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Fauresd | Editorial
HRA bRl # fafda oraar smearta Rigred

Quality Assurance Principles Rooted in Indian Sanskaras
https://doie.org/10.0121/VP.2025374725
IRad aoTR @ SfiEfe gfuet 3 a9 Y81 & oy sienfie oeifa &R J[ores & dr=

AR YA HRAT = Fg<dyol 8 AT & | Py AN § ABerdl & 70 J{rdl Jore
yde Jofera Sawdd € | g7 HONferdl # Iora ST U Hewayul e ¢ |

ol BT Aeqd 2, fhdl 9 @ T arewy ey, S S yg e S 9 | I8 Uh
AMR W& 7, Sif Tl 1 o7 a7 faRiear o= ar) 81T © | o1 9 aedd, feddl o @ vefa o
e faQrTdr & ® IR S9HT SUANT fh<l bR AT TSIl BT 9uiF B+ & v fhar S aahar
2| TP B AJIAR, IOl Bl e & B o/ 1ar Bl Ieptedl Il Al bl KR, [l
I /AT BT e Icpeedl AT Aasd, [l g%/ Har &1 faRarg iR fIeryamil & |#rdT |
el awq /ar @1 fafdre o SMRdY Toraa fohefl a%g /AdT &1 98 a1l 8, S 98 2 |

[OTedT FdeE, A ST BT ST UEdT dlel TG AR HAG o H BRIl Rl |
I8 IS Bl ARl H SEar del ©, AU Pl HH BRAT 8, AR THI U9 3 GARAl B
TN H IR $RAT & | o] JeG= W T8I Bl FYfe dedl &, dNd BH Bl 8, 3R I8k
ol oM @ ATEad 9 Sl 2 | I8 WA @I U AR #1S M Bf g9M 7 Y werar
HRAT © | TOTERTT HEE JUTell & IR R oROT o

1. T[orer fRIFoT AT (Quality Control Plan): 6@ 3fdFTd a9+ o diedl 3R AT ®I @
TSI B Sl 8, dIdl §9 Ad] DI GRT PR & (oY AR aedasarsii &l ure
IR B forg Iwyeh ufthamett w far far irar 2

2. UG fRIF0T (Quality Control a1 QC): $|H Aol =Rl # uiRa Scmal &1 4ifas
fAieror ofik wRleror fban Sirar €, R gg g foar o 9 6 98 ura o= vy
2 a1 T2 |

3. Jorg 3meard (Quality Assurance a1 QA): S fTIid Harsll @ faaRor ufshar a1 axail
@ [oral yaee fafemior @ ufdelt @ e & ol 2

4. ot GErR (Quality Improvement): SHH sl 3 =RUIN | U (pul &I T8 AHIET B
3R ST ge & foly Yaugeh Ugiadl ®I 3R d8ck 991 & fae 3 fa=r far S ¢ |

T[oTadT (AT BT Ieed IuraT Heel FEAT BT UdedT &, STdfh OTaT AT BT e
I FHHITRAT PI THTET H AT 3R S8 S AT & Sfl oradt dael FfSAT BT HROT I 2 |

U LT Ueb gaierd Ay g, e ganT ag ghfed -+ & fog fhar s
2 fr ®1g Sare a1 dar Afde Aael iR srawdmansit @ guf o | gad dgifsa aRom |
], Ffe a1 f=e= o1 A & forg uferamsit ik wfafafdml o1 srae afafea 2| gorar
fIwerdrall &I b & g I[UTaRTT STeardd Yeb U UfshdT © | JOTa Meard= Ufshar fhedl
FIAR Bl Ig GARAT B H eI Bl 2 b IqD IUT, U AT IqDb I&UNT gRI
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yATaE S, "R AR H e qere smearas g

fertRa Torer Aol B g7 B & A1 T |
S JHTd g9 @ fofg, I[OTeRT SATeardd bl
a4 qiifee & Argw | i vy | geor
BRIT ST ARy | AT 81, Faid aRoemE]
o forg, afifse @ fodlt R uer gwr gof
BRI, ST gRATSHAT # fa<i a1 vrea-TedH®
w0 ¥ fafd 9 8, enavasd g

T[OTaT JMEATHA BrAaITDHd Dl HDT
BT MR ST & ATAR 3TAT—3TAT Bl € |
eV & [y AHedaR HU H e\l b
O] AT SOIRR & HrI—fdaror H
IUAIRTAT wieor, Giem e, Riveq ader,
THIHRUT TNIETVT, SUTE BT GRIETOT R B oy
Terford Repe UR TR URIeTor TSIl BT
AT, gd Iqoreyol AirediR dre gHREd
PR B o AHS fABRaa R onfe |

7= 39 gt @ wdass Hfa 2 o
HAG &9 BT UTel & T4 [5T9d gad H HouT
BT JUR AR 8, 981 A ¢ | I8 HOUN &l
g8 vqgE 45 B, O fedl & "™ 8 @l
PR & | A B UFAM IqDb HA Bl
2 3R T o1 FHl B AR & Bl fHerar
2| 3T PHI I A FANT H G UG R
FHAT & | A & HH IAD ollad dl e
fefRa o 21 /e wAf ud o F Th
AT 4 @ folY, 3728 ARPRI B HARIGT
FHATTAR R DT WG AR Rl =
ARA H B PR AT AT | TBR =& BT A
2 gof AT, Rpd HRAT MR uRpd AT |

IR TRART H FHR B ] Afehed
& URSIROT Td FEST § IR0l Ao
P gie I FI= HAewayol 2| UB Jie B
Ager Bl gfte I ) FAg<ayol 2 | BRI Bl
IR H U JHR BT R 2| {Y AWHR
S ® gd B §, B oW SR Ig & e
Tqol /e G P dig A1 | I8 I gD

g & 999 &1 Siad o9 R 9g & A
o Rafqy a3 481 8| 98 99 & gd W1 B
3R g B q1e Al | 3 SAER W YIS DI
Rerfer Y Ao Bl 2 | g9 fa9el &1 U a1
fpady oMl ®, f6 R fddr gar g
— WA IRR WU ARp AT AR & =R BT |
SAGT IR AR APRI D BRI gRT
W & U 8 o 7, f6 SR fad @
BT 2| A HeRi @ Rafa S 9 gd
R g # Y B B | AR Silad &
JUReTH 2fh 3R A & haTcHs AR A
R 81T & | Ife BRI Ghield Ud GaRo
A 8 o I8 rgaIg © & a8 =afe
AT AT BRI BET| I S ddl
g 91 §, o udioT @afth @ gRT dior—ares
DI HARA URI[T | Hifd g8 dron—ared &
AWPR ¥ ARpd 8, 98 oI & 40 & IRl bl
SNTferl & wedT 8, 99 & AU & Sigd ARl
A FIHT gad A1 SiHd 8 I 2 | VAT sAdieTy
BT © Hifdh 98 FsIId & AR 4 g ¢ |
Tel RIfd 8N duRhd Ud AMINIG Sildd &l
Il B | AvpRIt~ad &Ifh Ud AT Uedel U4
wRie gl g Rerferal # gunfead vd warf-ad
B & g Rt Rig g & | ft ar

HIfeTey W1 Ped & —

“TeTTIAT: URSHT: JIBRT: UTehell
29”7 (3gder, 1/20)
A Wl W ITHT IR™ BIAT ¥ iR

PRI A IR |

PR ARh IR FAST & TDHIHROT Pl
FqR & ©Y H W & S Fhd E | AR
TSI B SuRAfY # wafh &1 Bar 7, s
qedTq 98 AMIeiG 99l 7 | gel Reafd ey
H AT INAT AHINTS BT BT =, s forw
aedes ¢ b g8 Preargeiierd d g sR,
AT IR T & AHRI A Apd 8 | O 9
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|l WIS BT JTgHd T 81 Il © 3R
A AR F=edEd @1 Refd 8 SRl &, 9
B ARPRIad AHITDT A FERAATYel FaTs

&1 fmfor grar 2|

R 9dR o d [N & T /GRS
SUANT R R o H Fravdl, ATHYT 3R o
JRATIBAT AT A &, I YPR ARAITE
AP WHR P A Yo D gig IR #A
# Afadmdr Ud IO B G5ER . Bl
g 3R SHP RS E—MT & TT H
3TgMd BT & |

FREdH JomHd I Sedd ok |
STV dgq T Aepidegdd: | |
(sifTfa)
HEPRI DI GT AHIT: 16 WIDHR DI
TS B | AHRUBTY T & AR 9 39 THR
s
1. T

N o o b~ w DN

8. FIHII
9. fIaR®™T /eI

10. HOfRA

1. SUTIA

12. JER™

13. FHIIA

14, fdarg

15. fqarerf Ry / Fai—aaus
16. A

W9 B9 39 WReRl d fAfed ufdar ud
IqS gfaures & oy MEiRd a9 & <
g I SHPT dSMdbal &I MW BT © | I8
FraRerd Ay YHea &=l & b g9 ufdha
H R & 918 Y Alth FAURIU A
9 b, Sl AU IHE HAl A FAN DI
D BR| E 1 B UK YeEd b
ToTe eI Hfshar v g & fodt o1
geR = T8 2

fUeel fadl @fed qiamce &1 ar=iaq
B A wE-—Ypd B qu W T @ IE,
SRR &1 gg B AT SH—8-T
BT TR AT, I FH TSN AT HT IRdfadh
upfa & faeg 21 e wHT fmir & forg
HI® BT AR 0T rw nawd § | 39
forg 9RA weERT 3 affd dide WWRI BT

gRach U T A & |

ydaEg S
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oner usT / Research Paper

oIfth FIN Bl HHPIABIT fereefa vd gwedetsdon

Thermodynamic Modeling and Optimization of a Supercritical Coal
Fired Thermal Power Plant using Cycle Tempo, Taguchi and ANOVA
Sl Td. U9, Ud. ucd’, Ul ucer
Dr.S. S. L. Patel, P. Patel?

!Principal, Govt. Polytechnic Korba, Chhattisgarh, India
2M. Tech Scholar, Mechanical Engineering, I. I. T. Kharagpur, West Bengal, India
Isslpatel@gmail.com; Zpoojyapreetpatel3@ gmail.com
https://doie.org/10.0121/VP.2025350579

AT

39 9 U H, 660 MW & $HIIell glfed sffashifad ddig eIfkh 09 &1 9™dbe <Hl 5
gR1 [afia SwrTfder el & Argq | fAfr= weres aRR™l # vawsii serdm a1 Sirg
DI S 2| AMHTA Tadsl qeIdT U B 7g g5ead yare IRRYfT &d &x & forg A
JgQ FETeT BRI (HE2 <16, G4 419 d9HH Ud YA J9HE) Bl gedq A T
(Taguchi) frdeds faf &1 IualT exa A fHar a1 | OF Tad dR®T & Idd & -
TRIAAN & AT JATE JRATBIT BT AT Lg AN Sl F9g (Orthogonal array) @
U H B g | UH—UP U & U9TAl DI Fe—AT Sird RAei—c—rsd 3urd (Signal-
to-noise S/N ratio) faeryor Ta UAIRIRTT 3ifs IRT=T (ANOVA) & gRT &) T8 | = &
Py I qeIld € b @t uTa H 83.43% I 3feraT (Contribution) & AT HEH q1d HIH Bl
RIS G&TdT OR Haifeleh FHTael Ureiel 8 Ud $¥e d1a 12.99% 1 ARl & A1 & 919
& JIIHT BT AT 3T 2 | 3id # fageryor & fafSmm=aar &1 Sita &) 78 vd aRema |aemiig
faam T |

Abstract

In this paper the exergy efficiency of a 660MW coal fired supercritical thermal power plant
under various operating conditions have been investigated through a thermodynamic model of the
plant developed by using Cycle Tempo 5. Operating condition for maximization of exergy efficien-
cy is optimised through the application of Taguchi design method by using three factors namely
condenser pressure, main steam temperature and reheat temperature. The operating conditions are
planned with three levels of each of selected three factors as the orthogonal array of Lg. The effects
of individual parameters are investigated by signal-to-noise (S/N) ratio analysis and analysis of
variance (ANOVA). Findings of the study reveals that condenser pressure is the most dominat-
ing parameter on plant exergy efficiency with a contribution of 83.43% followed by main steam
temperature with 12.99%. As the analysis says that, the parameter with highest F- value will have
maximum impact on response variable, the same has been checked by confirmation test. Thus, the
result of analysis is checked and validated.

ST I : TR 31T IRTRT (ANOVA), STCTHIBRT, Il SRaall g, Rivsiei—c—igd
(S/N) 3rguTa, T, SARTIDHR fFrael
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Keywords: Analysis of Variance (ANOVA), optimization, orthogonal array, signal-to-noise (S/N)
ratio, Taguchi, thermodynamic model.

R

M= HAR UG 319 [1] 71 s Urdferds (Parametric) 1eaad« # rashifad (Subcritical),
rfaspifaes (Supercritical) Td uRT—3rfashifad (Ultra-supercritical) ®iaer grfed ofs o= #
919 AT BT 600°C, GARITYA TTIH BT 537°C Ud HafTH @ BT 0.09 bar IR ReR I@aw
A1 SHYUT ST61 BT TAH AF T B oG AHA SRl 5 TRUYT HIFSTIR B SUANT PR
AIF BT AR [HAT| IV Y JIRUD © A1 373 ARV dTell AR Siel AT Sqawedl
R IR B gU Adhifcd, 3ffcshifdd Ud WRI—aifcshifae eRh AIF & @bl bl d1dry qefdr
I 40.40%, 42.48%, 3R 43.03% W &I |

IR HAR UG 39 [2] 7 U eI § 250 MW & Tdh 3fashifclds, JAwrad, Jaoidd
Jad SIS qlfed A ot |93 & = R W sgwiia fear| fee= 4 3= wu 9
SAM Td SHoll Ager AHIBROIT BT SUANT [ 11| |93 ¥ AU AMaeID Albsi Pl
SUANT IFD fageiyor ¥ fHar a7 | 99 S, exarsd, uw, [ufA Ud WRUT Sl Al Pl
UHIhd PR TAR JJwiud el B Hceld (MATLAB) T0MT AHCdIR & §RT Aheldydd
AT AT | 250 MW &HaT dTell W33 @ fog IR @ fafi=T srarersii § S9& aafdd gemer
@ R # Fhel WIF <&, PIAT @Ud &R UG 99 YdI8 &% $ AMI Bl gorr eel &
HATAT W TS I AFL PR AT Fael &1 fAfemm=IedRer fhar war | srgwiua el
q < gRem HAmgE o |

U WY BRI e §d Sevd fAgdE sraspifad wfh A3 @1 qerdl H gl @R o,
FEIERA TG 3 [3] 7 IR B sHhTsdl o A, gu ud sifaamies &1 aiferarg
el SR o | f[aeiaa Fesl @1 g9maeiiadr o1 R? vd ANOVA faeeiyor fafel & grRT Sifar
TAT| B IRIARd WhH Urad Qo) &1 e @ fafr= aRadeeia == o) AiRar
BT fgeryor fhar | Fesl &1 fAfM=IeRor Ffe fAeiyor & gIRT T2 UhH Uraell BT SCaHiaRul
fESTTg= 3l gaauRa=a (Design of Experiments) @ AT R TR® HaTSIaiol (Response
Surface Methodology, RSM) & &RT T TT | JTeT—3TeT el @ Uaidd (a2l &1 SudRT
PP DI led dUg eRE FIF & Adtgd R0 (Predictive control) &7 &< Td
Jfheud foar |

g SIgE [4] 7 TP Y H dFeR A9 M & qd & gdTe il BT SUART BRd
STA—ACIHAT ATl AATHG el wnfud fear| g9 Y 9 arafds e & feeq & om
qrell 3M® BicAgdal ¥ 921 o WaT aon fafy & andry wifts w3 # andfig wadgred fHE=or
Mo & @ 3R FEAHIHRT & folt Aoigd Hev U 8T & |

i wIfh WAl & Fwred & sedHiexRel & fofg T v gArar faffl b1 ST SR
Irel THE WY BT B G fIaRer okgd F S ey uF [5] # fear 2| i vd WRaR
[6] = T S/N 31Ut Td ANOVA &1 STINT &R Tth FIF Bl Yool Gerdl IR rararvi
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Sf. U9, TH. Uel. Ued Ud Ul Ucd, "HRIde oI, i Ud UAIdT BT STANT R U Sfsmhifae ardg wiie

dqHE, FUE S Ud g% 99 B 9
@ Y9G BT eI fhar| I=|IA 99 ArIHE
P FEH YAl RS & ®U H GRIT dAqT
g® 918 qIATaRvIY AT9H o7 | 99T Ud 311
[7] T 3T U WReR [8] 7 YA A urerd
qrareRei qroH, Fef~= &4 99T /1Y J9H1
R IR BRA U T&D & A WRI Bl oADR
T AT H AT d918 3R IADH
3T B AU TAh AYH DI RISl qerd
B SiE DI | I8l SN JFgurd fagetyor ve
UATfeIRT 8 aRu=T (ANOVA) dern Ris
(Regression) faweryor fdar &R Th—vd Uraret
@ g9rEal DI Fd fhar| ardeReiig qroEE
aifd JEGRI UEd Uil AT S
RV @ gite W1 &I qAT J=TeT a3l
D FTEAFNBRY & [y T Afedd Bl
Uh 9%d fAf & w9 § yrar| SIfie g o
[9] 7 @RTA Wed (Cost function) H AfFHfera
Ul BT S5 WR I $HR v afd fafe
B SUINT T o | g Hidl A fagd Scare
@ folU USRI &Rl & §edq 3Maed B
@I A &1 SuART 9T ud s [10]
o |

FeNeraren
9 WY BRI & AT =R0T TR E -

(i) I B FAPITPST feraelsr T argmur
—He <l 5.0 JTgHUY WITCIR Bl
SUART TR WA B SERMAH ael

IR B qAT AR BT [ &1 gl
(eT@d) & o 9 [5, 11] ¥ fobar ar ? 1

(i) IR Fafer a1 SrgurRiver - U e
@ I A &1 [ grweR Sl
R fhar T o | I Wik fafe wel vd
TeT § AT UehH UTaell & YT Sfffdeds

SEAHIARYT & oIy Ua geaRera ufshan
g & | e faverser # g
& Ul & 3ffidheud & forg aipfar fafer
TP YRRl HIETH SUAEl $R § |
aqfa fafyr § feer ==or 81 €1 [12-15]:

(i) ufore =R (Response Variable) a1 Sgea
(Objective) 3T 2TSCYC UM AL
(Output quality characteristics) —foT=TaT
sedHiaRY fear ST @, @1 fafeal
AT HIAT| A AT | g [IA
UGl GeTdT B |

(ii) fFRIF0T BR®I (Control factors) AT WshH
urgal (Process parameters) (GciHT e
d, WuE S@, g 99 duEE g
QRIS ATYH) B U8 dRA1 Sl b
IIrATE =R AT I DI YHTAT B Febdl
& |

(iii) TRV FRST & ORI TAT ITHT [T
gexuaR™ (Interactions) @7 fErROT BT

(iv) AT el 998 (OA) &1 g
HIAT dAT OA & oIl (Trails) # avie
IR YRIE0T ATl HRT |

(v) REFii—g—sd (S/N)  o/urd Ud
AR @it aRu=7 (ANOVA) fafer
BT SYANT R TAET b uRUE BT
fawetyor & T |

(vi) S%CH  Afdeus UTedll B WHE ST
BT |

(vii)gROTH eIt gead AfAHT Uraali Bl
AATYT BT |
faveryor # SuanT fHy U =0T HRGI

P SAD WRI B AT ARt 1 H g Ly

AR Sl g B SYANT B JATeT

BROI B foly TIR fHY 70 ifden fama

(Design layout) @7 Rl 2 & gacr 1T 8 |
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IR 1 TETd BRBI Bl WX BT TG

Levels
Symbol Parameters 1 > 3
CP Condenser Pressure (bar) 0.08 0.10 0.12
MST Main Steam Temperature (°C) 517 537 557
RHT Reheat Temperature (°C) 545 565 585

AR 2 ¢ Ly JMARTS G TE $ ol FRIF0 BRI BT YIS Je—a
Trial No. | MSP CP RHT
1

[E=Y

olo|~N|lo|lo|s|lw]|N
wlw|lw|d|N|N -
wlNvlR|lw[dRlw |-
N |lw|R|lw|[dw |-

(iii) Rrostet-g—sirgar (S/N) 3srgurd faeawor - Ryee—c—fsd aefiq S/N Tifsd —eye &
@ %eld (Log Functions) B & TIT UTdeT Sf¥cteror # IuRera faarvn/fafdear (Variation)
$1 A 2| IR STANT fhy S aret o9 AHe fafet & faudd, agfa fafdr & aderor
gRumAl & "e fages dor "y gFf R fIaR aR gRad ERel §1d &I Sl ©
S/N U |HId: O @Rl W B 8 dl—dlav—g—dex (Lower-the-better, LB) 1
BIg3R—<—dcX  (Higher-the-better, HB) Td & =ffimai—g—dex (Nominal-the-better, NB).
Ifp wlRh W93 H g Jare ARl H JAfABdH Yol Qe aie-ig 8kl ©, S¥lely
IHT eI H RISl G&rdl Bl HB I[uTac W eeToT &1 da+ fhdm SIrar 2 | $H®T AR
g & & Uh¥ UTerdl BT S| Wk 98 BT & o1 TR S/N S1urd Afdiead 8ram & [12, 13].

HB ToTaeT Sffieteron o1 f=TgaR erad fhar o war &

S 1 1
n (N) =-10 10g10 <E X y—lz>
TET n(S/N) BTZIR—G—dTR AT & foft S/N 31U U4 y; I JanT ¥ iffefead drerait
& faf=1 F9El @& A1 ARIdd <R IR ee gRT S @ TS aRdfdd GaRToll qetdT
() @ ST & T n GRAeAT (Trial) # Iexra (Repetitions) @1 AT & [12, 13]. Taii
Serarall [16] @ TOMT gROMA e |ia S/N Jrgurdl & |aRefl 3 # fewamr w7 |
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ARYY 3: T |IF H AR TeEre sravertel & foly yaRToll IR ud S/N Siurd
Trial {CP  [MST |RHT |1y (%) |S/N ratio(dB)
0.08 |517 |545 [40.087 |32.06007
0.08 |537 |565 [40.551 |[32.16003
0.08 |557 |585 [40.987 [32.25292
0.10 |[517 |565 [39.454 [31.92182
0.10 [537 |585 [39.915 |[32.02272
0.10 |[557 |545 [39.895 |[32.01837
0.12 |517 |585 |[38.911 [31.80145
0.12 |537 |545 [38.904 |[31.79989
0.12 |557 |565 [39.336 |31.89580

Olo|N|Oo|O|R~|WIN|F-

(iv) et 3ie AR (ANOVA) [5] - Tfa fafer o= ama # uab—vah uraet &1 awgot

fer Wy Fd T8 B GdhdT, WG UAaT (ANOVA) @ gRT I8 §Wd & | gAmET U
TiRerer fafy 8 [17] e STt ufasard! @ (Response variable) a1 S2% (Objective)
R =T FRIF0T BRSI & F9Tg B AT A1 DR D (o1 fbdT ST & | TArar &l Ao
T8 TRIETT B H AT S € b U SIWSETT Bl B I Afhedd Hrad g WY
I yaTfad HRa € [12, 13]. I8 faveryor 5% favassigdr R (Confidence level) OR faar
ST B

ANOVA 7T & It MINITAB ATHcdIR &1 SYANT fhar a1 € 3R aRumat &7 |rell 4
H gurrar T € | gRemEl W W § fh i g9 |aifde uaei) U & e v
STl 3 U IRTET 83.43% © Ud §9 AN 12.99% & W1 R 419 ATYHE BT IR
SIS

IR 4; RIS GeTdT & ot ANOVA & gRoumd

Source | DoF [AdjSS Adj MS | F-Value |P-Value | % contribution
CP 2 3.33953 | 1.66976 [54252.9 |[0.000 |83.43%

MST 2 0.52006 |0.26003 |[8448.71 [0.000 |12.99%

RHT 2 0.14324 |0.07162 |2326.96 |0.000 |3.58%

Error 2 0.00006 | 0.00003 0.00%

Total 8 4.00289

(v) BRBI BT Tedd T sd Bl [5] - CP, MST g RHT & forv wren ufoare (Reaia)

Td #eg S/N U o 1 7 AWy SR € | grael Wi & I 35ead Sfaerll b fora
1 ¥ oY fa=gall & wu d qwidr A7 21 S/N U W AEIRT A4l bl aRell 5 7 fear
T 2| $H9d AfRad, AR 6 H TUY FAR Yol ST & oy Seaad ufdwre v
Seaad S/N U &g Iraal BT |AIT gead Wk A1B3C3 & ®U H =rd fdhar |
T TE] H, e I H FaSS Uakoll qefdiedl d e e 7 sedd eEre
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3fEReITy § : WH T WR 1 W, I A9 A9 WR 3 TR UG G191 o+ W

3 IR BT A1 |

(vi) gRewdes Tdetor [5] - UshH UTecll BT $edH WR MR PR & Ugar $9bT SUANT R
T # gaR &I gfaardl @R (Response variable) & Ual ¥ 9fIs@moll & iR S9!

gfte &A1 Ufhar &1 3ifaw =ror & | wfdsgarfl B S arefl S/N- rgard b o [18] |
qoars fafer & &1 o Wl 2

npredicted = nm + Z(ni - rlm)

i=1

&I Ny, S/N 3UTT BT Bl ARY, 1), STCAH WR W ARI S/N U, 0, AR yraai
BT G & | S/N U H GoIR P FRON 6 H IAARIT TAT & |

Main Effects Plot for SN ratios

Data Means
CP MST RHT
32.2
§ 32.1
=}
o
Z
(%]
5 32.0 / //
c
®©
(]
=
31.9
31.8
1 2 3 1 2 3 1 2 3

Signal-to-noise: Larger is better

s 1: =\ SIN SruTd faves UshH vrerdt
AR 5 A S/N 3uUrd & oy afcrrg |aRof
Level CP MST RHT Overall Mean S/N Ratio
1 32.16 31.93 31.96
2 31.99 31.99 31.99

3 31.83 32.06 32.03 31.9933
Delta 0.33 0.13 0.07
Rank 1 2 3
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AR 6 : YFASll Q& & oy YiedhRe URIeToT &7 iRemA

Starting process Optimal process parameters
Levels parameters Prediction Actual
A2B2C3 A1B3C3 A1B3C3
Exergy efficiency, % 39.915 41.036 40.987
S/N ratio 32.02272 32.2634 32.2529
Improvement of S/N ratio 0.2302
Prediction error 0.010

(vil) FFgel fectuer & fafdarmeaar @t wifg
& [5] -

() aroft 6 & W B 5 gfoRrdy ==
AT YISl qeqdr R I F- AN Bl
Eferd fRer @ ugl #) waifdes wwra
BIAT © | 9 o¥g fawelyor &R = &1
Pl BT yAE H RRIGR @1 gite aleror
@ gRT Bl © |

(il) "TRBIHAT IIEToT:

I UREHIAT (Null Hypothesis, Hy) -
AT SRG TR U9 & Faw | o
HRES AeH I Aedqol el © |
defedd UREHeIAT (Alternate Hypothesis,

Hp) - UGl &R$ WR U¥1G & Had #
e BRe shifacyol/meayget & |
T URBAT DI I fal ARGl
a1 & forg fofa e 2g wafda e
g

fIeaa i & a WR W, Hy &I dad
N I P > a Td AIPpd AT BN AR
P<a.

Bl 95% fawadReT R & folg, o =
1- 095 = 005

gaq= Brd H, IR 4 I Ig @I AT
5 & 1 g/l &1 P-AT 0.05 | BH
2 3rifq vawell qerar & e # A RS

Igd &1 Sifoageimradfia € W g
gaTal B ATHT STAT—37eNT B |

Arfad srguirer

AR AP BRI aTfed eARh FIH

@ UBfa Afwifies TeR @ B 3Ed W
g % 39 oy o # yanr @1 g R @
ITIANT VA 1 (i 21fh wa=1 | fobar
ST WAl © | AFIT B IR B AR

YATGHR] Tl BRPI Bl ITdh Hed & A
@ FFHU I Y& B §U 3R ST AHI
@& AT DI UTAfAehdr ad §Y HAFT DI qErdn
¥ gfg @1 I w2 |

forspd wd sifosy & ong ferder
qdATST N MR &

IfETdl HRE (JB1 W Tadsll qeqdl) W
PRDBI D AT UHIG BT eqIT
1fe, SN 3gurd Td ANOVA &l Ui
RS A AT HIF Yadoll el W
8343% @I Hfaed BReN @& W
et g9 Haifrd IHTHR HRS & 3R
B d1a 12.99% RRIER & A1 g4
AT ITYATT BT HH 37T 2 |

T OIRh WIF & g9 Y UGl
Terar & forw T =R_f @& wWRl & ded
H SSdq YaTeA Jraverel &I ffved fhar
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AT | JETERY & oY, acid fageiyor o
AU T WR 1 W), &I 99 J9HH
R 3 UR UG YAAIUT A9 YA WR 3
R YT T |

ANOVA T 95% fagaa=iadr R &
AT B TS TAT YehRS WA gRT 3
WHH Ul @ Sdd WX B g fear
T SR Sfad: FRgul fageivor ud gRomEi &
faffmrgar &1 dUe F-AiRegar A den
IREGAT YRIETTT & gRT fhar T |

afosr & oter forder — aaq™ Y 31|
H HIF B el qdT WR b A gTe
BRGI B JITEl BT AT BT SMHA fhar 1T
2 | T 3 AraraRviiy Ud FeETed BRBl ©
UATal BT eI WA B I Hraf § fhar
ST Fhl B |

o U HF UYH ISl debeiiat oIl Br
FaATaed B eraract

Alphabetically  sorted | qofarer TR
terminology in English | presy rearachy
Cycle Tempo AThol T )
Efficiency cerdl

Exergy TSI
Modeling el

MW LRIEIS
Optimum geaq
Parameters Tl
Regeneration SRR
Reheating eI
Simulation IR
Supercritical arferepifere
Validation fAfra=rHvoT
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AR

MATPR WA A FAAD, AR 9 TR b Tl IO 59 2 NS A—Haddel FHIHRON
& U@ IMaRd g1 Taf URgd fhar 71 2| t = ReRid oM R 39 & & HIfdd 3 — I
MATHR 2 | T U1d & A9 AURRAR — Fige] a3l g o Furd @ Jeam™ &
Ao ¥ a1 U ARyl — RIS ewl, S BT AHRITGROT T B 8¢ U Af~idhed fhar
&1 AN frar a1 8 o <ukh § f5 93 vd Ay € eI mal¥id el # oreR v & v
R TR G A UR g0 o FUTd Bl ARd JHTl IBATH B ST Fahdll @ |

Abstract

An interior solution for spherically symmetric perfect fluid with charge and variable density
of Einstein - Maxwell equations is presented here. Considering t = constant, the physical 3 - space
of this solution is spheroidal. An approximation procedure is used to get a generalization of the
standard Oppenheimer - Snyder model of collapse and Maheshwari - Gokhroo model of halting of
collapse, which represents that collapse of large as well as small objects with charge can be halted
more efficiently by considering variable density instead of constant density.

BT OE : Yocdd AUrd, 37799, =R o9, T4, GFHM |

Keywords : Gravitational Collapse, Charge, Variable Density, Pressure, Mass.

ulREr

gedre fae ™ @1 Ha AgdqUl HARISH § W Uh & WU H, e U & ws 9w
SIAHIfda] ITIRINT 7, [/ M= |erdT U |rid el Rl 2| o e &
AT # AR @ Gag Gl fid vd F1at B a1 e — e el J ffea ek 21 sfia
gfte & A1 Bg IRl & IR & T2 & WU H, oI U BT b DI FHE S IR

ST B9eT Heeayol 8IdT & |

IR 3R FEeX [1] 7 ReR wacivarses a1 W & |1 gdd & e fUs &
Tocg AT & IR # IR @l B | e d1e odd U 9 SHD ABAH D MeTI
R BB A e AT | R [2] T ERelldd d1d IR UihAT Bl SR §U ATHR
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AT AT T TH. B, MG, AP & IRV G T EAE gRT MABR w0 ¥ GAfd i & o,

T U & Hed DR U1 by | geR [3] 7 [ocdld (FUT &l 119l & A1 dedee
frar | fiewie [4] 7 qaicq ATy 9ol gRT o Aurd & AHA™ @l FraT o
TIMAT € | AR 3R TR [5], [6], [7], [8], [9] &1 Ta1@ wica Sifvd =t aRRerfaait
d fafr= gRe @ Fafta Joaa fom, fAftEaei d $w1 g o faga s fear 2
ARTIRY 3R MG [10] 7 MR O & 1T A & IRV gRT o furd & A o
FATET P ST B |

I WY TS H gl &4, S77A% IR TR e ¥ WX BU S 9 WY & BIC AR AAMAT
Sl & o U &I b B FHERI W TG B T8 © | I8l G b A BT AG

r.2
oo wu A Pzpc(l_?j forar T 8, S8l MaeR fis @ $% IR g9« § 3R S9& 915
S — O 89 MoaR s & Wl &1 IR ded &, U9 B BIdT oidl ¢ |

3iae faw Td BIe
e iR fedhax [11] 7 <uitn € & R

1_kr2 )
ds? =e'"t? -(—2A)onr2 —r’(d6? +sin® 0dg?)
_r
e (1)

T 35 MO & §T S & AT UH AT FaT IR & ARG AN H gt
IR T 2 |

I S SO S1f¥d BIAT B, A Hdo |Wd T8l 8 @l duis 9 Joad T 89 @l
Yael AT 8l |
SWIh Wdh (1) § HB aRadd - W 9g AR 9ed [12] 7 W&
1—kr?

ds? =dt? - Rz(t){(l—z)dr2 +r?(d@* +sin? 9d¢2)}
—r

2
T HI, ST MATHR w9 A FAHT &R Td dTal o q2iar & o k=1-—5 U 3R
) 2,2 52 2 ] R ]
2, &l b 3R R TelldR 3—0F dt=0 & HIBRoT uﬁl\l—zzlﬁ td Beld 2 |
R b
SRR D (2) ATUTEZHR — FSSY WP Bl T WC AR T |

&5 AHAIBU BT HaATETS

e X' =1, xX* =6, X’ =@, X' =t B gHEBR, FMEET — Taqdel THHIN

R}—%é}R:G} =-87T, & % (2) & o1y 1 YR &t b T &
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—__ TR _oR_ =-87T}
P TTR'A-kr?) R RE. M
..... (3)
B N )
(522: 3?__ 21 kz 2 B_R_z__Sﬂ-TZZ__Sﬂ.T;
R*(1—kr?) R R
..... @)
j— — 2?2
G::_ 22(1 k)2 - — 21 k T R—2:—87Z'T44,
- R°@-kr")* R*Q-kr®) R* " (5)

TRl U U fdg srrfd . @ e 't @ Ame i@ Bl SRTd aRar 2|
2 A € & sraRer aw @ Wifas Al qot g iR smaer &1 fAsor 8 | W fadwor
gg T, fr= v fear &

TJ-I=MI-+E;:

J

..... (6)
el M| =1 geR aRaifd @
Mj=(p+pN'v,-ps, ()
_ : 1;i=j=4
SRE v'vj={ I .J """ ®)
0;1,j=4
foram mr 2|
2
3t Mf=M§=M§=—p,Mf=P=Pc(1_%j ----- ©)
e g} R o &
[ i, 1o
El =—F,F" +25].FUVF“V _____ (10)

MATHR FAMATAT & BRI &3 Q¥ Fi & g« ucdl & w9 § % F4=-F“ g | I8
Tofar € f E] & o[ ued e yaR &

1
Bl =B =B} =-E{=-70"g"(F.)’, (11)

STef erer™d [13] gRT =1 waR faar i &

ﬂ— 9 g"F, (—g)ﬂ SRE
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ST J“:%Ji_; ..... (13)

foram T 2
I BT A TR (12) F uferenfid BRA R Fyy &1 799 A9 Ui BT @
orR [1—kr?
S (rpr
-re (14)

A FHIEROT (11) W g4 = gRome ura g @

2.2
o’r

1_ 4 _ p2_ 3 _
El_E4 - E2 - E3 - 18 o (15)

STEl o A BT I+cd 2 |
THIHR (6), (9) @ (15) B AN ¥ &H 7 gRum e 8l &€

2r2 GZrZ r2 G2r2
Tlep+Zl T2=Tl=—p-Z  Ti=p|1-— |+
1 p 18 2 3 p 18 ¢ Pc R? 18 (16)

THIBERT (16) BT THIHROI (3), (4) T (5) H UfcRenfug o= W &4 7= aRvm™ ura 8T &:

2,2
Gl =8r _Arnoc’r
..... (17)
2,2
G22=GS3=8 p+47z0' r
..... (18)
r Aro’r?
4
g Gi=-87p (1_?} s (19)

o’r?

A1y &, iR (16) W gH T T, = > 097 g & drerfq G2 -G, >0

A TSR, THIGROI (3) T (4) BT STNT B — k(L— k) > QI BT B, AT T4 F9a
2, o9 k< 03frar k> 1 87|

2

W, k=1-2 o wereasy K>1 wia 78 2| o SR W K<0 IIt e 2 |
R2

THIHRON (3), (4) T (5) BN FHIHRON (17), (18) T (19) B AT HAMRTT H=H WR g4 14
R Ui B &

_a-kE-k*) ,R_FR’

87 D=
TP TR A—k)? TR R% (20)
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) (1-Kk)(6—kr?) R’
87 p.| 1 |2 EZOZKT) R
”pc( sz R'(1-Kk?)Y R (21)
ok (1— k)
8ro? = ——— =K
g ° RZ@-kr®)?* L (22)

k<0 & forg, fiexvll (21) T (22) ¥ & . >0 g 0° >0 yra grar 2|
1T B, FHIHRT (20) A g TE@T ST AHdT & b

, k(k—1)r(3—2kr?)
 R?(1-kr?)?

87 p >0 Sg k<0

I T4 p ol &g & A1 9% dedn 2
TR g 39D g ' BT O r @ ATUeT 1Ghed Bl R PR § |

A1 B, r=073JfC B, AT 8n p' =0, AT Bbg WX I[@ FeR TAT YATH © G s U G
S TR U89Sl ST @ | I 39 URG¥I # [ocdrd U o aRebedr &1 @1 o Fahdll © |

BT (22) k=0 H FfeRenfid &R R o =0 U 81T & 9 SIRRH 8 AUTEIZHR
— FssX & | uRafid 8 Srar 2|
AT B, BN (20), (21) T (22) H R Pl R o9 W &H = aRoms o g1 &

o 6/8zR@A-kr?) [ k
P (2-krd) K_1' Rr® IRTE k e (—o0,0)d R & ... (24)

r’ 3Jk(k-1)  (@-k)(6—kr?)
9 (Hpc[l_?]_J%R(l—erfleﬁRZ(l_er)z ..... (25)

TR0 (24) § R>>1om W g 0>> P &Y # 1 Aeaqol UROTH e e 8 |
TE ST & b SRY — SRy fis 97 &1 O €T €, 319 1 b v MW BT 2Rk A1 Iohl
A 96 B! T | A A BT fTEEE B g Ul & g 1 @I b § Feaqol AT
T & | wReg, BIC fiSl o € o fifverddr & e € de1 off wehar | gafy, sy wu
W Bic Ul 8 =R ©cd Bl YAD ST 9gd Heaqel 81 Sl ¢ |

At &Y, AHHRT (24) H |, r=0 gfRenfig axa R g . o U BIAT 2 | Jid Bg W
T gD B | P

THEROT (21), (24) T (25) H , R = 1 ufoRenfid &=+ R g =1 aRom ure 81
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AT AT T TH. B, MG, AP & IRV G T EAE gRT MABR w0 ¥ GAfd i & o,

_ @-k)(6-kr?)

o7 e (4 ) =5y

o 6487 (1—kr?) k

P (2—kr?) k-1 e (27)
S 3Jk(k-1)  @-k)(6-kr?)
q G+p°[1 RZJ M(l—kr2)+16ﬁ(1—kr2)2 _____ (28)

319, TATBR U & g JfAld r=0 W FHIBRY (26) ERT k =1-8.373p, W &N
2 R k<0 & 91 8o ax7 W 11 Agaqul SrIfidT a8l &

pe >0.119

MR fis & A W) Aid r =R = 1 R, THHUT (26) gRT k = 6 W &Il &, S
k<0 & aoi8 9 9¥q 98l 8| o/ I8 W B & o) 9@, o MR s & dg o A
TP S IR SR €€ 8T &, Yo 0 ¥ Y 761 BT |

AT &, FHHRO (21) k=0 H ufoRenfid w1 W 'H r = 0.29R U AT T M
k<0 |rT — 12T BT (29) PI & H I §Y 7+ IAMADBT BT ARG HRAT ATIAD
g

r<0.29R

39, 89 k @ A= onctd A, ST b k=0 & 9gd Aolald 3fal R & & a1l —
ey Ogrg%Rzlaﬁw—wﬁWWﬁﬂwaﬂﬁ%

Rerfy — 10 wfiaxolt (27) 9 (28) # k = -1 fRenfyd wxw W & A gRomm e g
& 1063212 <109542 ¥ g5 p T FHA = 0.0661M©
Y

Rerfd — 22 afiaxoit (27) T (28) & k= -0.01 ufoRenfid &= W= & ot gRoms o 2t

& 45335<Z <45476 9T 55 p T THEE = 00214 MO
p
Raftd — 3 |0l (27) 9 (28) # k= -0.01 wfeRenfid o= R g4 4 aRomA o
(o2

BT & 1.4962 < . <1.4966 Afd o> p 9 GFHH = 00118 M©®
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SWRIH dF1 Reafai &7 < ot gRT
ST AT 2 |

offer TS H UG 3ol @l Bt AeATeAD
&t ersaractt

Alphabetically | gufgrer aﬁ;ﬁﬁa IEE

sorted terminology SraTaa

in English

Gravitational ey fama

Collapse

Charge CIEE

Variable Density N T

Pressure ard

Mass SSHA

Induction N7

Space - Time fem — @1

Field Equation & gETHIoT
foreapef

SRKG fqgeyor §, 98 T A & Bl
Imaf¥ra fiel & o Furd & JwAa™ B
yefRfd &= arel Ud fAeel &1 sreae fhar
T 2 | AR (27), (28) T B9 UR 3METRd
I Referdl &1 3o w7 R I8 W

& Ko fafr=1 omee a4l & forg, fafa=
SIAM dTel U Mae §RT &9 Bl AHA Bl
gorg ¥ ReRr €1 AR iR s [10] A
Afed G arel fisi & forv R w9
@ A1 A D RV GRT [ocdid AU &
IBATH BT FHIAT BT ST §, STdfdh qH
T H 3R T & A W TR g-cd ol
R SWh il Rl § 91 gRT o>P I8
<o AT 2 @9 s aret fUsh | o
AT & UROT gRT Tocard U Bl Reherrd
T T |
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AT

S ¥Y UF BT I PUE — T FEAMD b Fa H IR — RGBS Iudad (Anti — Fuzzy
Subring) T TR | UTGHI BT IRFIT BT B | 3AD ARTR, 37 AT 45 H U — 3=
SUGAT B O — T FeAMD Ao H & T GRNTST BT faeelvor fhar Tar & dem FEreiRar
T BB I W1 AfUIed R g g | 8T § Ul — aREe IUderd @ IO (*) BT STURM B
aferarfed faar a7 & o suw 9T ¢ vwa A g o g |
Abstract

The motivation of this work is to make acquainted to the readers with the notion of anti-fuzzy
subring of a ring under product T- conorm. Apart from this, analysis of the definition of anti-fuzzy
subring with special reference to product of T-conorm has been carried out in this research paper
and some theories are derived with a few results on homomorphism. At the end, we have proposed
the concept of product (*) of anti-fuzzy subring along with some related theorems.

ST A& : INHS SUderd, Ufd — IR{S SUderd, Ufd — 3R{S SUderd HI o, Ufd —
BT IUGAY DI FHTBIRT

Keywords: Fuzzy Subring, Anti-fuzzy Subring, Product of Anti-fuzzy Subring, Homomorphism
of Anti-fuzzy Subrings

ufRa

IRT YT B ARG A STas [1] 7 @1 ol | 39 URSUT & Uerd A €1 gDl
AR fafder el H ol 9 98 R8T 2 | 9qg RIgid (Group Theory) & &3 H 3REC AHzad &l
TIRT |9 JAhes [2] 7 fhar dr Ay & G G & e SUHE I ARV Bl
gfeurfed fbar | 59 SR & Uverd 3R%e NGld (Fuzzy Theory) & &3 H Hifcdl URdc
SfteTd gy TAT RGN (Fuzzification) @1 Ufshar # ol &g | dlamaR #, forg [7] 71 e™wge
IUGAd (Fuzzy Subring) oI 3R%E UISTIct! (Fuzzy Ideal) &1 /@&rRen &I ufdurfad fdar |
SAD YA, 3Tl LRSI SIferd [8], Joll Ud o= [10] T2r R4E [5] 7 3R%e Iuderd
oI GE UISTAcil & g UEAl DI fdaa-l o1 | 39 2Ne 9= H g4 3Toi9 U4 31 [9] §RT
1 T Ui — SREE UGS B JIYRT Bl gRspd fhar & e g8 yelia fbar & fb g9r
ERT 1 AT AR 3 §RT &1 AT SR H 310 v d & | 8 0 T- HAD
T g H Ui — 3R SUTd W ARG B yHa A ufiuifed fad g |
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uRa=ITeH®

e 1 [7] 9T fR R <1 fRemamy wfhumen (+) @R () @ el e dor ® @ P, R
BT U JWHS ST & Td P B R BT U AWHS ST $ed o afe P fgamemd wfshar
(+) @& folu 3 pe SUEHE (Fuzzy Subgroup) B T P fgameamy wfhar () & folv arme
IUFE™ (Fuzzy Subgroupoid) &1 | 3fIfq,

(1) P(u + v)>min{P(u),P(v)}, YV u,v €ER

(i) P(-w)>P(u), ¥ U € R

(iii) P(uv)>min{P(w),P(v)}, ¥ u,v € R

ufderar 2 [9] AT f R <1 fgemumy wfhamet (+) 3R () @& HAMel s dod ® @01 P, R
P U RGBS UMYz & dd P Bl R &I U Ul — IS SUderd ded & afe e vl
T U Bl B —

(1) P(u +v) <max{P(u),P(v)}, Y u,v€R
(i1) P(-u) <P(u), YVUER
(1) P(uv) <max{P(u),P(v)}, Y u,v ER

e T- AeHAGD P AH A UlT - 3RBS IUTAT B @RI

ufderaT 3 AT {6 R T fEamemsy |fthanstl (+) iR () & el Uh aed § 97 P, R &7 Udh
3RGHE SUFTAd § 99 P &I R &I U U — 3R SUaerd ded & afe fw el &1 are
BICT 8 —

(1) P(u +v) <P + P(v) - P(w)P(v), VuveR

(1) P(-u) < P(u), Y UER

(iii) P(uv) <P(u) + P(v) - P(wP(v), Y u,v €ER

SIRRH QM1 IRATIT & F<H # g9RT B I8 © & afe P aRamr 2 & a1t # v ufay

— IS SUYISAT & A URMIT 3 @ 37ef # 1 U Ufd — e Sudad & fohg S99 fawdia
IE MaD TEl © |

A1 fo5 aRvTer 2 § P, R &7 U Ufd — 3Ge SUderd § 99 g U © —
P(u +v) <max{P(u), P(v)} <P(u)+ P(v)-PWwPv), YuveR
Pwv) <max{P(), P(v)} <P@u) + P(v)-PuwP(v), YuveR

9 UPR 89 I8 B8 Adhd © (& URWNT 3 & d8d P, R &1 & Ui — 3"He Iudad &
fhg A= w4 # P(u) + P(v) - P(u)P(v) % max{P(u),P(v)} ¥3d ¥ -T&l & | aa: I8 e
el S |Adhar & fb afRvmr 3, aRWTeT 2 3 31fd® =mas § |
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IWIH IRV TR 3T FB YA
YAT 1 AT [P IRpe SURgEd P, 9ol (R, +,.) @ U U — pe IudAd © a9
frfaRad s 9 8 —

(i) P(-u)=P(u), V Ue R

(i) P(0) < 2P(u)-[P(u)]>, ¥V u € R

(i) P(u-v) < P(u) + P(v) - P(w)P(v), ¥ u,v €R

AT : (i) AT b aRpe Iuageed P, aod (R, +,.) & Us Ui — 3G IUdald & ad
AR UM & —

P(-u) <P(u)

3R P(-(-w) < P(-)

i.e.,, P(u) <P(-u)

« P(w)=P(u), YV UER
(i)  P(u-u)=P(u + (-u))

=P(u) + P(-u) - P(U)P(-u)

=P(u) + P(u)—P(u)P(u)

=2P(u)-[P(w)]*

i.e, P(0)<2P(u)-[P(w)]? ¥ u€R
(iii) P(u-v)=P(u + (-v))

<P(u) + P(-v) - P(u)P(-v)

=P(u) + P(v) - P(u)P(v)

i.e., P(u-v) <P(u) + P(v)-PwP), YuveR
yAT 2- AR (R, +,.) UP I9F Bl T P, R &1 3R%e IuFged 8l, dl P Bl R & U
i — JRT ST dEd ® Afe

Y u,vE R, P(u-v) <P(u) + P(v) - P(u)P(v) 3R P(uv) <P(u) + P(v) - P(u)P(v) @ 1T P(0)=0

gAT @ AT f6 (R, +,-) U% 989 & TAT P, R &I IGe SUTI=ad 39 UHR ¥ 7 &
P(u-v) <P(u) + P(v) - P(w)P(v), Y u,v€ R .....(J)
3R P(uv) < P(u) + P(v) - P(u)P(v), V u,v€ Ra& AT P(0)=0
THHIT (i) A
P(0-u) < P(0) + P(u) - P(0)P(w)
=0 + P(u)-0-P(u)
=P(u)
i.e., P(-u) <P(u), YUER
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39 3MfafR™ V u, ve R, AR U9 &
P(u + v)=P(u-(-v))
<P(u) + P(-v) - P(u)P(-v)
<P(u) + P(v) - P(u)P(v)
i.e., P(u+v)<P(u) + P()-PuP)
3 P, R &I Ui — 3"%e IYaed & |
UAT 3 I f 99 R W R' W TP FAGIRAT € T P 9 Q HA%: R 3R R' & ufay —
3HE SYaerd 7 Al f1 (Q), R &1 Ufd — e Iuderd 8hll |

YA : AT f 99 R R W U FHIGIRGT & T P 9 Q %HA%: R IR R' & ufi —
INHT IUIST B AT

VYuveRTU+Y, uv €RIR f(u), f(v), f(u+v), f(U)ER.
39 BN UM ®
(FH @)U +V)=Q(f (u + V)
=Q(f(u) + f(v)) (f T FATGIRGT 2)
< O(f (W) + QUf (M)-QU (W)Q(f(v))
Q #fr — svpe SUdCd )
=(f Q)W) + (FHQ)W)-(F @)U (QNV)
e, (fFY @) +v) <(FHQ)U) + (F (QW)-(f QU (Q)H(V)
AR (1 (Q)(-w=Q(f(-w))
=Q(-f(w) ( f VP AHIHIRGT 2)
< Q(f(w) (Q ¥ — 3pe Iuaer )
=(f1 (Q)(w)
e, (F*(Q)w < (f* Q)W)
3fAd: TR UNT ©
(F* (Q)(uV)=Q(f(uv))
=Q(f(u)-f(v)) (f T FHIGIRT )
<Q(f(w)) + Q(f(v))-Q(f(w)Q(f(v))
(Q ¥ — 3R SUTd )
=(f* (Q)(u) + (F (Q)W)-(FHQIU(FHQ)V)
i.e., (F(0)w)<(FH(Q))(u) + (FH(Q)HMW)-(FHQNU)(FHQNMV)
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3 f1(Q), R @I it — 3™pe Iyaerd ¥ |
ufer - 3RGe Iuaed & o (%)

IRETST 4 A1 f6 (R, +,.) U 9 & TAT P TG Q, 9o R & UM — e IUdeld &,
9 B9 QI Ui — 3RHBT IUgerd P 3R Q & YU (*) Bl 39 TSR URINT PR & —

(P * Q)(x)=P(x) + O(x)-P(x)O(x),v x €R

SIRITh Ui — 3G STl & T[0T b (AR B AR TR BB e RumT WIfUd AR @ |

UAT 4 I8 TEIOM PN & "SI U — 3Rpe SUderdi dI IUIP Y VS U — IES Iuderd
BT e I

gAY : AT fb P Ud Q, 9o R @ Pl al Ui — 3 ¥pe SUaed © od

Vu,ve R : TRYTYT 4 & FFAR 8AR U & —
(P*Q)(u + v)=P(u +v) + Q(u + v)-P(u+v)Q(u +v)
<[P(u) + P(v)-P()P(V)] + [Q(w) + Q(V)-Q(u)Q(V)]-
[(P(w) + P(v)- P(u)P())(Q(w) + Q(V)-Q(u)Q(V))]

=[P(u) + Q(u)-P(w)Q(W)] + [P(V) + Q(V)-P(V)Q(V)]-
[(P(w) + Q)-P(W)Qu)(P(V) + Q(V)-P(M)Q(V))]

=(P*Q)(u) + (P*Q)(v)-(P*Q)(w)(P*Q)(v)
Le., (P*Q)(u + v)=(P*Q)(u) + (P*Q)(v)-(P*Q)(u)(P*Q)(v)
B
(P*Q)(-u)=P(-u) + Q(-u)-P(-u)Q(-u)
<P(u) + Q(u)-P(u)Q(u)
=(P*Q)(u)
Le., (P*Q)(-w)=(P*Q)(u)
(P*Q)(uv)=P(uv) + Q(uv)-P(uv)Q(uv)

<[P(u) + P(v)-P(WP(V)] + [Q(u) + Q(V)-Qu)Q(V)]-
[(P(w) + P(v)- P(WP(v))(Q(u) + Q(V)-Q)Q(V))]

=[P(u) + Q(u)-P(w)QW)] + [P(V) + Q(V)-P(V)Q(V)]-
[(P(w) + Q)-P(W)QW)(P(V) + Q(V)-P(V)Q(V))]

=(P*Q)(w) + (P*Q)M)-(P*Q)(u)(P*Q)(V)
ie., (P*Q)(uv)=(P*Q)(u) + (P*Q)(V)-(P*Q)(W)(P*Q)(V)

SO Ig YA Blar © fd a1 ufd — e Suderdl &1 Ui Y UP Ui — RGBS
IYaed BT © |
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UAT 5- AR P, Q Ud R U& Ia0d S & UfT — 3RWe SUaed g, df Ufd — 3Rpe Suaerdl &
ERT ST A7 qUA (%) AEad UG HAATHI [ORH BT el Rl & |

AT : JH1 f S TP deid 8 IR P, Q Ud R eI S & Ul — 3Re SUaerd @ dl
V U,€S, TRAT 4 & IJAR BAR U & —
[P*(Q*R)](W)=P(u) + (Q*R)(w)-P(u)(Q*R)(u)
=P(u) + Q(u) + R(u)-Q(uw)R(u)-P(w)[Q(u) + R(w)-Q(u)R(w)]
=P(u) + Q(u) + R(w)-Q(u)R(w)-P(1)Q(u) —P(w)R(u) + P(w)Q(u)R(u)
=P(u) + Q(uw)-P(w)Q(u) + R(u)-(P(w) + Q(u)-P(w)Q(u))R(u)
=(P*Q)(u) + R(u)-(P*Q)(w)R(u)
=[(P*Q)*R](w)
~[P*Q*R)J()=[(P*Q)*R](u)
Le., [P*(Q*R)I=[(P*Q)*R]
3 G S & UT — 3RGHE IUISAT b §RT ST AT IO (*) A< UM P dTel
HAT 2 |
3fAd: AR UM ©
(P*Q)(w)=P(w) + Q)-PW)Q(u) 3R (Q*P)(w)=Q(w) + P(w)-Q(w)P(w)
4fF P(u) Td Q(u) AI faRret [0,1] H e 2, oren:
P(u) + Q(w)-P(u).Q(w)=Q(u) + P(w)-Q(u).P(u)
~(P*Q)()=(Q*P)(u)
=P*Q=Q*P
3T ge1d S @ Ui — SpS Suderd] & gRT ST TAT UM (%) SHATTTHI T BT qrei
PRAT & |
aifarediepier
AGE Ol HAR; e 3R Seflie e uRkg, 78 ficell @ aRs s
IR H& HRA & folg g=gare Sifud a’d © |
o U ¥ U 3l osEl B AATGND Bl eremTactt

Alphabetically sorted terminology in English | gofgrer S REIRSREAINEACS)
Anti - Fuzzy subring gfa — S IUITY

Conorm BEGIRED

Homomorphism FaTRTRAT
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Fuzzification SRR T
Fuzzy group 3RS YT
Fuzzy groupoid RS AT
Fuzzy ideal IHC US|
Fuzzy ring 3RS Il
Fuzzy set IpT T
Fuzzy theory RINE T Rrerd
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Tfor, HIfe!, SRR R Wikege! |fed A= aFl # sde |w9Ifad sryarT 4 [fed 2 |
9 O UF H AT 7 2 B U Ahed SEer $9 SuIR 8 dadl & | faRne el |
T SIfea TR TRl BT & R & folq ORI fagelyor Jedr AT 31aT xar 2 |
AEHAl AR IO 59 Ao AT BT SYINT g FAAHBN FRyd B, FHIBA! DI
TATHT B 3R AThel TGN B & BT @ folg HR Fohd & | Hifdar § &8 Hifaw
RN BT U fddhe FHIHRON gRT fBa1 ST 8 5 H-%ee o faRie wer enfid
B 2| HIA AP el B F 39 FHERON BT B A SR Hifaew gonfert w1 wds
w0 W AT B H Heradr Aot Haddl | A8 FdicH il ik Aif3d! ik faga
abed H fI2IY wU & YN 81 Ahcll 2 | SHIFIRI DI AR IO HSl BT HTHAT DRl
gedl 2 o Rived s @vn 3R ST &7 faweve o o9 fafie %o enfie 81 2 |
bl SJ%gell MU DI AR 1 Aol &, ST geldai-iep IRU, Hehd THATET UATIRA AR
30T gormell S gonfaRe Rived &l ST @ik sraferd &-1 3ma &1 oirar & | faftre
e, ARk faarvr s wurerar Rigia § dgwyqel e FH 8 | T B aiided &
AT H-He &1 Fhal- Saal AIRFDIAG] Pl de & 0T UKl B+, ATV BT ITUMET B
IR GG BT 3Mfeh BT W HeTIh B H AGE DR Adhdll © | A&AAS U], faRkre
HAAT DI ITET b Y HIA TAREA AATHS (Il iR ISAH HRST H aeIS ¢ |
Aol $3gelT, H—ha 3R Hafid Ammll & Jedidd & oy ol iR Heldh HRICIAe avipl
B fABRIT B B (7T Teh TR T HRal o | e 3R A & &3 H I8 Abard [afRre
Bl 3R IAdh UANT H B I arel BIFI, Rieral AR Aedais & oy Ud Jeaard
AR b WU H BRI BRAT © | SHDT SUINT Agifcld JTURONS BT ATAT B, FHRTA
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3Nfhd BIAE SR, YR HaAT T 31, "I Tl & AN & Y&l dTel AHI$d H-%ers &l dded ...

BT B B IR Yg IR AEERe TG F o & W wA @ oy fhar S waar 71 g
R, M1 Bl & Hed § &b IR & A1 ARG H— Held @1 Adhed Saell ol
SUAIRIAT SIfee TUMTR &I ¥Rel 994, Hgifiad faveivyor S gfaer ga™ o=+ sk fafi= fawar
H AGRIRG ATIANT DI\l B Bl & d [fed © 1 39 O o H AMRiga H—%held
B Fhe G I BT T [HAT AT T | H—held 1 I sl bl AR f&ar T
2| fafr=T faferRil &1 SuanT B M & &R S degaR A= srguaml # faar mar 8 | o
Ry e AMe &R gRERT Hey Fioad 6 U € | $H 9 {e URUIM AERIT@R R
2 amRiipd H —%ed R ®fed H—Weld & ®©9 # 1 STHT Sl €, U {99 %ed 8 ST
SIS Here Afed o o= fARNE ®erdl & AMRiIga Hxar © | e Jrad o faine
g @ URUITFRISY, Jg1 WU IROMH &% Y iR 9 URMH H&T HR dlel Asayol g3
® WY H BRI B G |

Abstract

The utility of compiling summation series of generalized H-functions with the sum expressed
in terms of gamma functions lies in its potential applications across various fields, including
Mathematics, Physics, Engineering and Statistics. Here's how such a compilation could be useful.
Mathematical Analysis provides valuable tools for solving complex mathematical problems
involving Special Functions. Researchers and Mathematicians can use these summation series to
derive new identities, evaluate integrals, and solve differential equations. In Physics, many physical
phenomena are described by differential equations that involve special functions like H-functions.
Having efficient summation series can aid in solving these equations and modelling physical systems
accurately. This can be particularly useful in Quantum Mechanics, Statistical Mechanics and
Electromagnetism. Engineers often encounter mathematical models that involve special functions
when designing systems and analyzing data. The summation series can simplify calculations,
making it easier to design and optimize engineering systems, such as electronic circuits, signal
processing algorithms and control systems. Special Functions play a significant role in statistical
distributions and probability theory. Summation series of H-functions with gamma function
representations can help statisticians derive properties of distributions, calculate moments, and
evaluate probabilities more efficiently. Numerical Computation Efficient algorithms for computing
Special Functions are essential in Numerical Analysis and Scientific Computing. The compilation
of summation series provides a basis for developing fast and accurate computational methods for
evaluating H-Functions and related quantities. The compilation serves as a valuable resource for
students, educators and researchers interested in Special Functions and their applications. It can
be used for studying theoretical concepts, solving problems, and conducting further research in
pure and applied Mathematics. Overall, the utility of compiling summation series of generalized
H-functions with the sum expressed in terms of Gamma Functions lies in its ability to simplify
complex calculations, facilitate theoretical analyses, and enable practical applications across
various disciplines. In this paper an attempt has been made to construct a compilation of summation
series of generalized H-Function, two series of H-Function are summed. Various methods are used
and they are accordingly given in different sections. Some interesting special cases and recurrence
relations are deduced. Some of these results generalize. The generalized H -Function, also known
as the Fox H-Function is a Special Function that generalizes several other Special Functions,
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including the Hyper Geometric Function. As a result by specializing the parameter involved, the
results established here act as crucial formulae providing as many fresh and intriguing results.

ST oeE: H—Her, Heher e, Al —aTd FHhe, 9geR Herd, T Bel .

Key Words: H-Function, Summation Series, Mellin-Barnes integrals, multivariable function,
Gamma Function
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(=k, 1), :(1 = ¢;, Dj), 1(a;,4)),,(0,1)
w 1 _ —
= ioier ¥ al sz 7 |
1(1—d;,Dp), (k, 1), 1(bj, B})4

16, 0<a<1, Recj> Red; >0 Sf&l, j=12,.. A>0, & faTy, iR
larg z| < An/2 , 5T&l, A (12) g1 f&ar a1 21 [12]

1(&,0(; 1), 1(aj ,Aj,;(lj) no n+1(aj,Aj) p
m,n+1
p+lg+1

mn]

z |
10, Bjm, mi (0, BBj) g, @+T,051)

1@, Ak;apn, 1@, Ajk)p (@, 0)

1(a+l’,a), 1(bj;Bjk)m; m+l(ijBjk'Bj)q

H— %o & famferRad aRema (17) iR (18) s (11) &R (12) & fSaprer o

[ 1(a, 450 0 na1(@, 4j)p s 10, D)y ]

gm+ln | za
Hp+l,q+l Il

1(d5, D)1, 1(bj, By )m s maa (B By Bi) g |
(—k, 1), (d;, D),

N —ak b 1 X
= T +171 ;=
Zkzokf( ) a

[
|
|
l 1(¢j, Gj)y

1]

J .. (21)
............ (22)
NE S
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01D, 12,41, 6)n, ne1 (@, 4)p

gmn+1
Hy g Z‘ .................................................... (23)

l(bj'B')m , m+1(bju Bj;,Bj)q ,(k,1;1)

|[ (=k, 1), 1(d;, Dy); ]
|

[ee]

1
= _— W ] X
Z Ty 171 ;—|
LT (k) l aJ
1(¢, G,
A=k 11D 1(a,45a)n, ne1(a,4)),p
amntl Z| .................................................. (24)

p+1,q+1

l 1(bj'Bj)m' m+1(ijBj;ﬁj)q ,(L,1;1) J

Sid, 2 >o > 1, Recj> Red; >0 ST&T j=1,2... A>0, & foTU, 3R |argz| < An/2 , STEl, 0
(8) g1 faar T 21 [13]

2. f=foRaa aRvme gt v & forg aReme (17), (18) ® D=1, j = 1, 2, .., | 7@ W

16 51)1, 1(a),4550))n, nea(a), 49, ]I

|
|
1(bj'Bj)m' m+1(bjﬂBj;ﬁj)q , 1(dj, 1; 1), J

[ (k) (=),
Sri-¢) v 1 I
r{- dj) k=ok! ak l+1F1l

, a X

j=1

]
|
|
1(1—dp), J

(4,45 8)n s nea(a45)p, (L =k, 1)]

gm+1in VA
Hp+ 1,9+1

(1,1), 1(bj; Bj)ml m+1(bj’ B]‘ ﬁ])q
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1
ofd, E<a<1

1(=k)y, 1(1 —¢p), ]

r(l-cj o 1 .
= 5'=1r(1——d]j) Y=oy, k+ihi l ; “‘ X
1(1=dj),

(a5, 45 ) s ne1(a, 4))p ]

Hyt |22 } .................................................... (26)

1(B, Bj)m » me1(bj, Bj; Bj)g

se, 0<l1<a,
[ (=k)1, 1(dj)l ]
— l rdj) oo ak !
= Hj:lTC]]‘) Zk:og 1+1F1 il e
1(Cj)l

0,1;1),1 (a4, 45 4)n» ne1(a, 45)

Hy 20 e, (27)

l 1(bj'B')m»m+1(bj:Bj;,3j)q,(k,1;1)J
Je, 2>a>1

old, 2>0>1

(=) 1, 1(dj)
k

r(d) i a 1
F(C]) & k! +141 ) a

1(¢j),

!
j=1
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1=k 11,0 (0,450 n, ner (@, A7), ]
gmr|z

p.q
| 1(5,B)ms mer(BBjiB)g, (L)

Tt 6 9 1< @, (24) F ded & TS oA QU &

S 1=0, a WA & a1 & a1 Tl § 3R B aRoma (25) ¥ (28) Aw=faf@a
T ofd gl
1(aj’Aj; aj)n' TL+1(ajJAj)p
|2 |
1(bj, Bi)m» me1(bj, Bjs Bj)g
1 1(af'Aj;aj)n' n+1(aj!Aj)p;(1_k, 1)]

— Yo (E_l)k gm+in | z
- Zk:OTHp+1‘q+1 | ...... (27)

| (LD, 1(bj B )m» me1(b BiiBg |
oref, |§—1| < 1;

(0,1; 1), 1(aj,Aj;aj)n: n+1(alej)P }

= 3 S A .

1 p+1'q+1 ........ (28)
l (k, 1): 1(b]iB])m’ m+1(b]'B]'ﬁ])q J
g, |1 —al <1;
(0,1, 1), 1(aj,Aj; (Xj)n , n+1(aj,Aj)p ]
_ v @D¥ mZmat1 |,
- Zk:OT Hp+1’q+1 ...... (29)

| 1(ByB)ms mea(By B3 Bi) g (k151 |
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e, |1 — a| < 1;

1

_ Z,c;ozo (1_E)k Hm,n+1 [z |

(1 -k 1; 1), 1(aj;Aj; aj)n: n+1(aj‘Aj)p ]
k! p+1,q+1l

1(bj'Bj)m'm+1(bj'Bj;ﬁj)q'(1’1; 1) J
qad |1 —a| < 1, aRomA27) & (30) & W & 6 > 0 3R |arg 2| <5, 0. (2)
EaRT f&ar IR §19T a; =1, j=1.2, ... .on & fIU, 3R B;=1,F Tj=m+1,

.., (33)F (32) H URGIT I T &

[ 1(ap4)p | - [ 1(a,4)p 1=k 1)]
gmn e (E_l) gm+in
Hp,c’] z | = Zk:OT Hp.:;—[,lq.;.l [Z J ............... (31)
1(bj, Bj) q (L1), 1(b;, B4
Ferd, |§ — 1| <1;
1(a,4))p (0'1)]
00 1-a)k =
= ¥, S r ‘ ......................................... (32)
(k,1), 1(bj, Bj)q
g, |1 —a| <1
G 1(a,4))p |
00 -1 ko —
=y, ng;gll | ‘ ........................................... (33)
1(bj, By) g (k, 1)
e, |1 —al < 1;
[ (A-k1) 1(a,4)p |
o (DK _
=Yo 0 Hyga|? | [ (34)

1(b By) g, (11)

gerd, |1 —ﬂ < 1; 9Roma (31) & (34) & faRea ad A> 0, |argz| <§A.
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SiEl, A (12) gRT T T 8 | 59 Aj= Bj=1,99x0T (31) ¥ (34) # 7@ W AaRda ga
3= [6] & uRvmA fAed € |

forspe:

H— %[ &1 Hhad Saar &l IR = T SRl &l &xh a3 3R Sifcd
ORI FRATRIT Bl &1 B DI el H Ffed © | H— Bor, 9 Bied & H— ®eld & wg
# oft ST ST R, U faRY W € S #E o faf¥re wemi B AMRiigd @Ral & | gt
SRIAT BT AT BB S 8 Fahall © 3R S99 A H— ®era & faRre Auss! 3R
Rerfodlt ww ik &var g1 H— ®e iR S8l sfaar g @ Suaifar st @ e
foeqa sjxget @1 &b PR B &qa § [T 8, faey wu | iy Aifdret iR goifaRr
H A ST dTel BT BT @b B Bl &F T H | fART wesl BT ARSI H— Hed &l
AISR &1 SH—theld AR | I8 faf=1 T &t & gaigd SU=R &1 rgAfa < 2|
3fahel FHIBRON BT Bl PRAT H—Held Bl Febel el iR Aifcral, SOl 3R 31
JSTH &3 # 3radhel FHIHRVN & FHETE & U § S~ 8 ¢ |
Tegat:

1. Merjer, C. S. (1952). Expansion theorem for G —function I, integatious Maths, 14 , P.P. 483 -487.

2.  Murray, R Spiegel (1962): some interesting special cases of the hyper-geometric series. Amer.
Math Monthly, 69,pp 894 — 896.

3.  R.G.Buchmanand K. C. Gupta (1975): Contiguous relations for the H — function of two variables
Indian J. Pure Appl. Math., 6, 1416 — 1421.
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Apa dA AR
How to Learn Sanskrit?
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Aakriti Thakur!, Yogesh Sharma?

! QIERTAT, WX, S Ud dfed fegae oM, aeeerel faemdie, Jreierm
g Imard — FHeadre favm, sfexr e I der o, 78 faeen
aakritithakur2@gmail.com, ycsharma2000@yaho0.co.in
https://doie.org/10.0121/VP.2025568057

RAd o H Gpd & GRId Ifad Ud TIRT B T H HEe qod R R faar
ST IET & | I srfde H qreg MG & Wi e 2| arR @ WA § e e
Ugl BT WINT BT © 1 §TH 9 §B U Fal o fHFeT § B 2| {u us A, faemer anfe @
qAHT d B € | BB U fhar B HeT H 8 © | g 9 el @ MR § gefia—uer @
T ST B B | U § {8 U 9T & AT SR &dl, BH, ST, faemen, |9 enfe @
famfor oxa € O @8 v A &1 fmir exa €| ofa: e @ 0§ w89 ara
T e B 8, RTHaT Soola WM o # e # fhar S gaT ¥ | A IIg ddl 9 Gy
fihame & w0 99 R g3Y & AR U@ B 2 | fog gl § & e A freferRad g

goy /o | Uhded | faadd | agae
gogey | fig aq | fr
Femgey | R o |¥
SRy | A T |

Y U WU & ®U H UGH B 2| $HD I Dl B AT BT Bl fH o B
U BIAT & | Si\I— &: 3l uafd | (a8 A1 9abrar © 1)

IWYh a1 H 91 YbT BT BRI AT 3= & forg fdban o a1 2, i ud gu @raal
BT I8 I T8l WRATT | 391 bR Af<d A1 gy f=foRad g—

gw/qrﬁ Uhdd- I{EQCJ'C{"I dgdd-i
ISy a A | =
RGeSO | oMo | e

A YT AHAUE & ®U H UGh B 2 | 39D IIid Sl DI AT BT Bl @ wal bl
T BT 8 | O— < 3fes vad | (a8 3+ ol 91 uebrar ® 1)

SWYh arR H 9T UHM B B WA B oy fhar 7 @1 § A us gU @adl b a8
EERIRCIDEIN
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ud ameifels) @1 MR g1l @ st fooefl ) ol & gRT &Y S arelt fh=dY oY fovam &t fansdy
Al PreT # srerar fedy 9@ # fhar Tar TN, 39 18 s Ui & € BT € | SaTEv & forg
Y @) 91 & w9 au-

ABR fopamue | aref

e Hafa BIAT ©
Ic qfgar | 8 arel ©
dc qfg=fa | grm

SIS wag_|@

amffefs | | &

fere @ g

IS eI | afe T g o v g
HAl B DA W fhard ifraris &1 R A fos g & €| a8l 9@ @ <1 fohanei @
THArT TART A1 fog gl | € 9w 81T 8 | o— fufeufa (Ten @ g28T @war )
39 fhamde # UeAr @R ‘3T HAT H q fharg g, o g g & 93T o it
FI Ui T B © | 39 € Ul | g9 dTel a1 O TR @ 88—

(1) Bfarea (2) Fdarem  (3) waaTe

dojared § AHG: s ol & feAue) Ud IREUS] WU Q@ 6l e § fdbeg dHare
T 9T § TS WU B Q@ Bl Held & | Gpd | 9T 9 Sud gl diF g
H Bl 2

HgareT A areT e

S TR B AT Bl Bl S@HR ek B, AA IHD YBY AR gOT bl b ATAR
fRiRa 810 €, T9 U IR BT Hared T 999 Bel ofrdl 2 | I

qreTd: Tt Usfd | (Th dretd =T Ugdr & |)

qretep! el Uadh: | (]T dTeld I Ued & |)

« qrAdr I7of Uef | (@80 | dTed U ugd € )

e € b Hal ‘dreld:’ TTHYDY badd H ©, Al fha1 W He|ysy Uhdad # € | &l
Dl gy fgge § &, A1 fbar o yeryey fgaad # € | &l aaIdl’ IHYSY agaa
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H g, a1 a1 1 verMysy agde H © |

S UPR Hgared & A IaTexvl fr=ferad € —
o 38 UM TeeTH | (H Tia S g )
o HAT YUY | (7 FoT Gd =)

o W N M| (T8 I drerdT 2 )

o Qaed: TR gefd | (S9eT U UBdl § )

o HICT WIS &&TT | (AT WIeT <l © )
o« fUar g3 e | (AT 93 @ uterar 2 )

dqared © il § ool H v faufh el €1 Bd # fgcfiar faufe ol @ SR fhar ®
oY I Bl B AR B FMEiRT 81 2 3 Hall & ITAYDY B W fhar W YDy H
B 2| Bl @ FIHYHY BF R fhar f wermyey # Bl 7| wdl @ UeHgey 'MW foa
A HeHgey H B |
HAAT F aGT el

9 arad B AT HH BT T@HR Feldl & AATT IFb oV AR T BH b AR iR
B €, 9 U 919 BT HHAT BT a19d el oIl © | dfd HHared &I fhar &1 Bl @dx
B T 2 3 HH SISy B W AT STHYeY # Bl 2 | HH FeIE 4oy B W A
FIHYSY H BRI © | PH HUHYSY B WR AT Hegey H BRil © | HHAT 3R 9adrd &

fhaT T Hal ¥ Blg T T8l BT & SAoR) HHATE & Al & Dol H Tl AT [a9ih
B B 8| g—

o GIABT UL USAA | (ATeTd B gRT I=F YT Sl © |)
o GrADT Tl USRI | (FTdF B §RT &5 T U O & |)
o 9B T USA | (el B §NT 980 W T IS O £ )
e 2 b BH T YeY™y Uabad W ®, Al fsham W UeMy®y Udhded H & | HH U=l

veAgey fgaed # 8, a1 fhar ) ooy fgaad # § | &9 TRl UUMYSY d9gadd H v,
fehar 1 Jomyoy agged ¥ 2| S PR AT B A IaeRvl [EfRad § —

. @ oE 3| (TR gw Al o &)

o @A TR (@ g T e )

- I TR | (QF B e e )

o U 9 gME | (JR §RT 89 < O € |)
. o @ Twf | (F g I § )

o O & 3N | (R gRT gA 9W Wi )

o 9% Y TLAE: | (@9 gH 9 BT @ 2 )
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o I Y ST | (BN RT g9 I I S B )

Jel e & fb BH ITHYRY Udbadd H B, Al fhar Wl STHYRY Udhddd H § | BH
TIAYSY Yhadd H 2, d fhar W Feawgey UdHaad # €| $9 UPR HHATA & arddl | Hal
H ol fawfe Bl § 1 B9 # gorr faMRh Bl € ofR fhar & g3 Ud 9o & @ JAJER &l
e 8 g1

SURTG IETERVNN H T2 €1g BT YA fbar a1 &, f5aet aef <@ 2 | g9 &7g BT YANT
RS T AU H R Harege Ud S U & ER R A= geR I gl
2| @ TAt gUd Y H fORAR W ST & Sidl § o e | gt fe—er@dy @ fog ga
TR AEAWS & b R FaUded I (WREHIE AEgd ddR — e, die, ds. fafafrs,) &
e 9§ (T g3 o1g 9 fhamue ol onfe @) ave 9d § T S ) Rl (Wradre
JTHTIE —3egd 3ffe Td 3Efenge — fore, Js. Je, amefifels. oS, de) W fhaue 'gead’
31fe @1 aRE a7d 2 |

HTdarT H I Tl

9 9/ H HH Rl BT & 31T BH Ied gQ 1 HEl T8l ol ', a9 fohar &1 feriRer 6
@ AR B ) TE Ahar | T Raf # wat # gefram fawfis gl @ o 3H @ 7 B & BT
forar # qo9 UM Ydhadd & BT 2| U 919l Bl 9adred & 919 dEd © | o—

o QAT IR | (Sdad §RT 987 ST 2 )

o FADT AT | (@TAS gRT AT ST 2 )
o @7 R | (TR R §0T ST 2 )
o AT SN | (R ERT ST ST © 1)

o gD e | (qTed GRT AT ST 2 )
o I BRI | (R ERI &A1 ST 2 1)

T4 P B gU W S el A8l T 7, a9 A1 AT B e & Al A1y iR S
TN | A7 3T 9 g9 U Ydhded g S AR | aeq—

B A. | Hgarer AT/ HTFar

1 qac: Usd | (Gaed Yedl & ) qge USHd | (qaed gRT UGT Sird ® 1)
2 BT gAY | (=T <& ® ) BT AU | (T §RT <@ 1l © )

3 qTeTd: @G | (dTetd @Tar © ) Tt @Terd | (dTeld §RT W7 ST § )
4 & ey | (@A Ui 81 1) AT R | (R gRT YT 7T 2 )

Su<h 19 qredl H Aty e B 84 arg(fha) & IMId BT ST Wl JATaedd © | g
& AMI: |1 9PR B -

(1) wHHD &g (2) o1 eng
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B OFd 8 b ST fhar &7 &+ aTetr 8, S &dl ded o | $al 39+ fhar & g1 o
IEdT B, 99 BH ded 8 | T fhamei &1 oF glar 8, 9 dAade fhant gt & | R fharsi
BT BH Bl BIdT, I IhHD fhATy Bl & | AbhHd 3R IBHD {haril dl 30 TSR Uga-i—

b fopar— araa # o Y fohar 81, S8 U oisd— T ? I7qdT fhadl? SR H O
fer, S 81 99 fhaT &1 BH S | S—

QT € | &1 QI 87 ST | gg! Wil fhar b1 H 2|
o oI 8| T LT 87 BUS | T G fHAT BT B € |
ST € | 9T <1 27 qaT | F8 <1 A a1 o 7
fergar 8 | @ foraar 8?2 o | I8! fora=n fhar &1 &4 2 |
$9 UBN Sfd ‘R®T BT SR b R a1 SIfe 6 98 fhar Gade 2 |
3ipde fpar- 3@ rHHe fhar &7 <o SRi—
« AT 2| R IAGT B? SHBT BIE IR Ao 7 |
o I R | R AT 87 TABI IS SR T8 2 |
I3dT B | 9T I3T 27 FABI DIy IR 8l 2 |

o HEIT 2| T ASIT 27 SHBI Pls SR el |

31 Ofd ‘@l B IR A el a1 SR 6 ag A sieHe € | A sidhde Org 39
JHR & —

ASIRAATRATTOIORYT JleggTIHIGH Iq0Ta |

RIS G ETgorei qabHBATE: | |

oTould (efooll dRar B), wafd (81ar 8), fasfa @ear B), Sirifd (Smrar ), e (sgdr ®),
ra (@or B ®), Ay (Sxar 2), shafa (ST ®), fBrad (\FRar ®), 9 ([T 2), srsd (erd
2), AAd (T8< AT ©), AId (IR BT &) 3Mfe o7q 3R S FHid AN 91q fdHHdh
B B |
ifdatérametes arg- 19 B4 8Id gU A1 S Hel el Sl &, 99 Al fhar &1 sfdHe® & Al

MY | SI— Igad: US| dret: WTefd | =1 geafd, onfe fhand wade 2, fag g9 ara

H SIBT HH BT Fal AT, T S= IHHD & AFT ST a1y 3R S99 WA H ) arag

AT I B BRAT AR, SRA B HS A1l B TANT H Pl A |

fog gerl @ faRe sifts (Bq onfe) Tl & raven i H¥pd ATHRIT § @ Bl
el 2| Tefy areg = # ama: e @ wu H foewa g € ugd B § R W o
T ¥ e Siftre (@) T At i @ wU # I B § | S I, Y, v, T,
MR T U4 thaq M | $99 I W Ud Haq I ddiierd fshal T 9 & § W 8ld
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PRI TR Td IR TT, "Hpd b ARg 27

21 3 ¥ U & Y B fb ' Uy BT TINT U UG 9l & w0 § fhar ofrdr 2
Safds haq 9T & JANT Hared H fHar Srem € | oS-

T YD afoaq | (AR gRT gies gl T )

I8 AT P A1 ¢ | 39H fharug ufsay € | ufddq &1 WA B (TRD) B AR
fepar TTar 2 | 5 areg H fharye o¥ & TR © | Pl Yl g © | galery g9H garar fauftn
&1 7T fBar 7 § | SHUSR ®Hag Idd Hgared § gt BT 8 | oiRi—

9 QI gfodar | (Sa- e ugl |)

9 qIRI H i 99 (STH) 7, 3Nd: AT (UfSTar) &1 TR |: (Hdl) & AR fHAT T
2139 a9 § YD PH 8| Hared H HH A (SMT) B & |

™ 3R Wag @ IR o1g iR T M o AR & A W TGh e & | SR—
| fJemaq qw uwafd | (@8 Raad g0 g9 &l <@l ¢ )

4 I H A+ HA+IG UIT BT T B |

g SR UMY IIT ¥ AT & fARIor & w9 H Ugwh Bl © |

39 UPR fhame & wu 4 fds & sifaRe $d yeal &1 A1 RN 81T 8 | $d gl bl
ICET 59 UBR o—

HH T | ¥ IR e g

1 qTaer GE) 9= Iy fomam

2 SRIFIRI: IR SIGER L fomam

3 T aq T AR fopam

1 I Y wgftr fepam

5 qTe: U Ui PR AID fepa

6 grfaa: il greT fopar

7 forRerar / forReaded | heg forar fopar

8 3 <h Dl forar

9 TRIHTT: NIgE! TRTAT oI farereyoT

10 b oq Wl gl farergor

11 I T BT SEll

12 PR ugel B qTeAT s / fagror
13 HGIVASEI T4 T AT /e drell | ST

14 ST Sl S @ forg foran(erer)
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15 TRl hl URED [ERIEED)

16 IEEIER g TP ERICER)

17 AT K AT KEll

18 SRS ad SRS NEl

19 SIRFAT AJY eIfh | g<h faeIyor (gfesi)
20 CIREG]] 7Y &R ¥ Ih IENENICEIIRED!

grg & AT A ATl Tl H FAIfe gy | B 8 et WA A & g 9 @
aIfalRes o atef & drem # N fasar e 2

S— o g | @ wANT IRvmRie fharell # fhar Sar 21 Sererem-w gdd
9reaf | (a8 YRdd Yerd © |)

9 gy H uredfa U fOre ueay | 941 2 | $9d RO 'US' oTg BT qel 31 ueHdr ugH’
# gRafiia & a1 &, S IRemef@ 2 | $9dT ded 8- 98 JRIP UGl © 3fi 98 YWD U
@ forg aRT &= 2|

9 UBR URId o H 91 & A1 N aTel Tl & Wy Ud WA W AR fhar
2| I UBR S oRkg # dfgd U9 &N Idl & WHY g 3T R faaR fear s |

3iqdiq

1. UrEd: e gafa/aad | (AT T TahTaT ® )

2. MM I9fHeR: GRS gSf | (ST IRk qRad ggd € )

3. T HA&RpAATRRYl fUufeuf | (TET G ATHRIT UG DI 3BT Bl = )

4. TAq 9 A IR | (T8 a1 IR IR ARY 7 )

5. TR e yeei = SR | ( GBI | <@ Iy uee off )

6. T BT T a¥q RTeMiig daT IRt fosem: | (89 B 8 a%g I+ 8q R ¥&d © |)

7. T BIAOT A STEH QT T e ATE | (ST &I {9 &= BT QU €, S=
B )

8. ware f& wfag amsfr? (3T T g1 TR 87)

(R ERT U o e <=1 &7)
(T T 4 WR IS ug )
(ER I g8 arefdmal 7 uferm | weEr|)
R it 71 faxire &1 foherr =181 <= )

9. FIAT YA JRIBIN B qaT=?

10. WEfear<: Saifor emrenfor ufSdar |

11. IO TE=il: dTfordl: AT 3T |

12. 79 =T fRdregd 7 geaw: |

13. HIGT AT b geeaei? (@1 = T T gBI1?)

14. TH H9 qUdn Sfean | (SH MR 91t 3T A Y )

15. 98 B ARGAIG Fool: B W I Gy 99| (@0 HC A8 &I JIR T,
R T B B B T8 )
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Qb A&/ Book Review
Anecdots From The History Of Modern Computing

— V. Rajaraman

T JRID 72 HARI DI YTA & AIH § b HFG[CT & giIsr Bl
O wU g1 MY ST & IR™ Ugead=ar faeafdenea & SolfRRI g1

Y 1946 ¥ IMYFTH WEM U™ HFgex ENIAC & FHior 9 811 2 gd aRe|A
FeoiNE (Chat GPT), SftFT iR o= a8 91w Hise—amenRa swRfed vars (Al
HEIHT B FARIN | BN 8, S 9§ 2023 # FHT # oy T I ffhRrad
Scforol g8 1Y UeHl @ S AT § FEoidl ¥ SR o 9 ofdh Faw, Hfaar &ik
HRRICI UITH BT AT B H A1 99 & | §9 YD H 1200 ¥ 2500 V@[ B HEH
fRIT g BRI BT Hhald & | YD HAT IMYd HRY[CT & [AHbrd | Fef-d
el AEwayol MR T 39 & & AN ARKA ¥ TG el &1 Igared I
HRAT B | 37 AR & ATTH W HICR BTSIAR, AITCRR, UADIH, HFISR F{AR
3R P gfgwar & sfaer & ufurfed &= &1 yare fasan T 2

Y HATY RA H HFeI—fag &1 e 3R g & &3 H 3ol W
dl. ISIRAF §RT Aebfold @I T &, fo8li1 a9 1955 § HRYex Ud digvdd &F 4
gder foar o | 39 qedd § afofd Sfdeier wer SHa! TgHa—Hiadl § | I/d
3o 3mg H FRgut € &R ured J1ue Tf & AR BIE fl oY ug Fad €| §HH
@ AT TR 7, AT s fdl M wreaottar &1 warT F81 far T g1 ey
H Aregfie e ura @5 W e 39 §We & UiuTe B 6 Ud deel WU A
HAST AHAT © |

u@@%@rcram
TE T IAMYFTH HFY(ST & SN DI 72 HEIAT
B YEAT B Y H IR BT 2 |
TS HEF HFGCT & Sfer H Udh Agwaqul
AT TR MR 2 |
AP BT H el AE<IYUl AR 3R ANIBIR.
Bi BT U b TAT 7 |
U HAT 37O NI H ol & 3R 39 fedr o1
®HH H UQT S Fahal 2 |
TE gD Arafie Re ura | uied @ forg

SUYH o |
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q&Id & @ dl. SRAT, G Sl ([Gapif~ae), siFea sREYe b Ag,
AR & FURBIER &l Ud =M ds H TARSH AR & ©Y H BRI ¢© |
S Yd, U1 ISIRAT I, BHYR H Hreqex 99 iR gafdgda soliffaf &
WHAR (1963—1982), 3T SRCIAC 3H AIE, TAR H HRER A9 & AHeR
3R GRFH*YCR el d I s @ AeTel (1982—1994), R TATERATA 8%
A AL JTFEE s ¥ ASAIH Gl HEfiol & HHAR (1994—2001) &
w0 H PR PR gD © | 9 99 1998 H UGHYNU [REPR W, 1976 H AT WY HSATR
JRGR, oAl §RT BHT 9T IREDR, 3H THTY A JRGR, HFIER goll-aRaT
R1efor H Ipedl & oY ARUASTE REBR, TRH AHUl JREBR, ARARI IS
IS STl §RT STER Uad ¥ FHIN © | Soiv JMgaNgcl, BMYR 3R s
SWICYC 3% SOART e Yue cadiaroll, FayR | SUadl (Tan) & fel
T BTl 9 SOSTT UdmeHl it S, 3PS TRd AISd YdhsHl, wREd
TheHl 3t TS, 3USTT e UdheH! it SOfARAT iR dreger e
3T oA & el A1 2 | 3T JuRIed iR AIAD Thel HFYSR FHIE] Jih]
P TGP, U IOIRAA & vfaffed KR SR SRRIET ufFdel H e eneu
TR 8T ¥ |

&Ié[!ﬂél[!a=978—8 1-39364-43-5
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yfafesamy / Feedback

IS UepTeT UfeT 9 qd # TR R ST afTeldl &I @iRd e fshan
der AICTE §RT Sad i3t I Hafid @rd gU sHD Aedd 3 fa=dl 9T § iy
A & YHIRM DI AAIRd [BY S A H9 I8 A U= Y= §9 UIbT H Jhrer
Bg WOl | URPT & HUTad Hed Bl AT YT q1 FHIed & T[oraxiyof
goTal BT & UReH & b AR W uF fIS BT & §9 b | adH W&oy
H aTud T U © | Rl 9Nt H Sue WM UA & UHTeA Bl AISHT I I

enfei & forg fice fasm yarer e 9 Qe § |
— Dr. S.S.L. Patel, Government Polytechnic Korba, Chhattisgarh,

sslpatel@gmail.com

faeafdenerd o a™ RN §RT STHlfed okl BaR AT H A S
qi3epT fae™ UehTer ¥ 2 UF & GHIAd Ubre & forg Uit fhd o | iR
Y TF D TR BT S dF B AT T A B | IR WY TH B
gfer wfierepl A e el BRATS TS | FATH 9T qHI H YUl OreT @ WreT
M UF D IGRE & foy FHle FHaad: B FEANT WRIEA 7 |

— Dr. Anil Maheshwari, Engineering College Ajmer, Rajasthan,

anil.knowledge@gmail.com

faem veprer ufer d faem vd qe-die! fawdl 4 geiR f6d S are
e gA BT FHIET $H UPR DI Sl & b 2y gF bl qoreR § guR Al 8@
Jor were ety vd ga I ¥ 8 9a | Avad 99 U9 g Wi yars s
THRT Bl Sd Al H Pifcag A © | A9 BT B TEd dsel Ada

calcici
— Dr. Manoranjan Kumar Singh, Magadh University Bodh-Gaya, Bihar,

drmksingh_gaya@yahoo.com

I FFAET iR fag<myol Far @I f&dl 9rr d gerar o« &l gfdagar
& oy IS uepTer @1 Arare | fIsi geprer uf¥el §RT g8q Ud @iRd FHier
UfhdT & ARTH W Y STel@l DI IO DI ST | RAGH A FHI H W
3 &1 YR GHARad fhar Ser s ufyer &1 v faemar onfl |

— Dr. Kirti Verma, Gyan Ganga Institute of Technology and Sciences,
Jabalpur, Madhya Pradesh, vermakirtil8@gmail.com
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