hydrostatic

hydrostatic balance
hydrostatics

hyperbola

hyperboloid

hyperboloid of one sheet
hyperboloid of revolution
hyperboloid of two sheets
hypergeometric distribution
hypergeometric series
hyperplane

hypersphere

hyper surface
hypotenuse

hypothesis

I

ideal basis

ideal fluid

ideal gas

identical eigen value
identically equal

identity

identity element

identity function

identity homomorphism
identity map

identity mapping

identity matrix

identity of a group
identity of a ring

identity operator
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identity period

identity permutation
identity relation
identity transformation
if and only if

if - then' computer

ill condition
ill-conditioned equation
ill-conditioned matrix
ill-conditioned polynomial
ill-conditioned system
Illogical

[lustrate

[llustration

image of a set

image of a subset

image of point

image set

Imaginary

imaginary angle
imaginary circle
imaginary circular points
imaginary coefficient
imaginary coordinate
imaginary homothetic
imaginary intersection
imaginary line
imaginary number
imaginary point
imaginary root
imaginary rotation
imaginary unit
imbedding

impedance matrix
implicit

implicit function
implicit integration formula
improbable

improper

improper division

improper double integral (= infinite

double integral)
improper factor

improper fraction

improper maximum
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improper minimum
improper rotation
improvement matrix
impulse

impulsive force
impulsive pressure
impulsive tension
impulsive wrench
imputed cost
inadequacy

incident wave
inclination of a vector
inclination of orbit
incline

inclined

inclined plane
included

inclusion

incomplete gamma function
inconsistency
inconsistent

inconsistent statistic
inconsistent system
incorrect

incorrect decision
increase

increasing function
increment

indefinite

indefinite form
indefinite integral
indefinite matrix
indefinite quadratic form
independence
independent event
independent function
independent random variable
independent variable
independent variate
indeterminacy

indeterminate

indeterminate equation

indeterminate form
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index

indexed by a set
indexed family
index number

index of subgroup
index set

indicatrix

indicial equation
indifference curve
indirect differentiation
indirect proof
indivisible

induction

inductive

inductive assumption
inductive definition
inductive inference
inequality

inequality constraint
inequation

inertia

inrtia force

inertial

inexact differential
inflexion points
infimimum

infinite

infinite dimensional

infinite dimensional vector space

infinite game
infinite group
infinite integral
infinite population
infinite series
infinite set
infinitesimal
infinitesimal element
infinite space
infinities

infinity

inflation factor
inflectional tangent
inflectional focusing

inflexion
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"inf" of a function
information matrix
information processing
information science
inhomogeneous
inhomogeneous equation
inhomogeneous system
initial

initial condition

initial line

initial point

initial solution

initial velocity

injective map

injective mapping

inner multiplication

inner point

inner product

input

input data

input gate

input output analysis
input output control system
input output system

input quantity

input register

input terminal

inscribed circle

instant

instantaneous
instantaneous acceleration
instantaneous axis of rotation
instantaneous centre
instantaneous velocity
instantaneous volume
integer

integer linear programming
integrability

integrable

integrable differential equation
integrable equation
integrable function
integral

integral calculus

integral curve
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integral domain

integral equation

integral number

integral of the first kind
integral representation
integral sign

integrate

integrated absorption coefficient
integrating factor

integration

integration by differentiation
integration by parts
integration by rationalisation

integration by substitution

integration by successive reduction

integration by series
integration of vector
integration over a closed surface
integrator

integrator component
integro - differential equation
intercept

interchangable operation
interchange

interclass correlation

inter correlation

inter correlation coefficient
interdependency
interdependent

interest

interface

interfacial angle

integrand

integrated

interior

interior angle

interior area

interior domain
interior element
interior of a set
interior opposite angle
interior planet

interior point
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intermediate

intermediate point

intermediate value theorem

internal bisector
interpolation
interpolation formula
intersecting
intersecting curves
intersecting lines
intersection
intersection curve
intersection of curves
intersection of sets
interval

interval estimate
inteval estimation
interval mid-point
intra - block effect
intraclass correlation
invariance

invariant

invariant system
inventory

inventory allocation
inventory control
inventory control model
inventory control system
inventory cycle
inventory holding cost
inventory point
inventory policy
inventory situation
inverse

inverse correlation
inverse function
inverse hyperbolic function
inversely proportional
inverse mapping
inverse number
inverse of a matrix
inverse permutation

inverse proportion

inverse trigonometrical function

inversion formula

inversion of order
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invertible matrix eHANT 31eug clrddug AQs

invertible transformation SGhAUNY TR0 RRA¥UA U0
irrational IaRFAT AN

irrational equation 3R FeeoT wRINA wlsRu
irrational expression IARAT et AN B Al
irrational number RAT g AR vl

irrational root FARAT 7 UANA HA, vAAA ol
irreducible 1. 3@ 2. Hogaog 3. @ART  uvisella

irrotational vector 3reoft afger wuRaHela Al
irrotational vector function 3reoff wfeer woret wuReuela a2 @da
irrotational velocity 3rguff g1 wUReuela Aot
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iterated interpolation Iged 3ader Yotuel(dd Bdcalst
iteration geRIgfed YollgR

iteration formula ggfed g7 YolAgl Yot

iterative integration formula YeRTacdl HATRE T Yotuadl sctot Yyt
iterative procedure geradt franfafer Yotuadl ylsau
iterative technique YeRTEch fafer Youadl QR
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Jacobian Seifager BH(Aalst

Jacobian determinant SR AR BH(Aelet [A2uas
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kinetics

Kolmogoroff Smirnov test
Kronecker delta

kurtosis

L

Lagrange's function
Lagrange's multipliers
lamina

Laplace transform

large number

latent root (=characteristic root)
lateral surface

latin square

latus rectum

law

law of adding velocities
law of additivity

law of diminishing return
law of gravitation

law of homomorphism for groups
law of homomorphism for rings
law of increasing costs
law of indices

law of inertia

law of large numbers

law of probability

law of sines

laws of exponents

laws of motion

layer

leading coefficient
leading diagonal

leading submatrix
leading term

least

least common multiple (LCM)
least element

least square

least upper bound

left coset

left handed

left handed screw

left inverse

left multiplication

Leibnitz formula
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length

leptokurtic
leptokurtic curve
leptokurtosis

level curve

level of confidence
level of significance
lexicographically
lexicographical order
likelihood function
likelihood ratio test
limit

limiting

limiting value
limiting velocity
limit in mean

limit of integration
limit of sequence
limit point (=cluster point)
limit velocity

line

linear

linear algebraic
linear algebraic equation
linear approximation
linear asymptote
linear coefficient
linear combination
linear constraints
linear dependence
linear differential equation

linear dimension

linear equation

linear form

linear fractional transformation
linear function

linear functional

linear group

linear independence

linear independent relation

linear inequality

linear inhomogeneous differential

equation

linear integral equation
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linear interpolation

linear least square regression
analysis
linearity

linearly dependent

linearly independent

linear mapping

linear order

linear ordering

linear programming

linear programming algorithm
linear programming problem
linear regression

linear regression coefficient
linear relation

linear space (=vector space)
linear subspace

linear transformation

linear trend

linear unbiased estimate
linear velocity

line integral

line of intersection

line of regression

localised vector

local optimum

locus

log

logarithmic

logarithmic accuracy
logarithmic calculation
logarithmic curve
logarithmic derivative
logarithmic differentiation

logarithmic function
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logarithmic mean (=geometric mean) W HTE, :l;ru‘ﬂm AT

logarithmic normal distribution
logarithmic relationship
logarithmic scale

logarithmic series

logarithmic spiral (equiangular
spiral)
logarithmic table (=log table)

logarithm (log)
logic

logically equivalent
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logistic curve

lognormal distribution

longitude

loop

lottery

lower bar

lower bound

lower Riemann integral
lower sum

lower triangular matrix
M

Maclaurin's expansion
magic number

magic square

magnitude limit (=limiting

magnitude)
mailed questionnaire

mail survey

majorant (upper bound)

major arc

majorised set

many valued function
map

map into the set
mapping of a set
marginal probability

mathematical analysis

mathematical argument

mathematical centre

mathematical complexity
mathematical economics

mathematical expectation

mathematical form

mathematical formulation

mathematical identity
mathematical logic
mathematical model
mathematical notion
matrix digonalisation
matrix inverse

matrix inversion

matrix iterative method
matrix method

matrix multiplication
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matrix of constants
matrix of effectiveness
matrix operator

matrix polynomial
matrix printing

matrix product
maximized

maximum

maximum absolute value
maximum F-ratio
maximum likelihood
maxmin

maxmin criterian

max of a function
Maxwell-Boltzmann statistics
mean deviation

mean square deviation
mean square error

mean value

mean value theorem
measure of kurtosis
median

median centre
mesokurtic curve
mesokurtosis

message

method

method of elimination
method of inversion
method of iteration
method of least squares
method of moments
method of similar triangles
method of steepest descent
method of summation
method of undetermined coefficient
metric space

metric system

metric unit

micro theory

middle

middle term

mid point

mid point formula

minimal polynomial

174

T & 3T
THTIICT 3Tegg
HeGg HehReh
EBETEIC T
HecdH, ATUSaH, 3TadH
iftwdA foRYsT AT
Heedd F-3eqdrd
JifteaA gefaar
#AgIfeTss

AgIfeuss foey
Holel T Jifmad
arey fagee
e a9t Arew
g Arey qfe
A, Aad AT
ATETATT THT
et A

1. ALY, ALIEY 2. AfCgen, AT
T &g
LTSRS Ioh
AeERgad

Heer

ofa, [/

eger fafer
giaeFT-afr
g e
A 91 [y
Fmeet fafr
e el fafer
gqurdH agor fafer
Hehol-fafer
FfaeiRa gone fafer
&l wAfse

Hiedr vegfa

AfH sHE

we feuia

ALy

HEUG

a7y g
g T

3feTss dgae

UAN-AL s
UURSRSclloll AQs

AAls sis

AQs ciguel

BIRERTTE

A5 oJauslR

s udd

HeTM, M, A@sdn
Heti [RRUe yeu
HeTH F-oJRlltlR

HedH AeAddl
HeTH-oolcdH
HETH-ool M 120
(QRae] HerH, QR BN
N AA-ACRBHLeL WIOLRLS
AR [Qudet, Heas [Qucet
Heaus-col (Quctst
Heals-clol 32

HEals, Ml YERl, HealsHlol
HelsHet YR

$§Ecllo] HIU, §6%cllo] HIU
HrR1

HERARY Bost

Hrassel ds

HEASFEAL, Heals §0%cll
At

ugld

Aluell

clxc{ls20lell ugld
YoRlddet uald

oot adlell ugld
ALsHL ugld

AH3U Al ugld
Qledyla wcsll usld
ARalo- usld
R0 us@
Hlotlalslal

galal usld

Hu AsH

Yar Rsid

Hl

HeAH UE

HeaOlg

Heau(dlg Yot

U olguel

ISSN: 2320-7736 HAAA-T 2018



minimax principle

minimum

minimum point (of curve)
minimum polynomial

min of a function

minor arc

minor axis

minorised subset

minus

minus sign

mixed fraction

mixed strategy

mode

modulus

modulus of a complex number
moment

moment generating function
moment of a force

moment of frequency distribution
moment of inertia

moment of momentum
momentum

monomial

monomorphic
monomorphism

monotone

monotone increasing sequence
monotonically
monotonically increasing net
monotonically increasing sequence
monotonic function

Monte Carlo calculation
Monte Carlo method

morra (game)

mortality statistics

most probable

motion

moving average

M-space

M-test for integral
multidecision problem

multidimensional normal
distribution
multidimensional random variable

multi-index transportation problem
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multinomial
multinomial distribution

multiple

multiple choice problem
multiple connected domain
multiple correlation
multiple frequency table
multiple integral

multiple integration
multiple regression

multiple regression analysis
multiple regression coefficient
multiple regression equation
multiple root

multiplication

multiplication by columns (of
determinant)

multiplication by rows (of
determinant)

multiplication factor

multiplicative function
multiplicative group
multiplicative inverse
multiplicity

multiplicity of roots
multiplicity of zero
multiplier

multiply

multivariate distribution
multivariate normal distribution
multivariate population
mutual

N
nabla

Napierian

Napierian logarithm

natural logarithm

natural number

nautical mile

n-dimensional

n-dimensional vector space
necessary and sufficient condition
necessary condition

negation

negative
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negative curvature
negative definite form
negative definite matrix
negative semi-definite form
neighbourhood

nested sampling

net reproduction rate

Newtonian mechanics

Newton's divided difference formula

Newton's laws of motion
Neyman allocation
Neyman Pearson theory
nilpotent element
nilpotent matrix

node

non-Abelian group
non-absolute convergence
non-algebraic
non-degenerate

non-degenerate basic feasible
solution
non-dense

non-dense set
non-denumerable infinity of points
non-denumerable set
non-differentiable

non empty subset
non-Euclidean geometry
non-homogeneous
non-intersecting

non-linear algebraic equation
non-linear differential equation
non-linear equation

non-linear programming
non-linear regression
non-linear relationship
non-negative integer
non-negative variable
non-parametric test

non-probabilistic approach

non-singular matrix
non-symmetric matrix
non-trivial

non-vanishing determinant
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non-void

non-void subset
non-zero determinant
NOR gate

normal

normal acceleration

normal angle

normal curve

normal density function
normal distribution

normal distribution function
normal form for the matrix
normal frequency

normalized curve

normalized floating point number
normalizer

normal matrix

normal probability curve
normal probability distribution

normal subgroup (=distinguished
subgroup)
normed linear space

norm of a vector
NOT gate

nowhere dense set
null hypothesis

null matrix

null set

null vector

number

number axis

number system
numeral

numeration
numerator
numerical coefficient
numerical computation
numerical differentiation
numerical method
n-vector

n-vector space

0

object

objective function
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oblique

oblique asymptote
oblique axis

oblique section
observation
observed frequency
obtuse angle
octagon

octahedron

octal system

octant

odd

odd curve

odd number

odd permutation
odd polynomial
ogive

one to one correspondence
one to one function
one to one map
one-way classifcation
onto map

open

open ball

open interval

open ray

open set

operation
operational research
operations research
operator

opposite angle
opposite event
optimal basic feasible solution
optimal condition
optimal lot size
optimal value
optimum

orbit

order

ordered pair
ordered set
ordering

order of a determinant
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order of a group

order of a matrix

order of an element in a group
order of differential equation
order of operation

order of zero

ordinal number

ordinary differential equation
ordinate

oreintability

orientation

orientation of surface
origin

origin of coordinates
orthocentre

orthogonal

orthogonal axes
orthogonal family
orthogonal group
orthogonality condition
orthogonalization
orthogonal matrix
orthonormal

orthonormal basis
oscillation

oscillation of a function
oscillatory function
osculating

outer product

output

overdetermined system

P

paired comparision
pairwise disjoint

pairwise independent
parrelelopiped

parallel forces
parallelogram
parallelogram of forces
parallelogram of velocities
parameter

parameter free (=non-parametric)
parameter of distribution
parametric

parametric coordinate
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parametric curve
parametric equation
parametric linear programming
parametric method
parametric objective function
parametric programming
parametric representation
parametrization
parenthesis

parenthesis notation
parent population

Pareto curve

parity check

partial confounding
partial correlation

partial derivative

partial differential equation
partial differentiation
partial fraction

partial integration
partially ordered

partially ordered set
partial order

partial regression coefficient
partial sum

particle

particular case

particular integral
particular solution
partition

partitioning of matrices
partition value

Pascal triangle

pattern

pattern function

pattern problem

payload velocity

payoff function

payoff matrix

p-basis

p-chart

Peano curve

Peano space

pedal equation
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percentage
percentage error
percentage frequency
percentage increase
percentage of error
percent decrease
percentile

perfect cube

perfect gas

perfect number
perfect set

perfect square
perfect square expression
perimeter

period

periodic curve
periodic disturbances
periodic function
periodic motion
period of revolution
period of rotation
periodogram
peripheral
permissible
permissible limit of error
permutation
permutation group
permutation matrix
permutation method
perpendicular
perpendicularity
perpendicularly

perpendicular plane

personnel-assignment problem

PERT (program evaluation review

technique)
perturbation

perturbation problem
perturbed problem
phase

phase angle

phase difference
phase displacement

physical astronomy
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plotting of curve

plus

plus formula

point at infinity

point estimate

point estimation

point mass

point of accumulation
point of analyticity

point of condensation
point of incidence

point of infinite discontinuity
point of intersection
point of non-uniform convergence
point of projection

point of uniform convergence
point open topology

point set

point source

pointwise closed
pointwise closure
pointwise convergence
pointwise discontinuous function
pointwise topology
Poisson arrival

Poisson integral

Poisson problem
Poisson's distribution
Poisson's equation
Poisson's integral formula
polar

polar angle

polar axis

polar cap

polar coordinate

polar radius of earth

pole

pole of order-n

pole of wave front

pole singularity
policy-space

policy variables

Polya's distribution
polygon

polygon of forces
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polygon of vectors
polyhedral

polyhedral body
polyhedron

polynomial

polynomial forms
polynomial function
polynomial interpolation
polynomial regression
polynomial solution
polynomial theorem
polytrope

pooled estimate
population

population distribution
population dynamics
population mean
population parameter
population regression coefficient
population sampling
population variance
position coordinates
position of equilibrium
position vector

positive

positive angle

positive areas

positive association
positive attribute
positive cone

positive correlation
positive definite form
positive definite function
positive definite matrix
positive definite quadratic form
positive linear functional
positively related
positive semidefinite
positive serial correlation
positive trend
possibility

possible

posterior probability
postmultiplication

post optimality problem
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postulate
postulational approach
potential energy
potential function
power

power curve

power function of test
power law

power of a set

power of a test

power of statistical test
power series analysis
power series expansion
power series method
Poynting's theorem
practical geometry
practical unit

practice

preassigned number
precision of a test
prediction

prediction equation
prediction interval
predictor
predictor-corrector method
predictor formula
pre-image
preliminary data
preliminary survey
present configuration
pressure

pressure drop
pressure force
pressure gradient
price

price index
primal-dual algorithm
primal problem
primary data

prime

prime factor
primitive

primitive polynomial

principal axis
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principal component
principal maximum
principal root

principal submatrix
principal value

principle

principle of covariance
principle of duality
principle of equivalence
principle of equivalent change
principle of maximum modulus
prior probability
probabilistic

probabilistic approach
probabilistic demand
probabilistic variable
probability

probability density
probability density distribution
probability density function
probability distribution
probability function
probability generating function
probability mass
probability space

probable

probable error

problem

problem definition
problem formulation
procedure

process

processing

process of least squares
producer

product

product form of inverse
production

production cost

production curves
production function
production function model
production plan

production process

production rate
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production scheduling
product of random variables
product of two transformations
product set

product space

product topology

profile section

profit

profit function

profit maximization
programmer
programming
progression

projection

projection formula
projection into coordinate spaces
projection matrix
projection of a set
projection of trend value
projection of vector
projection theorem
projective geometry
projective plane
projective transformation
proof

proof by induction
propagated error
propagation of error
proper factor

proper function

proper interval

properly contained
proper subset

proper subspace
property of conservation
proper value (=eigen value)
proper vector
proportional
proportional relationship
proportional sampling
proposition

pseudocode
pseudometric
pseudometric space

pseudonorm
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pseudonorm topology
pull

pulley

punched card

punch card machine
punching machine
pure bending

pure decimal

pure geometry

pure induction

purely transcendental
pure mathematics
pure number

pure strategy

pyramid

pyramidal solid
pyramidal surface

Q

Q.E.D.

quadrangle
quadrangular prism
quadrant

quadratic

quadratic cost
quadratic cost function
quadratic curve
quadratic equation
quadratic expression
quadratic form
quadratic function
quadratic functional
quadratic interpolation
quadratic objective function
quadratic programming
quadratic reciprocity law
quadratic surface
quadratic term
quadrature formula
quadrilateral
qualitative analysis
quality control
quantum mechanics
quantum number
quantum statistics
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quartic

quartile

quasi linear constitutive equation
quasi regular
quaternion

queue length
queuing model
queuing problem
queuing process
queuing system
queuing theory
quintile

quintuplet
quotation

quotient

quotient field
quotient group
quotient law
quotient set
quotient space
quotient topology
R

radial

radian

radian measure
radical

radical axis

radical sign

radius

radius of convergence
radius of curvature
radius vector

radix

random error
random function
randomization
randomised blocks
random model
random number
random sampling
random variable
range

range of convergence
range of integration

range of relation
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range space
rank

rank correlation
rank of matrix

rank order statistics
rate of change

rate of convergence
Ratio

Rational

rational expression
rational field

rational function

rationalisation of the denominator

rational number
rational number field
rational operation
ratio test

raw data

ray

ray vector

real

real axis

real continuum

real line

real linear vector space

real matrix

real number

real number field
real part

real polynomial
real quadratic
real root

real space

real time system
real valued function
real variable

real vector space
reciprocal
reciprocal matrix
rectangle
rectangular
rectangular array

rectangular axis

rectangular density function
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rectangular hyperbola
rectangular matrix

rectangular parellelopiped (cuboid)

rectifiable curve
recurrence formula
recurring decimal
recursion formula
reduced echelon form
reductio-ad-absurdum
reduction formula
reference line
reference point
reflected wave
reflection

reflexive law

region of convergence
region of divergence
region of integration
regression analysis
regression curve
regression equation
regression line
regression model
regular curve

regular hexagon
regular matrix
regular tetrahedron
relative complement
relative maximum
relative minimum

relative probability (conditional
probability)
relative velocity

Relativity

relativity theory
reliability
reliability problem
remainder term
remainder theorem
repeated limit
repeated Riemann integral
representation
Residue

residue at a pole

resolution
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resolution of forces
resolution of velocities
resultant

resultant force
resultant vector

revised simplex technique

rhombus

Riemann integral
right angle

right angled triangle
right circular cone
right coset

right cylinder

right handed

right inverse
rigorous proof

ring

ring of integers
R-integrable

root

root mean square
root of a polynomial
rotation

rounding error

row

row-by-column multiplication

row equivalence
row matrix
row rank

S
saddle point

sample

sample means
sample point

sample size

sample space

sample standard deviation
sample survey
sample variance
sampling

sampling distribution
sampling error

sampling interval
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sampling method
sampling theory
sampling with replacement
scalar

scalar field

scalar matrix

scalar multiple

scalar multiplication
scalar product

scalar quantity

scalar triple product
scelene triangle
scattered diagram
Schrodinger equation
seasonal fluctuation

secant

secant method
second derivative
second order
section

sector

segment of a curve
self - adjoint

self adjoint operator
self - conjugate
semiaxis

semicircle

semi - definite matrix

semi - definite quadratic form

semigroup

semi - interval

semi major axis

semi minor axis
separable polynomial
separation of variables
sequence

sequencing theory
sequential analysis
sequential sampling
serial correlation
series

set
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sextant

Shewhart control charts
sign

signature of a matrix
signature of quadratic form
signed number
significance level
significance test
significant digit

sign test

signum function

similar ellipses

similar figures
similarity

similar matrices

simple closed curve
simple correlation
simple harmonic motion
simple random sampling
simplex

simplex algorithm
simplex tableau
Simpson's one - third rule
simulation technique
simultaneous differential equations
simultaneous equations
sine

sine curve

singleton

single valued function
singular integral
singularity

singular matrix

singular solution

size of sample

skewed distribution
skew-Hermitian matrix
skewness

skew symmetric matrix
slack variable

slope

slope gradient

small brackets

smooth curve

smooth function
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smoothing of time series
solar system

solenoidal vector

solid

solid geometry

solution

solution in series
solution matrix
solution of a triangle
solution space
Sonine polynomial

space

space curve
spanning set

spatial correlogram
special linear group
special orthogonal group

specific gravity

spectral mapping theorem

spectrum of a function

sphere

spherical coordinate system

spherical polar coordinate

spherical triangle
spherical trigonometry
spiral

square

square brackets
square integrable
square matrix

square root

stage of sampling
staircase function
standard deviation
standard inner product
state of equilibrium
stationary curve
stationary point
stationary value
statistic

statistical

statistical data

statistical distribution
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statistical hypothesis
statistical inference
statistical model
statistical population
statistical quality control
statistics

steady

steady state solution
steep ascent (of a curve)
steepest ascent design
steepest descent

step function

Stirling series

stochastic

stochastic matrix
stochastic model
stochastic programming
stochastic variable
Stokes’ theorem
straight line

strata chart
stratification

stratified sampling
stream-line

stress

strictly convex function
strictly decreasing
strictly increasing
strictly monotonic function
Student's test (Student's "t" test)
sub-collection

sub determinant
subfield

subgroup

sub-interval

submatrix

subscript

subsequence

subset

subspace

substitution

subtangent

subtend

subtract

subtraction
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successive

successive differentiation

successive integration
successor

suffix

sum

sum function
summable

summand

summation
summation convention
summation formula
summation of series
summation sign

sum to infinity
superscript

superset

supersonic flow
supplementary angle
supporting hyperplane
support of function
suppose

supremum

surd

surface

surface area

surface integral
surjection

surjective

surjective map
symbol

symbolic logic
symbolic model
symmetric
symmetrical
symmetric determinant
symmetric difference
symmetric matrix
system analysis
systematic sampling

T
table

tableau
table of integrals

tabular
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tabular form

tabular logarithm
tabulate

tabulated value
tabulation

tabulator

tail

tail area (of distribution)
tangency

tangent

tangent hyperplane
tangential

tangential component
tangential section
tangent line

tangent plane
tangent space

tape punch

tape reader
Tauberian theorem
Taylor's theorem
Tchebychev metric
t-distribution
telescopic series
temporal coordinates
temporal relationship
temporal variable
tensile strength
tensor

tensor analysis
tensor product
tentative formulation
term

terminal condition
terminal velocity dive
terminating decimal
term values

termwise differentiation
termwise integration
ternary

test

test for homogeneity of variances
test function

test of hypothesis

test of significance
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test statistics
Tetrahedral
tetrahedral angle
Tetrahedron

Theorem

theorem of residues
theoretical demand function
theoretical discrete distribution
theoretical error
theoretical fit
theoretical formulation
theoretical frequency
theoretically
theoretical model
theoretical treatment
theory of equations
theory of errors

theory of estimation
theory of functions
theory of games

theory of gravitation
theory of information

theory of replacement (= theory of
failure)
theory of sets

theory of waiting lines (= queuing
theory)
theory of waves

Thermodynamic

thread of a screw

three dimensional

three dimensional vector analysis

three-way classification

throw

thrust

time

time axis

time dependence

time-dependent constitutive
equation

time-dependent process

time-independent term

time interval

time series

time series analysis

time series data
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time sharing system
tolerance

tolerance interval
tolerance level
tolerance limit
topological

topological dual
topological group
topological isomorphism
topological linear space
topologically
topological mapping
topological property
topological space
topological vector space
topology

torsion

torus

total

total derivative

total differential

total differential equation
total inspection

totally bounded

totally ordered set

total ordering

trace

trace of matrix

tracing

trade off function
trajectory
transcendental
transcendental equation
transcendental function
transcendental number
transfer

transfer function
transfinite induction
transfinite number
transform
transformation formula
transformation matrix
transformation of coordinates

transformed function
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transformed matrix
transshipment problem
transient behaviour
transient solution
transition
transition matrix
transitive

transitive law
transitive relation
transitivity
transitivity set
translation
transportation cost
transportation problem
transportation time
transport equation
transposed matrix
transpose of a matrix
transposition
transversality
transversality condition
transverse
transverse motion
trapezium
trapezoid
trapezoidal prism
treatment

tree diagram

trend

trend line

trend value

triadic

trial

trial function
triangle

triangle inequality
triangle of velocity
triangle symbol
triangle system
triangulability
triangular
triangular matrix
triangulation
trichotomy

tridiagonal
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trigonometric
trigonometric curve
trigonometric equation
trigonometric function
trigonometric identity
trigonometric series
trigonometric solution
trigonometric transformation
trigonometry

triple

triple integration
triplet

trisect

trisection

trisection of an angle
trivial form

trivial topology

tropic of Cancer

tropic of Capricorn
troposphere

true mean

true mode

truncated

truncated cone

truncated distribution

truncated frequency distribution

truncation
truncation error
truth

truth function
truth table

truth value
t-statistic

t-test
turbulence theory
turning point
twist

twisted curve
two dimensional

two dimensional continuous
distribution
two dimensional vector

two fold classification
two parameter family

two person game
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two phase method

two phase sampling

two point boundary condition
two sided F-test

two sided normal test

two sided X-test

U

ultimate value

unbiased estimate

unbiased estimate of population
variance
unbiased linear estimate

unbiased point estimate
unbiased test

unbounded region
unbounded set
unbounded solution
uncertainity principle
unconditional probability
unconstrained relative maximum
uncountable

uncountable subset
undetermined
undetermined coefficient
unequal

ungrouped

ungrouped data

uniform

uniform acceleration
uniform boundedness
uniform convergence
uniform convexity
uniform density

uniform distribution
uniform gravitational field
uniformity

uniformly best

uniformly continuous extension

uniformly convergent
uniformly most powerful test
uniform motion

uniform probability distribution

uniform speed
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uniform topology

unimodal

unimodular

unimodular matrix
unimodular property

union

union of family of subsets
union of sets

unique factorization domain
unique factorization theorem

uniquely defined (=uniquely
determined)
uniqueness

uniqueness of the solution
uniqueness problem
uniqueness theorem
unique solution

unique vector

unit

unitary
unitary group
unitary matrix
unitary method
unit ball

unit cell

unit circle
unit element
unit function
unit mass

unit matrix

unit normal variate (=standard
normal variate)
unit sphere

unit step function

unit vector

unit volume

unity

unity element (=identity

element=unit element)
univariate

univariate normal distribution
universal

universal constant

universal gravitation
universal set

universe
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unknown

unknown quantity
unlike

unlike terms
unlimited

unstable
unsymmetrical
unsymmetric dual problem
upper bar

upper bound

upper derivative
upper integral

upper limit of integration
upper quartile

upper Rieman integral
upper semicontinuity
upper sum

upper triangle matrices
upward acceleration
upward motion
Urysohn's lemma
U-shaped curve

usual metric

usual topology

utility

utility function

utility maximization
uv-method

\%

vacuous set

validity

validity of test

value

value function

value of a game
variable

variable field

variable of integration
variable parameter
variance
variance--covariance matrix
variance estimate
variance matrix
variate

variation of parameter
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vary directly as
vary indirectly as
varying

vector

vector addition
vector algebra
vector analysis
vector calculus
vector component
vector composition
vector derivative
vector diagram
vector field

vector function
vector integration
vector multiplication
vector operator
vector space

vector sum

vector to enter basis
vector to leave basis
vector triangle
vector valued form
velocity

velocity component
velocity constant
velocity curve
velocity equation
velocity profile
velocity vector
Venn diagram
verifiable

Vernier callipers
vertex

vertical angle
vertical axis
vertically opposite angle
very close encounter
very slow motion
vibration

vicinity

virtual

virtual displacement
virtual velocity

virtual work
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viscosity

visual display

visual display unit
vital statistics

void

void intersection
void set

void symbol

volume

volume integral
volume integration
w

waiting line (=queue)
waiting line system
waiting time

wave

wave equation

wave form

wave function
wavelet

wave motion

wave propagation
weak convergence
Weibull distribution
weigh

weight

weighted aggregate
weighted arithmetical average
weighted average
weighted mean
weighted regression coefficient
weighting

weighting factor
weighting function
well chained set

well order

well ordered

well ordered set

well ordering principle
whole number

whole number projection
width

Wiener process
word

word length
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work

working formula
working mean
working model
Wronskian determinant
X

X- axis

Y

Y-axis

year

yield

yield value
Young's modulus
Z

Z-distribution

zero

zero correlation

zero divisor

Zero error

zero exponent

Zero gravity

zero inventory

zero mapping

Zero matrix

zero of a function

zero of a polynomial

zero order

zero order Bessel function
Zero sequence

zero set

Zero sum game

Zero sum n-person game
Zero sum two person game
zero vector
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