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U FR AfEEy 9uf e 31U w1 Wi
'@ FR TH T T T A YR M H A R
' FR W & W Gl gy 3TE H A 2l
. ‘T FR THicH YRR SN ®Y ‘GUH' & A 2l
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Bl WA 3R wior fom-foe T, eiftg wen €, < T € S €)1 fea o
3Bl | HIfEd T TWeh, e, T Al (AT I | gRIRIA
& HIR T R-R TR AR Flh, TUEE R TIH HI FTEG
F gL YA (LHR) T I=ARI HI|
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ITeheIEAUHTE: Iceienily

ARTHIETIRTIAT SMRET 1 T YRR eTe o7f &1 o | faewh 51
ageRet 9 ffHa 2
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THR 9 TSHHAT T B8 JAH @RI hl IATa-
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=& B

? R A TR ST I T T9 B w o, Hifed A Al
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T @HR! 0 9 *I g w9 Td gdd S w®d 7l
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g FHR! A 9d TR B
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g SHR!I TH IR @WEY B
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T IHR! TH T AT TS WA U gl
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T qOT geH ®Y W TH WG FGER HET € SIgH 71 AU 3T
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BT €1 W1 B WY 30 YR W SUS WEAl o1 379, 319+ UReR qe
A o T o fow 9 qu St Sieh WA hI € WS
fafg 21) 3R ¥ *R- 999 fafg (1M gr fuifa @99 | w6«
& g fafg Bl B1) SHhT UoH i o Al IR T, efereh W
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AWAE i U@ worell | T a9
FIAE STTURUTY
-3MgW SE*
INY-AR- 30 TS § GHag & Tl 3R T o ot greey
Tl ST Tl i YR e o | fHent 1 fereetsor fwan Smam
Ig 3@ WM fF 58 YR Ameg o Tl H1 STAN Hh TS o6
e fagral o THen W1 Wl B, w9 fh wemst % gge
(Number Theory ), ®&Hs: “= (Number System), ¥4 31X fawg
@ (Even and Odd Numbers), Whfds 3R quiss (Natural and
Whole Numbers ), faa=a @@ (Divisible Numbers ), faasa d&
(Prime Numbers ), 3R 7M1 &} G@r= fepamd S g, s2d, oM 31R
9T (Addition, Subtraction, Multiplication, Division) | T Y9 § T
TR g &1 YEgfaete fRa STom, S 9 hed UeiA s |
Tequl o sAfag o sft SR steae SR AR wE ¥ ST
ST €1 ARAE T R gE W o/ oS ot afves weed o
FIteeh Wi s g% 2l
oSt 9IS~ 1. 9% 2. 9Ha% 3. B 4. U fagr 5. 9 6.
qifid 7. snygfier Tford 8. qaifesh 9. IwUfEeh 10. TR 11. d@|
qfter@- 35 ® GUR o O WEH SR T 9F o BId oh
w9 H HHEN @1 21 3 A o sfaerd | foEr, <9, e ik dwepfa
& gov fagr & WUeR ¥l 97 e SR emenfork 3fewm @
Hequl B o WIY-|IY S, fafraafem, it foamm ik <eifen
gfie @ ot ggg B o9& 9 faam & fagrel &1 H9 @ &R gmw 9@
*T A I § g AT § 39 @l I 1 Eiq odren w2l 9s
% Tl 1 TETE W I U R T8 W Bl @ fm g Sl

*  Heha faum, ool favafaemem
** gepa faum, ool fovafaemem
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qeAt iR fagral o o7 et e ff 35U gu B WHeg 1 el 1200
4 gd 9 1000 41 g ok S AT A6 ® SR HIES de A9ds %
T-HIY THHT St OO ok & H Hewyul AEH {1 Wi 9Ra § o
w1 gt s S i, dieion, senfafa iR Breeitata et
e o farfag of| afcsh qwrar o @ Tfoa 99 9@ sweft-ifa afkfea
o 3R 3= ARG SAfd F1 < I o YosRE & weaw | st
#I 3t g2l AfkF A oy Suwwl 9 23 w1 YA R Sfa
afeal 1 Fuffta Rl iR el & oA o Yosga #1313
M@ B: SIYEE, WG, S, S, e, Sy, o 3R
Toreof| s W TEe UR s Ul oh &9 H Syoiedl €, SR Ui e
FO AAR O Gafd €, Sfeh HIAEH Yoagd Y& I9as 9 g @
M ok T&d YeagH o e, s, o, gaiek =gy iR Jat o o
1 foeror 39 gu Sk Fmiv & mewgel fEg S U R ameR |
el 1875 WA B, oW W 1771 A R @ $ga H MY B| WHeR
T AT H e T T i iR Swifde| qifde 9 ¥ 6 gueE
T € 3R A T KT WS 650 B TH YW €Y W A, T 3R
T (FIHH) H WA H R T TR 5 YUSH o WAl FT G UMW
TH' HEA &, Sdfeh 69 JUBH o HA ‘SR’ FHEl W@l 2
SWIHH 91 ¥ 9 YueH € IR STh! W& 1225 B1 WHOR 1 H&A
IeYT U ¢, ToEH W, e, 9HuH SR 9iHEg & faey Hew
Bl AR ¥ wfesh (T FE 9l Afh) w ST wel o 7, S
A=l o1 STAROT LT Bl

[ Al T 1 98 wmEE 21w SR T w1 g g
W 81 W § G IR g @ wrEfed 9 Rl Hewfora fepan TN
21 ¥E % T ®9 @ A, q SR W G Ik MR Sreemon
o gl 1 off TEcul T #) M iR Wi w1 U el da-d
B € SR WHeR W g8 WY 3Heh YR U Wehe Bl ©| WA W
it o drel (thythm) =1 SCEAT TR ®9 9 Safed gl 81 il i
g 1 g gfewi 9 @ W1 g B, e yoe 9 a1 T
Ffyea @wa 3R GE Bl 81 WHT SR e 1 HEST T i
Yfran B1 At & fAASE % SFIER TH R GHI AR W 1 9 R
S ®, St o o fagidl o6 ogEy e @1 gmeg H W)l o ot
T TEe B @R i o 3R I Mgt (frequency) HHA oh
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Y-y R W@l B T @R I ME T qlhT SR GHA, T
fagidl & emeR R fuifd e €1 ST & forw @R T sty @R
TSI a1 o SAR-=GE I MOE €9 F A9 S Fehdl g1 GHAS |
Tttt Al s START A § fmen S @1y @ o fafie
e W U 1 oA T Wl @ frEd giiia iR dret w1 Hder we
T W G W Al s Wl ey e 9§ Wi g
W WHER o MEA H S{EsY i Yehe Hidl &1 WHeE i el |
o foow nftda ggfeal &1 oo fvan < 2, S fawrwm,
gogead, 3R de o fafie YR A A Gle 9 1 SR R
e TS W MR T S S S ge A e
GTEAT I AT @ &4 el ?1 9es | gita ofR gemstl &1 oft
Teh Hewd | il 1 GEAl, TR 1 o, SR T fq qeft i
Hemat d w2 A $1 3 e wE A § de S R
F T & G F G T S B S| TH YRR 0 HT ST FoAe
F1 et | U MR oF &9 H a1 W1 81 9o o el H yore
w9 @ forg den gfeer ek €, 99 ged ik wems) favm wg
H 999 99 oF T H R WRR @Sl & 3eerd Hd gl S
Wi % 2 TE <9 © foh wmag o g iR witptaes <Al €
Tfteshivl o1 HEwul T &) WHOR o WIHM T4 o Wl H Y TIYR
W #W g gemel &1 Sl i - faer’ 9 gt
aEma®@ &fd sEron wHewry | mEr gt el v tarer?
W' gfa waar a7 § o9 tgaH daren I5EE (ST
*a, a9, 9m (fa@: am:) -3 Waal w1 STURe #dl 81 I URo
F ol W I HeAUET G0 T STARUN HA g1 gU9 F GHIY
58 R T S ¥, T IR UBd g RO W ol Wi 9 o
Ty Wi w0 & ol I € Swde w ¥ enyfass Tivaee &
Number System T I =R Bl &1 HHAT o * STRUASH U6’ o T
H %t area Afaea &1 e & g fae I8 & @WEY &
TEAE o WY qUH A & WE W9t YN HgEra:” WE Ul
W yftrs WA g s neIerai’ SR 76T R (FEE-1000)
R o1el €, BRI (TeE-1000) = o1l € 3R ESRI (WEEA-1000) BT
A Tl TE TRUSTAHET I HT T AR T AU F I (10) A
o < TZF I AT Foh fed B SUdE B A emyfaek v &




20 g @y wfa:

Place Value T I =R Bl &1 WHaR Gfedl o Swifder o o
%% g% 1 Eierar &1 9uid wd § oo genet w1 qHee @ a:
I - © & g A Irar T = ToOr ST agd | o
T=Y wen favasd 3 wEre sa Ay T 35 | g9 95
Y gedl (1000) 3R Fehel (100) T Mg o g (THE) *i &fd
e FASHME hi Id BN IERS F TR TR R A6 35 HI @& & A
T HTd Y IR THR o IS oA W B WA i 2| WA
I 9 | B 919 1 AU § G H Sooid i o O A
wfa'vry Of wararar gardn wra F¥ard g ©
WA E@EE 99 e "edl (1000) FEA 1 oA SR IS ol waH
F| GEeR o qaifde 9N H O TEYER & I H G &
Seo@ F §- Urfe’ A° o Twar wrgm fghdtean | urfe
R g rest oo iy’ wrag' Rrdan @ wieal & @
UM Il FAIRRRTET THAH! q (F:) AR (THa i) ST Th
vIfth ®Y a0l Y-HEHER W W @ (39 fgdeEn wfy) ik
ST S Ih&T ASATT-IARITIR W1 ¥ TAN & o (fagfe:-ifs:
qifg) SToHr e Ufhsd died “Uehae Sgeed SAdd” |Henoit
HHERIER IUEAT ¥ AR & & (Fagia: mifg) 1ot vifdeq =gel
ST ALEARTER 59§ TR & | SUYH A ° TS H
foreqa 99 W Bl @1 T WehR GHeE o Sudfdeh 9N o B (HHo
20.7.3) ® =Y a1fiq (favaafa) 1 fasroarest =1 aof7 sar 21 g&qa 7
o 1f= 1 Fews1 (1000) 31efq TR G arell I 9rasT (100) 7eiq
W G ol €F <Herel Sl T el

ferd- go@: Seife enfosil @ TEg OnE 9F a9 o
ofafed &1 GmaR & Al B enyf T o fagid yoe w9 9
T B0 & w1y & A Gl o o § of wermes €1 e Sua
e, TR 3R A w1 Gafead FH & faw o fFan Smr 21 it @R
g & o9 I8 aEeY TH o 1 ff wEiforg war © fom Al @
A i Ifewr & Wy & 9 T, afek Smife IR TR

e @ ot ercafs Hewgl
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aae-

IR

HHERE 2/1/36 Ty |HEAT
Yo YIHMTd, 5.6.3

WMo ANTISF Td, 6.4.3
WHo; IR, 16.1.2
WHo; ITAAH, 9.2.6
WHo; I, 1.4.2

e

1.

g, THeEEd Al (FHL) , FHa] (FEusrsH(ed ) , Srge fefem
3Ry, % feoedl, 20151

AR, TN eumH, WK Yoogd, Held W T 6%
foen gfassm, Am ufseerd, fSoedt, 20031

20191

=M, FIH, TUAeTes o foem™ &1 ARdE 9, widrd
TARERE, fIewdt, 20061
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(TTEyE o fafyre a=d o)

-8, Ushs R fas

IR

3R Fq= FT ThowrTd s it e 21 o=, Fee § aefasw

fopenafl &1 SMUR B, W e o e R M o fafdw Wl e

frafa s 21 fom 1 gfal, 5= fogfa wer S €, df9 YR &

B ©: oo, T, foehew, s o) W) 3 foa o) fafvm erawensdi

AR wefas fagdl @ weffa wxdt @ S = &1 @i @R
amefensh Swal @ Sgdt )

Jq=, S Y5 WA A A % F9 H @ 9w ¢, o w6 gt

o RN A G TN H Yehe el 81l Famgfaa 1 Fay & am

#1 T 329 ¢, TS0 udsifer o T A o "iemd 9§ Wi feRan S

21 FNEYH o ER, W& fed w1 giael wid 8 St §, 99 Sad ST

YS9 TR § Wohe Bl © AR Al e TS Hiel i SN SRR
g 2

30 g, Tom, famgfa iR Sa= &1 9y o T8 qed €1 e
o foa ) emfgal &l 99@ R dd= &1 Yol S WiE 1 A

YR AT B U8 hod Uk Ul Ugld a1, afosh Sed o Sea
SETA Bl U HE BT Tk SeAeAS A 2

TEd WY-3Ter@ | AMa 79 o gRdfdd el o @1y fuw fRd
TR HHSET ST €| SHhT favelov w0 g AR 99 ety i o
HHSE H YA TR SO wry g, 39 IS favew o aea
IERIESIL]

* fgummens e e MR, 9Ehd, 92 R Sias, fSeelt-110007



o, fomgfa e =@ 23

Teves- fom, fomgfa, =q=a, =1, oTsei A, ST

IR I TR Hiqud GrEdifie sEeE § 9 AN TE 7
TR ok fowme 9 fowneran qen oy ¥ oran g a3 o A o
ANl T AR HI @ S Hehal &1 F%d 8 I o4 AN H
Wi U8 W ohfsd §, it AMMEA oF W W THEA @rll o
IMIer e 1 oW Bid 3@ T 2| g 3fv=d el fom 4 w o
TR el W W SRR 1 T G @ € 1 At 9 wR
30 el e =mue 3R TR B AN 1 WY WL o shael IR
& el 3ok T (W), Teafa i == (emem) @ 21 A | SHeh
IR 981 1 gHferd T G T @ foF SHoh gR A ST9H WA 1
Tfafafy =1 Frafsa wweh oo = 1 faeE & Goh| wal off o @
fF- W9 U UTSHUTY RRUT SRR

Ste o 3@ ®UMRUN o fordl 98 T Evas € foh g9 oH T\
1 Ypia X SHH! HE-USHd ol GIH HAI: AT = 1 Ioaad
W q% fak™ w97 F gEE Siod T @ived sied 1 AR
SieM o o W BAN §F B U W BER SR § e wd R
TN SR W 290, ¥, Sifa, TEE, fo, qier X seem e &
Ifewmr # B G fEEE wd {1 OFEN UR STEH 3@ YRR *
Fafe IR Amfes EHR T Toaifad il ©1 3 WISl o W TH
2, % B9 e S SR SAfuehar @l § U8 S T gest ot T& el

V9 % &9 Wived Sied St W § q9 qF W URENE ThNeEe,
wif, T 3R 3@ HT Fad 39 B T €1 3T gehr ast
g € 59 gH 3H @ived SR Hifd Sfed @ $W Soet safawrie
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T, TR T EH 1 96 AT [ T8 BS99 2 39 YK
TY e Ghd © 1% ARG G&pla fava # gd9s 3ER H&pla @
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1. HHSHTETI- 03/10, HHhR, Tl Fedold THGTIeIEehi, Fehieeh- forsirehto
G U, U HeAw- 01, T feeel- 48, 1965

2. SIHEHIEIIAI- 4/28, AR, €. Heod THGTIeTEsh, YehTereh- forsiaego
G U, U DA~ 01, T feeef- 48, 1965

3. HEREEGIA- 4/31- AHAhHISTIIT FHAISA: HEHH|

4, THEQ, HROGUS- 39/32, AR~ <. FEr=< Ffead, yehmemen-
fet wifecy TwieH, TemEIeE- 2009

5. M GIqae oS aySTHeIT IR URMTE THA Y &2, eel ||

6. HHEHTEIIA- 18/05, WIS, . Hedeld THGIeIehil, YehTTeh— forsiaeon
G U, Y Haw- 01, T feeef- 48, 1965

7. SHEHTEIIA- 18/06, WS, . Hedeid fHGIeIeshl, YehmTeh— fosiaeo
G U, U HaAw- 01, T feeef- 48, 1965

8. THYUYl, HRIGUS- 63/77, ATHR- . REr=< i, gemmmen-
fet wifecy TwieH, TemRIER- 2009

9. Th<YAUI, HRGUS- 26/53, TEMHR- . FEF=< A, Fehmmeh-
fet wifecy TwieH, TemReE- 2009

10. AFHA- 12/104, WeOIfSeRt- ©f. 3fHem &M, YherR- SO ufsatem
T4, T feoeh, foda S&Ro- 2006

11, Th<YAU, HENEUS- 77/41, AEHR- <. FEm= A, gewemeh-
fet wifecy TwieH, Sem8IeR- 2009

12. TV~ 19/295, R THH YOI YhIIH- 2023

13. TH<GAVI, HEAEUS- 41/183, AR dIAA @ AMH e
RIEEANIER= NS IR CEINIGIREE

14, TIETM- 12/20, HHERH- W. A, TR THI, THREH- TLE G&hd
forvaformer, faeufd, stremer- 2021

15. STeHIfR THREO- 01/65/19 FETH NG ST TOHTEH Garfo: |
RIS AERI0T WTee =1 hifereh|

16. ATCHIfh THET- 01/65/29, Tl U6 TREI- 2013

17. AfYAFRITR - 07/12, SI. Mo 901, 86 Yoo feoel- 2024
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19.

20.

21.

22.

23.

24,

25.

26.

27.
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afeer ElF'LWﬁﬁ-r:

AT 05/22, GEeh- . WuHR fgaal, Fequi< ehd foraforme,
SR

TH<AV, HRAGUS- 32/125, ARARR- <. =< Hfeart, yewhemem-
&<l Wifecs T, SARER- 2009

TIEfa- 01/86, THAIehT- . IfHen Tl et S, afsafr g=d,
72 feoett, fadia HeRto- 2006

ARREITfTIg- 01/11, SRR <. Tkl MG, FehTerh- Siaw SiR=Ifer,
fReeti-2024

THEQU, HRIGUS- 32/123, ATATRR- . ¥Em= e, Jeheeh-
&<l Wifecs THeH, SARER- 2009

TH|Q0, FRIEUS- 32/124| SARATHR- . REm= e, Fehemeh-
&<l Wifecs TeH, SARER- 2009
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el wriRelt T el g fafire

THYAVT, HRIGUS- 32/126 TReR] Fwedl faey favawerk #m| 39
fagft 2 q&r 9o I Selicehels

THEQ0, HIEETS- 38/96, SAGAHR- ©. &M= Afedre, Feheh-
&<l Wifecs TeH, SARER- 2009

THEQ0, FRIEUS- 64/114, SAATHR- . @M= e, Fehemeh-
&<l Wifecs TeH, SARER- 2009

i wFas I ol Jen Ie% M- hrefiyen qHeEd
THEQ0, HIEETS- 64/65, AEAHR- S, @M= Afedre, Feheeh-
&<l Wifecs TeH, SARER- 2009
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foRell o T 9% qo1 A 3Thel oF @R g Hid
T ARATS IO favd gfag off R 9 Al 3 Herard, sfied o,
fan Haq onfs =t T %1 9uia fwar @1 SRR o $H-U-TAR! H
R giuftet o | fom@n o WSSt I Fia | JER geT 6
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TNfAaTE R AR Tk hl HIHR o TR S0 TS H{Th oh AH T
F e Rt @ TSTRATR eF STER 1350 a9 g 1272 ¥ H @/
T ATl ¥ o1 37 TRT §HEM °h HRUT 34 foRel R S 1 =ifd
Y T formifs oF T FoRe hifaig™ o SAfdarerarRer o 3+ef fmio
IR g 1 faferar § & (3068 Ffet = 34 9) 374: 3T T HT 1168
% 1 o1 Y W el Sifad fREn, St Haq & oM % $RU B W
e TE ¥ I Ferd § R e 7 3 mewed o ford ¢ 59 el
Fed R FHifesE F1 € afea T2 T 38 famia e o Im H faww

* A S-13, STURIETR, Hag-941
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Gaq & Jd I holUek 7l o g A A IS ok WA Hied S
FT 99 AT KT R1TEH w100 99 F 2-3 I HI A et offl WA
on fo foret hovet o fafy %9 <@ o 77 T TN AeAE '
@ & ¢ foh faeh<t %1l o Tieh Gl w98 9wl el 6 326
a9 o TE T IR BH el 1 WRA o el o eiffer w ot
Toarg @ WG €, TR IRdE faen wee % 12 wve o sfae |
I A1 Had Rl & gAn off T&é gen 2

TEETT

I SR Go-3h o MO T I Sa § hE T Tl 2
HAVST AT FT I T IR TN PR, vah, e, fasmmice,
Sferame Mg ! Yeh-hdl gl T &1 eft A g gl Sga o
F 7, W S a9 | wnfeared 9k i THAS IH qH F S
forelt sk @1 wed 81 TEW W9 1 @ €, WEfES AT WE i
el o AR B €, i oF oo U sied 1 39 Uk o faaw 11-12
fafer afr W ST @ 7, oreriq o el fafa + gaiew o o
TRE S B SH A S W off unel 1 wfed wed € (TR
= =% HEied) | o: TAR Ud @R o faf o SER e # fafy
TN k1 HIEX A1 Heg H Hoq #ed 1 A = 9 + oq + 9id;
i ek oaR oS weran 21 fafe o § wfe uw € R TR
HurTa el 7 et @1 Tsut (5) & W8 5, 6, A 7 fafer ot & wepd
B 31a: T 1 AN MU o fAT 39 SHIENTOFT 1 WA g §,
I Fed g1 39E R 99, A SR 7 Tom =i 7, feew 7w wfa ey
1 Mo H gaen g 71 fava ) & w9 1 1 g #11-1 W
Sfe+ § ITHT g VB Bl T, 3Td: U Uh Fed ¢l TR HI oAl
vIfwemelt 1ol & oIk hed 91 ek H1 o o7f § vd-hg- 100 oY I
1 I H AT FI A W ATHR o 9 Jali I ot % hed o,
S IR 9Rd B Gl (F AT FER) dA I 9qna o A
(TheA=-HTEM) | STefern ® off Te S8 300 YR o ghied gel
€, o7d: 38 vk g9 wed 9 R0 WY iR e e R faed st
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T AT A 5 YRR FT ST Hel ol 39 T H A SN
e T2 FE F @ g

TSATE - o hoveR SR § U I W 5000 I I
fafer & 68 w0 T gt T 7 qeM 7000 T YA MO H W 7 fa
FT ol W 9RA § efeRTferR TOFT 12,000 96 o W% H eIt ¢ 59t
ooh U SEr@ 3R WRTEE A de-GEhR (WeeE) w1 9o famer @)
GYMe T RO 37 AN A SATH AT TR el €, et SeR 3
A TEl ol THH G FR0 T fF 12-12 TR 99 & @il (T
¥ fa gm) den IR (Hfa d §& JT) o 2 =k 24,000 T9 F B
& W P W (T S B A FAE@ MA) 26,000 T BT
Ufqerfaer I ?1 SAfasE g 58T 360 TN € o w1 q o el 1
ot ufGRAT It ®1 oTa: WY kel %k & i P ™ H1 Wk kel T
2 (fawy g, 2/8 31f%) | TORT WY SR W Wi o ford dEd € TR
3k STIER IR F T W T AR ST 1-2 IR H IR T, A oA
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g v 97 g = fauda fRen stefq 180 o9 R = 7 qw@ yfvr fafer
Bl B € 15 57 9 ofter 9 €, ord: 39 15 fafy &1 Tor & 2
aa: R fafy d =I=- @ &1 =R 12 @ s fafy feeen & fag
TE-Fd TR F 12 ¥ W [ &, i wen w fafa 7, 39 - el
e adam fafa gnft fafer 1 ey fdt @9 81 gshar §, W FaRR
o M FRd o 99g S fafy g, 39§ s e d@ fafy
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9 34 €1 SO erfqw e i qivtar 9 erer f@H & faw 15 o
T W 30 faed €1 Yo 9 oM Yg-feew w1 ®, fo gem o g
HEA T, HOU T o ugel TS 1 @€l I UM o FTHR FOT q&
Y HE 1 AR Tl €, AN Yo U W 37| Hiorg o 3044 99 €%
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% WG 1 AW e e-Tesn e W we A, foeman 9 v el
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3HY e o 7 o) i q0 7 HL0 8 OR A ¢, SRl =il 0l hed
&1 5Uh1 T I g () A1 fafte (sif=m, famn) 21 97 gl s
2, g T = oy T& R ?) fReg s 1 oref yw 21 8 W
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S B F1 T W g o % o 3
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1. SEIT- 29102 § H W@IRYd "7 (J&0) o §HI Af9rIq 7ed |
Y R B ol TH 27 f& &1 9= Mfa & ferw 27 Fa sk 0.3 fa
&1 Wi ok forg 28a sifafsrq e Siigd o fSeRt ot sren =1 gsiafd
B HifdeRa oF THA Yoo o SUA yd 1 faun Ifufer e o X wel
T, oT: 39 §HA oF o (Afi-fetvamd g STuWiRanT) & §aw 9
AR o g9 Aee |fTeer | Foro 1 ST g3l (WRTYRd, o1 94,
230/8-10) | 39 THA U3l A& & a9 TR BT off, 37d: HoceR hl
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TeATe™ o %RV IW ¥d o 67 g7 | Ywifad &1 galll 3§ HRU 9Rd

T GAGH | @ OAE 15800 9 H g2 Hfse1 A&t o1 A 9§ a9

S ofRTg ST | Bl o1l SRl o Gedrg H oY oh STUHU-<faumaT
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1700 39) H TI® (IF A1 TAH) T&F H T
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>  datEd W9-13902 ¥Y W A9 U U 99 SIRE gl 36 fag
Tg o Tar foemar () 7 T o faoo) emir quor (82/7-8)
% TR T AR 9533 T H g3 &d I Hal o YwS aqu
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> IRl 1t & 4 Holvel-(F) ST AfTIH 17-12-3139 39, H
T3 forer 5 fR7 9] STl S B R W e STEH! i
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it =k ST g3 9 lifeheh o 1 TSRO den HyHR |
AN g3
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>  fad Haq-57 57 9

> iferared vw-78 € 9 faswAee & gue wnferamsd gr
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o Gad wRa o ST SR ufve &5 oIR R SumeTEY %
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9783642007378



AR & Yseg ® el T 85

>

Tirefer, Siafe (2011) | SRaifcd 3R THg & =k : JfercanforT,
WY, R T @WESHEA| e Waud| did. 300-301.
STETHSTA 9781594778575

“FIeTRA- TH Ufqerias ¥ 9 f&Aifhd oM (TTemRarditean
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High-Performance Algorithms of Ordinary and
Twisted Hessian Elliptic Curves Using Vedic
Mathematics Sutras

-Dr. Ankur Nehra"
ABSTRACT

This paper discusses the implementation of efficient
algorithms for point addition and point doubling on Hessian elliptic
curves using ancientVedic mathematical Sutras. We introduce
cryptographic formulae for Hessian elliptic curves and use Sutras
such as Urdhva-triyagbhaym for multiplication and Dvandva-yoga for
the squaring of any digits. Our goal is to improve the timings of
cryptographic operations on Hessian elliptic curves. We demonstrate
that the ancient mathematics-based scheme provides better
performance in terms of speed, processing time, and power
consumption of multipliers compared to the conventional method.
We have coded and synthesized the algorithm of multiplications and
squaring using 8-bit and 16-bit in MATLAB. We have investigated
the effect of some Ancient Mathematical Sutras over elliptic curves
and presented the obtained results in tables and graphs. We discuss
the significance of these optimizations for elliptic curve cryptography.

Keywords: Urdhva-tiryagbhyam Sutra, Dvandva-yoga Sutra, Hessian
elliptic curve, Twisted Hessian elliptic curve, Points addition, Point
doubling.

Mathematics Subject Classification: 94A60, 14G50
1. Introduction

In mathematics, the Hessian curves are geometrically
described as plane curves that are similar to the folium of Descartes.
These curves were introduced by a great German mathematician
Hesse [10]. These curves are used in cryptography to speed up the
performance of ECC (elliptic curve cryptography) based
cryptosystems because cryptographic arithmetic operations on these

* Assistant Professor, Department of Mathematics, Dhanauri P.G.
College, DhanauriHaridwar, Uttarakhand, India, 247667
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curves require less memory than those on classical elliptic curves in
Weierstrass form [13]. Hessian curves in cryptography were first time
independently used by Joy and Quisquater [13], and Smart [19] in
2001.. Joy and Quisquater [13] investigated the Hessian parameter-
zation of an elliptic curve as a step towards resistance against such
attacks in the context of elliptic curve cryptography. Further in 2003,
Smart and Westwood [20] investigated the efficiency of
cryptosystems based on ordinary elliptic curves over the field of
characteristic three. They showed that the curves in characteristic
three could offer greater performance than currently perceived by the
community at that time. Rodriguez and Sottile [17] proposed some
real polynomials in two variables of degrees 4, 5, and 6 whose
Hessian curves have more connected components than had been
known previously. In 2007, Hisilet al. [11] obtained some new
formulae for efficient elliptic curve arithmetic to improve the timing
for Jacobi-quartic and Hessian doubling operations. Furthermore,
Hisilet al. [12] suggested an extended projective coordinate system in
2009, to accomplish point addition and doubling operations. In the
meantime, Miyake [15] proposed twists of Hessian elliptic curves and
cubic fields. In the subsequent year, Farashahi and Joye [5] proposed
a generalized form for Hessian curves and obtained efficient unified
addition formulae for these generalized Hessian curves. In 2011, Guet
al. [8] suggested an efficient pairing computation on elliptic curves in
Hessian form. Griffon [7] proposed explicit L-functions and a Brauer-
Siegel theorem for Hessian elliptic curves in 2018. In the meantime,
Chuengsatiansup and Martindale [2] suggested pairing-friendly
twisted Hessian curves and obtained efficient formulae to compute
Miller doubling and Miller addition utilizing degree three twists on
curves with j-invariant in Hessian form. There exists much literature
to improve the scalar multiplication of Hessian elliptic curves.
Recently, Fouotsa [6] proposed parallelizing pairings on Hessian
elliptic curves and computed the first time the Ate pairing on the
Hessian model of elliptic curves. They showed how both Ate and Tate
pairing can be parallelized on Hessian elliptic curves. Dang and
Moody [3] derived an explicit formula for isogenies between elliptic
curves in twisted Hessian form. Silva et al. [18] also derived isogeny
formulae for Jacobi-intersection and twisted Hessian curves.In the
present paper, we have used some Sutras of AIVM namely Urdhva-
tiryagbhyam and Dvandva-yoga for Hessian and twisted Hessian
curves to speed up the performance of the ECC-based cryptosystem.
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2. Mathematical Background of Hessian Elliptic Curves

As mentioned in the previous section, Hessian curves are two-
dimensional planar curves that share a geometry similar to the folium
of Descartes. Algebraically, they are defined in the following
subsection.

2.1.0rdinary Hessian Elliptic Curve (OHEC):
The ordinary Hessian elliptic curve H, in one parameterd

over a finite field F is defined asx*+y’+1=3dxy (2.1)where
de F, d*t1and char(F)=#2,3.

2.1.1. Addition of Two Distinct Points on the Curve H,

If P=(x,¥)and Q=(X,,Y,) are any distinct points onordinary
Hessian elliptic curve Hy, then their addition denoted by
R(%, ¥3) =P (%, Y1) +Q(%, ¥,) is given by

Y1 X = Y3% (2.3),y, X12 Yo+ X3V (2.4)
Xo¥2 = %Y1 XY = X1

2.1.2. Doubling of a Point on Ordinary Hessian Elliptic Curve
SetH,

The doubling of a point P, denoted by 2P=P+P=R(x;,Ys) is
defined as

3 3
o) gy, 2 0
2.2.Twisted Hessian Elliptic Curve (THEC):

The twisted Hessian elliptic curve H, 4 in two-parameter a
and d , over a finite field F is defined asax®+y*+1=d xy (2.),
wherea,d € F ,a(27a—d3)¢0and d=0.

2.2.1. Addition of Two Points on Twisted Hessian Elliptic Curve
Set H,,
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If P=0qY)and Q=(X,Y,) are any distinct points on the
twisted Hessian elliptic curveH, ,then their addition denoted by

R(Xs, ¥3) =P (¥, Y1) +Q(%, ¥,) is given by

=AY Ye (2.9)  _Wo¥r-aX % (50
X Y%~ Y a-X Y%~ Y,

2.2.2. Doubling of a Point on Twisted Hessian Elliptic Curve Set
Hc,d

The doubling of a point P, denoted by 2P=P+P=R(X;, Y5) is
defined as

_ufn)
X3 —W (2.11),

3 3
o =H—+(212)
yl(ax1 —l)

X Y
2 1(2.13
(X, y)_{z’zj( )
Hy: X3+Y3+Z°=3dXYZ(2.14), H,y: aX®+Y*+z°=dXYZ(2.15)

3. Ancient Vedic Mathematics Sutras
3.1. Urdhva-tiryagbhyam Sutra

Urdhva-tiryagbhyamSutra is a general multiplication method
and it applies to all types of cases of multiplication. Urdhva-
tiryagbhyam has expressed as “Urdhva” means “Vertically” and
Tiryagbhyam means “Crosswise”.

Fed-frdnam: (qfony: sEmEReTEaaE), 99 dEad 6k Te-
e SEE™m 9 9 0N, SH + 0F + RN = SSEIRE &l
7 ¢ : T IR [T (T 6 T | I =gigr/@el aAq s ={owsl.

IE A 0T F TF S 2, AU 799 R W weR o
fordT ST Fehal € afceh 39 I 1 Herdl 9 8 SISHIOR o 9t ITe &
Tohd € | ST ¥ 9HErd ®
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i} 2x2 , 5x3 ,4x6, 9x9

11
2 3 6 9
4 15 24 51
=4 =15 =24 =81
15, 24 81 15, 24 81 -
12x34, 31x24, 25x42 #
1 2 = 1 2. 5
<] X X
3 4 2 4 1 2
3x1/4x1+3%x2/4x2  3x2/4x3+2x1/4x1  4x2/2x2+4X5/2x5
=3/,0/8 = 6\@4/4 =%ﬂ§0
=4/0/8 =7/4/4 =10/5/0
=408 =744 =1050

3.2. Dvandva-yoga Sutra

It is used to find out the square of a binary or decimal number.
Steps involving finding out the Dvandva-yoga (D, )of a single digit,
two digits, and three digits, etc. numbers are respectively defined as :

\l \l

D(a)=d?
D(ab )= 2ab

D( abc ) = 2ac + b2
D( abed ) = 2ad + 2be

D( abcde ) = 2ae + 2bd + 2

==y

# D( abcdef ) = 2af + 2be + 2ed  and so on....
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, D

(ab)2=D(a)|D(ab)|D(b)
(abc )2 =D(a)| D(ab )| D(abe) | D(bc )| D(c)

(abed )? = D(a) | D(ab) | D(abc) | D(abed) | D(bed) | D(be) | D (c)

(527)% = (abc )?

B(a) [ B(ab) | D(abe) | B(be) | D(¢c)

-1 e 5 S [y 2 e L N T

2Dz 0 |7 4 |p 8 g9

= 277729

4. PROPOSED SCHEMES

In this section, we have proposed four schemes of which the
first two schemes are designed on OHEC, and while rest are
constructed for THEC.

AlgorithmA1: Addition Points on OHEC

Using equations (2.3) to (2.4) and (2.13) the addition (Xs,Y;,Z;) of the
points (X.,Y;,Z;)and (X,.Y,,Z,) is given byi.e.

P(X, Y1, 4)+ QX5 Y2, Z5) = R(X3, Y3, Z5)

where X =Y?X,Z, -YZX,Z;, Y3 = X2Y,Z, — X2Y,Z, and

Zy= Z12\(2X2 _222Y1X1

Algorithm- A2: Doubling of a Point on OHEC

Using equations (2.5) to (2.6) and (2.13) the doubling of a point
P=(X4,Y,Z;) on the Hessian elliptic curve Hy is R(X3,Y;3,Z;) given
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by |e P(X]_;Y]_1Z]_)+ P(X]_1Y]_i Z]_) = R(X37Y3’Z3)

where X;=%Z2-X3Y,, Y, = XY2-X,Z3 and Z, = X3Z,-Y*Z,

Input : P=(X.%.Z,) Q= (X1.Y5.2,) Input - P=(X..K.Z)

Output: R=P+0=(X,Y..Z;) Output: R=2P=(X;.Y,.Z;)
1 A-X T 1 A=X

2 B=Y-Z 2 B=Y.

3 C=x-I 3 c=z

4 D=4 4 D=X,-4

> E=X-2 5 E-Y,-B

6 F=X,-Z, 6 F=2-C

7 X3=4-B-C-D 7 X;=%(F-D)

8 L=C-E-4F 8 T, =X,(E-F)

° Z;=D-F-B-E 9 Z,=2,(D-E)

10 Return(X4:¥;: Z5) 10 Return (R = X3. ¥, Z3)

AlgorithmB1: Addition of Points on THEC

Using equations (2.9), (2.10), and (2.13)the addition of two distinct
points P=(X,Y,,Z)) Q=(X,,Y,,Z,)on a twisted Hessian elliptic curve
(Haq)is given by

where X, = X,Z,22 - X,Y;2Y,, Y, = Y,Y,°Z, —aXZX,Z,and
Zy = aX, X2, - Y,2%2Z,.

Algorithm- B2: Doubling of a Point on THEC

Using equations (2.11) to (2.12) and (2.13) the doubling of a point
P=(X.Y,Z) on the twisted Hessian elliptic curve (Hqq4) s
R(X3,Y3,Z3) given by

1.6. P(X1,Y;,Z)) + P(X,Y;,Z,) = R(X3,Y3,2Z5)

where X, = X,Z28 - X,Y?, Y, =ZY2 —ax?z, and z; =a X}y, -Y,Z}



High-Performance Algorithms of Ordinary and Twisted Hessian... 107

Input : PE[X-_.}{.Z-_], 0=(X,1.Z,) and ‘a’ Inpur:  P=(X.Y.Z) | ..
Output: R=P+0=(X..Y;.Z5) Output: R=2P=(X;.Y5.Z5)
1 4=X,-Z, 1 A= X
2 B=2,-Z, 2 B=¥
3 Cc=1,-X, > c=z
. 4 D=X,-4

4 D=7 Y, -
5 5 E=Y-B

E=2 7, 6 F_z.C
6 F=a-X-X, 7 G-—a.D
7 X,=4-B-C-D 8 X=X, (F-E)
8 Y,=D-E-A-F 9 L=2Z,(E-G)
9 Z,=F-C-B-E 10 Z,=Y(G-F)
10 Return(X;:Ys: Z5) 11 Return(X;:Y;: Z;)

In the above algorithms all squarescan be calculated using the
Dvandva-yoga Sutra and all computations can be calculated using
Urdhva-tiryagbhyamSutra of AIVM.

5. RESULT ANALYSIS AND COMPARISON

A comparative analysis of the number of arithmetic operations
such as multiplication, squares, cubes, and other higher power used in
adding two distinct or similar points in various projective coordinate
systems using conventional methods and AIVM Sutras are tabulated
in Tables2.1 and 2.2. It is evident from Table 2.1 that the number of
used operations in point addition using AIVM Sutras was reduced by
approximately 33% and 35.00% for OHEC and THEC, respectively,
compared to conventional methods. Similarly, Table 2.2 shows that
the number of arithmetic operations used in point doubling using
AIVM Sutras for OHEC and THEC were 25% and 28% less,
respectively, than conventional methods. Tables 2.3 and 2.4 describe
the processing time and percentage of time saved for point addition
and point doubling in the projective coordinate system, using 8-bit
and 16-bit processors. AIVM Sutras resulted in a significant reduction
in processing time, with 86% to 88% savings for point addition and
86% to 87% for point doubling in OHEC and THEC. For 16-bit
processors, the percentage savings of time were even higher, with
92% to 93% for point addition and 86% to 91% for point doubling,
and figures 2.5 and 2.6 show the different arithmetic operations
required in OHEC and THEC for point addition and point doubling
respectively.
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Table 2.1. Comparison of the number of operations required for point
addition in OHEC and THEC

o Point Addition (Conventional Point Addition ( AIVM Sutras)
Elliptic method)
CUI’VES Pl PZ P3 S Pl P2 P3 S
OHEC 12 6 0 18 12 0 0 12
THEC 14 6 0 20 13 0 0 13

Table 2.2 Comparison of the number of operations required for point
doubling in HEC and THEC

| Point doubling (Conventional Point doubling (AIVM Sutras)
Elliptic | method
cves ' Ip, [P [S [P P, R |S
OHEC | 6 0 6 12 6 3 0 9
THEC |8 0 6 14 7 3 0 10

Table 2.2. Processing time for arithmetic operations in OHEC and
THECbased on an 8-bit processor using conventional and

AIVM Sutras
o Points Addition Point Doubling
Elliptic A A N D D D
Curves Tece Tuece Ts Teee Tyece Ts
(In seconds) | (In Seconds) | (In %) (In seconds) | (In Seconds) | (In %)
OHEC | 0.010824 0.0007099 | 92.4412 | 0.0098479 | 0.0011291 | 88.5346
THEC | 0.010728 | 0.0008674 | 91.9147 | 0.01020 0.00081535 | 92.0063

Table 2.4. Processing time for arithmetic operations in OHEC and
THEC based ona 16-bit processor using conventional and

AIVM Sutras

Points Addition Point Doubling
Elliptic TA TA TA TO T.D T.D
CUTVES ECC VECC S ECC VECC S

(In seconds) | (In Seconds) | (In %) (In seconds) | (InSeconds) | (In %)
OHEC 0.0083548 | 0.00033232 | 96.0224 | 0.0078059 | 0.00053446 | 92.1531
THEC 0.010431 0.00058555 | 94.3862 | 0.010316 0.00060272 | 94.1574

6. Conclusion

The paper proposes some efficient and high-performance
algorithms that use AIVM Sutras for adding and doubling points in
Hessian and twisted Hessian elliptic curves. Although ECC already
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uses less manipulation time, the use of AIVM Sutras accelerates its
speed of execution even further. As discussed in the previous section,
the proposed schemes can help increase the performance of existing
cryptosystems in terms of their speed, memory usage, and power
consumption when implemented in practice.
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Bibliometric Study on the Ph.D Theses in the
Sanskrit Discipline in Universities of India
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Abstract

Present study is an analytical bibliometric study of total 556
Ph.D. theses in the discipline of Sanskrit language submitted/awarded
in various universities of India during January 2020 to December
2024. In the study a holistic bibliometric investigations has been
covered i.e. Year-Wise, University-Wise, Gender-Wise, Languages-
Wise astute. The result of the study shows that maximum number of
Ph.D. theses were awarded in the year 2022 whereas lowest theses
awarded in 2020. Most surprising fact found in investigation is that
being the research scholars of Sanskrit majority of the respondents
used English language to write their Ph.D. theses.

Keywords: Bibliometric, Sanskrit, Research Scholar, University and
Ph. D thesis.

Introduction

Research methodology plays most vital role in conducting
research in each field, research methods not only provide accurate
results but also help in establishing innovative platform for future
research. Research is perpetual journey for knowledge or unending
search of fact finding. Research is an Academic Activity and thusly
the term ought to be utilized in a Technical Sense. Secondary sources
of information are the most effective tools of research, these sources
not only ease the research but also make it authentic. The secondary
sources are responsible to take the path of research in right direction.
Bibliometrics documents are the authoritative secondary source of
information. Bibliometrics is the use of quantitative procedures to

1. Librarian, S.D. (PG) College, Main Grand Trunk Road, Panipat, 132103
Haryana.

2 University Librarian, JLN, Library, Kurukshetra University,
Kurukshetra
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dissect the volume, the development, the recurrence, the qualities, and
so forth of distributed archives & the related exercises, Alan Pritchard
was first to utilize “Bibliometrics” in an article *“Measurable
Bibliography or Bibliometrics” distributed in the 1969 issue of the
“Diary of documentation.” He characterizes Bibliometrics as “the use
of numerical and measurable strategies to books and other media of
correspondence”. In a later article, Pritchard clarified Bibliometrics as
the “metrology of the data exchange process and its motivation is
examination and control of the procedure”. Bibliometrics is a lot of
techniques used to study or quantify writing and data (Wikipedia,
2025).

About University News

The University News was first published in the year 1963then
known as “A Bulletin of News” and it was started in the year 1929.
The column “The Theses of the Month” was first time published in
the University News in May, 1973.The University News is a
publication of Association of Indian Universities (AlU). Under the
ambit of this Association, all the Conventional Universities, Open
Universities, deemed to be Universities, State Universities, Central
Universities, Private Universities and Institutes of National
Importance are included. The mission of AIU is to promote and
represent the higher education system and Indian Universities on
National and International forums and establish strong liaison among
different stakeholders.

Literature Review

A number of studies have been conducted on Bibliometrics,
some most relevant studies are reviewed as under:

Naidu (2017) in his study on Ph.D. theses of Banaras Hindu
University which are available on Shodhgangacovered total 544
Sanskrit Ph.D. theses from the year 1941 to 2010 and divide the year
in 5 years block. The study found that from the year 1986 to 1990
University awarded 124 (22.79%) theses. It is also found that most of
the theses i.e. 79 were completed on the topic Hinduism and
maximum researchers were writing their Ph.D. thesis in Hindi from
the year 1941 -2010. Kapde (2018) conducted a study on “Doctoral
Dissertations of Kavikulguru Kalidas Sanskrit University of the
period2002 to 2012: A bibliometric study.” The study revealed that
the most of the Ph.Ds were submitted on the Ayurveda i.e. 17.08%
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andmajority of theresearch scholar were from Maharashtra i.e. 31
(75.60%).Sharma and Srivastava (2019) conduct a study on
“Bibliometric Study of Doctoral Theses/Dissertations submitted in the
Rajmata Vijayaraje Scindia Krishi Vishwavidyalaya, Gwalior (M.P.)
from 2013-2018”. The study covered 56 Ph.D. proposals/theses
during this period and found that most of theses have been awarded in
the year 2017. It is also found that female scholars were less in
compare to male scholars. Ramkumar (2020) conducted a survey on
the topic “Research Productivity through the lens of Doctoral
Guidance: A study of Sanskrit Universities in India. The study
covered the Sanskrit Doctoral Dissertations from the year 2006 to
2016. The study covered multi campus Sanskrit University, Rastriya
Sanskrit Sansthan (RSS), New Delhi and Rashtriya Sanskrit
Vidyapeetha (RSVP), Trupati. The study found that multi campus
(RSS), New Delhi awarded 571 theses during 15 years from 2002 to
2016 with the mean value 38.07 and “Sahitya” seemed to the single
most popular topic across both campus Kaur and Verma (2021)
conducted a study a bibliometric study of Vidyavaridhi (Ph.D.)
Theses and Vishishtacharya (M.Phil.) Dissertations of Uttrakhand
Sanskrit University, Haridwar submitted during 2015-2020: A case
study”. The study covered the 28 doctoral theses and 6 M. Phil.
Dissertations. As per study the highest theses has been awarded in the
year 2019. Ahuja and Madan (2022) conducted a study entitled
“Fifty years of research on Vedas: A bibliometric analysis”. The study
adopted the qualitative method of research and covered the year from
1970 to 2020 of 106 documents. The study divided into the year in
three parts i.e. 1970-2000, 2001-2010 and 2011-2020. It revealed that
in the year 2017, 10 papers were published on Vedas, and India is on
the top with 37 publications on Vedic research.

Scope of the Study

The present study is based on the data collected from the
“Thesis of the Month” Column in University News Volumes 58 of
January, 2020 to Volumes 62 of December 2024 published by AlU,
New Delhi.

Objectives :

1. To analyze Year-Wise Ph.D. theses of Sanskrit discipline.
2. To find out the University-Wise PhDs awarded.
3. To find out the subject area of research.
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4, To know the Gender-Wise status of respondents.
5. Geographical Area-Wise PhDs awarded in various
universities.

Research Methodology

Literature search method from University News is used. The
data is collected from University News from year January, 2020 to
December, 2024.

Data Analysis
Table-1: Year-Wise Ph.Ds Awarded

S.N. Year Number of Percentage
Thesis
1, 2020 40 7.19%
2. 2021 77 13.85%
3. 2022 169 30.40%
4) 2023 144 25.90%
5. 2024 126 22.66%
Total 556 100%

Table-1 shows that the number of Ph.D. degrees awarded
during last five years i.e. 2020 to 2024. It is found that 169 (30.40%)
scholars were awarded Ph.D. degree in 2022, 144 (25.90%) scholars
in 2023 and 126 (22.66%) scholars in 2024. It is also mentioned here
that 77 (13.85%) Ph.D.degrees were awardin year 2021 followed by
40 (7.19%) scholars who awarded Ph.D. degree in 2020.

Table-2:University-Wise PhD DegreesAwarded

S.N. | Name of the University Number
of Theses
1. | Central Sanskrit University, New Delhi 264
2. | Saurashtra University, Rajkot 50
3. | Shri Lal Bahadur ShastriRashtriya Sanskrit 43

Vidyapeetha, New Delhi
4. | Sree Sankaracharya University of Sanskrit, Kalady, 41
District Ernakulam
5. Kameshwara Singh Darbhanga Sanskrit University, 32

Darbhanga
6. | Gujarat University, Ahmedabad 20
7. K. U., Kurukshetra 10

8. | Vikram University, Ujjain 10
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9. | MS University Baroda, VVadodara 9
10. | Mabharshi Dayanand University, Rohtak 9
11. | Rashtriya Sanskrit Sansthan, New Delhi 8
12. | Dayalbagh Educational Institute, Agra 8
13. | Jain Vishva Bharati University, Ladnun, District 6
Nagaur
14. | Mabharshi Panini Sanskrit Evamvedic 5
Vishwavidyalaya, Ujjain
15. | T M Bhagalpur University, Bhagalpur 5
16. | Bhakta Kav Narsinh Mehta University, Junagarh 5
17. | Mahatma Gandhi Chitrakoot Gramodaya 5
Vishwavidyalaya Chitrakoot, District-Satna
18. | Sri Venkateshwar University, Tirupati 3
19. | Dr. Harisingh Gour Vishwavidyalaya Sagar 2
20. | Dev Sanskriti Vishwavidyalaya, Hardwar 2
21. | Veer Narmad South Gujarat University, Surat 2
22. | Bangalore University, Bangalore 2
23. | Sree Somnath Sanskrit University, Veraval 2
24. | Gurukul Kagri Deemed University, Haridwar 2
25. | Kavikulaguru Kalidas Sanskrit University, Ramtek, 1
Distt Nagpur
26. | Aacharya Nagarjuna University, Nagarjuna Nagar 1
27. | Tripura University, Suryamaninagar 1
28. | Swami Ramanandteerth Marathwada University 1
Nanded
29. | Jai Prakash University, Chapra 1
30. | Kuvempu University, Shankaraghatta 1
31. | Guru Jambheshwar University of Science 1
&Technology, Hisar
32. | Chaudhary Devi Lal University, Sirsa 1
33. | Sanchi University of Bhuddhist 1
34. | S.N.D.T. Women University, Mumbai 1
35. | University of Kashmir, Shrinagar 1
Total 556

Table-2 shows the number of Ph.D. degree awarded by
various University. It shows that the highest number of Ph.D. degrees
i.e. 264 were awarded by the Central Sanskrit University, New Delhi,
50 Ph.D. degrees awarded by Saurashtra University, Rajkot and 43
degrees awarded byShri Lal Bahadur Shastri Rashtriya Sanskrit
Vidyapeetha, New Delhi. It is also shows that Kameshwara Singh
Darbhanga Sanskrit University, Darbhanga awarded 32 Ph.D. degree
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to the respective scholars followed by 20 Ph.D. degreesawarded by
Gujarat University, Ahmedabad and 10 Ph.D. degrees were awarded
by the Vikram University, Ujjain & K. U., Kurukshetra each
respectively.

It is also mentioned here that there are six universities from
which only 2 Ph.D. degrees were completed during last five years in
the Sanskrit subject and eleven universities granted only 1 Ph.D.
degree each during this period.

Table-3:University Status-Wise Ph.D. Degree Awarded

S.N. University Types Total | Ph.D. awarded Rank
during this period

1. Central Universities 5 318 |

2. State Universities 26 220 I

3. Deemed Universities 3 16 11

4, Private Universities 1 2 v

Table-3 shows that Central Universities got 1% rank with 318
Ph.D. degrees awarded in the discipline of Sanskrit during the study
period, followed by State Universities on 2™ rank with 220 Ph.D.
degrees awarded and Deemed to be Universities got 3" rank with 16
Ph.D.degrees. Private universities got rank 4™ where only 2 Ph.D.
degrees awarded. Above table shows that Central Universities are
fulfilling the responsibility of research very promisingly being less in
number.

Table-4: University Zone-Wise Ph.D. Degree Awarded

S.N. Name of the | Universities | Ph.D. awarded Rank
Zone during this period
1. West Zone 14 119 I
2. South Zone 5 48 1]
3. North Zone 11 349 |
4, East Zone 5 40 v

Table-4 shows that Universities which are in North Zone of
India produced highest number of Ph.Ds in the discipline of Sanskrit
i.e. 349 followed by West-Zone with 119 Ph.Ds. South and East zones
have 3" and 4" rank which produced 48 and 40 Ph.Ds respectively. It
is observed that in the North-Zone there is more acceptability of
Sanskrit language than the other regions of India because rest of the
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zones are producing very less Ph.Ds in compare to the universities of

North-Zone.
Table-5: Language Used to Write Ph.D. Theses
Language Year Total
2020 2021 2022 2023 2024

Sanskrit 26 17 79 48 61 231

Hindi 11 14 10 6 8 49
English 3 46 80 90 57 276
Total 40 77 169 144 126 556

Table-5 shows the language used to write Ph.D. theses by the
respective scholars. It is found that majority of the research scholars
i.e. 276 used English language to write their Ph.D. theses whereas 231
researchers used Sanskrit language and only 49 students used Hindi
language to complete their research work for the award of Ph.D.
theses. It is very shocking to see that in the Vedic country, scholar of
Sanskrit disciplines are writing their theses in English language and
even more surprising is that they are even not giving importance to
the Hindi languageit means English language is more perfect to
describe concepts related to spirituality and religion than the other
Indic languages.

Table-6: Gender Wise Distribution of Researchers and
Supervisors

Year Supervisor Total Researcher Total
Male | Female Male | Female
2020 29 7 36 + 24 16 40
4%

2021 55 22 77 46 31 77

2022 146 23 169 116 52 169

2023 131 14 145 91 54 144

2024 104 22 126 86 40 126

Total 465 87 556 363 193 556
(83.63) | (15.65) | (100) | (65.29) | (34.71) (100)

*4 supervisor name is not mentioned in the Newsletter of AlU so they were not
included in the above table.

Table-6 shows that 83.63% supervisor were male who
supervised Sanskrit scholars in various universities of India during



118

aﬁiﬁm“’ﬂﬁ[:

last five years whereas 15.65% supervisor were female. In the case of
research scholars it is also found that 65.29% scholars were male and
34.71% scholarswere female who completed their Ph.D. degree
during the study period. Above table shows that male are dominating
in both i.e. in supervising and researching, females are far behind in

compare to the males in guiding as well as in earning Ph.Ds.
Table-7 Topic-Wise Details of Ph.Ds Awarded

Topic Number of
Ph.D.
Yog/Patanjali 20
Vyakaran/ Panini 67
Vedic Sahitya 2
Vedant/Adwait 13
Ved/ Upnishad 23
Sutra/ Nyaysutra 5
IT 1
Religious/ Stuti/ Aarti 5
Story/Natak/Drama/ Play/Katha/Novel 42
Literature/Pandulipi/Mimansa/Jain 127
dharam/GaudiyaVashnav
Kavya 108
Sanskriti 19
Ramayan/Mahabharat/Bhagwat/Bhagwadgita/Puran 55
Rajniti 1
Philosophy 3
Music 5
Bhasha/Language 15
Jyotish/Vastu 35
Dance 5
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Dharam 2
Yudh Kala 1
Ayurvedic 2

Total 556

The above table shows that most of research scholars i.e. 127
chosen their Ph.D. theses related to ‘Literature/Pandulipi/Mimansa/
Jain Dharam/GaudiyaVashnav’, followed by 108 scholars who chosen
their topic on ‘Kavya’ and 67 researchers taken the topic on
“Vyakaran/ Panini’. 55 (9.89%) researchers selected the topic of their
research work on ‘Ramayan/Mahabharat/Bhagwat/Bhagwadgita/
Puran’ and 42 scholars selected their topic related to ‘Story/Natak/
Drama/ Play/Katha/Novel’. A few scholars selected their Ph.D. theses
topic like- Dharam, Ayurvedi, YudhKala,Rajniti, IT, Vedic Sahitya,
etc.

Findings

o,

<> It is found that majority of the Ph.Ds were awarded in the year
2022 and lowest Ph.D. degrees wereawarded in 2020. It seems
that due to COVID-19 less number of theses were awarded in
the year 2020.

X2 It is foundthat Central Sanskrit University, New Delhi is on
the top position in producing Ph.Ds in the discipline of
Sanskrit with 264 degrees during last five years.

X It is found that Universities of North Zone produced highest
number of Ph.D. (Sanskrit) degrees i.e. 349 in compare to
other zones.

X2 276 a big number of research scholars used English language
to write their respective Ph.D. theses.

<> The study shows clear picture of male dominance as 83.63%
supervisor and 65.29% research scholars were male whereas
only 15.65% supervisor and 34.71% research scholars were
female.

> The majority of the research scholars i.e. 127 chosen their

Ph.D. thesis topic related on ‘Literature/Pandulipi/

Mimansa/Jain Dharam/GaudiyaVashnav.’
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Conclusion

Sanskrit is the mother of all languages which was derived by
Lord Brahma himself. Sanskrit is also known as the Devine language.
The present Bibliometric study on Ph.D. theses will pave new way to
research enrichment in the discipline of Sanskrit. Study revealed that
the majority of Ph.D. theses are written in English language which is
very shocking, it shows ground reality regarding the adoption of
Sanskrit language in letter and spirit. Central Sanskrit University,
New Delhi is doing wonderful job as it produce the highest number of
Ph.Ds during the period of study. Only 10 % of the Ph.Ds are on the
topics related to ‘Ramayan/Mahabharat/Bhagwat/Bhagwadgita/
Puran’ which is very less. It is strongly recommended that higher
educational institutes especially Sanskrit University need to take the
responsibility to enhance the research on various religious topics so
that the hidden moral and ethical values can be in the reach of
individual.
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in the Atharvaveda -A Study
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For the appropriate understanding of the spirit of a civilization, it
is essential to go through its cultural history the idea of which can only
be achieved with the study of the scriptures wherein it occurs. In
Hinduism, whatever have come down to the present age carrying its
earliest history through ages are the Vedas, the sacred scriptures
comprising the divine knowledge revealed to the then seers. Again, of
the four Vedas, viz, Rk, Yajus, Saman and Atharvan, the last one is the
most important from the historical point of view as it deals with the day
to day lives of the masses rather than the other religious observances as
the other three Vedas do. In other words, the Atharvaveda is the Veda
of practical performance per excellence.

It is the fact that nature has gifted a tendency of procreation to each
and every creature for the long run of their respective clans and in this
process of procreation female counterparts have always been enjoying
special importance. In case of human being also, women have been
offered an exalted position in this regard since the day of yore.

The diverse contents of the Atharvaveda also preserve a huge
portion for women. One class of hymns pertaining to the various aspects
of women is observed in this text. Such types of hymns are known as
strikarmani sitktani. Though, these hymns contain various aspects of
women, yet, what has been discussed in this paper is their generative
aspect.

The generative aspect of a woman has been dealt with in this Veda
on a minute scale. The Atharvaveda specially discusses garbhadhana,

* Ph.D Research Scholar, Department of Veda, Gurukul Kangri
Viswavidyalaya, Haridwar, Uttarakhand.

** Ph.D Research Scholar, Department of Philosophy, Assam University,
Silchar, Assam.
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i.e. conception; garbharaksana, i.e. protection of the womb and
sukhaprasiiti, 1.e. easy parturition etc.

First of all, whatever is the most important for a woman on her
way to become a mother is her union with her male counterpart and the
Atharvavedic seers have paid special attention in this regard. In the
Atharvavedic tradition, it is observed that after three days of the marriage
ceremony, a rite called caturthikakarman was performed.' This rite was
chiefly aimed at the nuptial cohabitation of the couple. In this rite, the
priest firstly consecrated the nuptial bed uttering the Atharvavedic mantra
a roha talpam (AV. 14.2.31)* etc. The spouses then climbed it with the
utterance of the Atharvavedic mantras tatropavisya etc. (14.2.23) and
deva agre etc. (14.2.32)° and then the coition took place with the
recitation of the Atharvavedic mantra amohamasmi etc. (14.2.71) and
janayanti etc. (14.2.72).* The recitation of all these mantras hints at the
couple’s prosperity with progeny.

Though this rite, known as caturthikakarman provides the
cohabitation of a couple, but, it is worthy of mention that garbhadhana,’
the rite, mentioned distinctly in this Veda apparently concentrates on
conception. This rite of placing seed of a man in order to impregnate
the woman was performed with the eulogy to certain deities. Sinivali,
Sarasvati, ASvins, Mitra, Varuna, Brhaspati, Agni, Indra, Dhata are
invoked to deposit the fetus in the womb,® Visnu prepares the female
organ ready while the shape of the fetus is given by Tvastr and the method
of making the embryo is known to Indra, Varuna and Sarasvati.’

In this context, it may be mentioned that one kind of bracelet, called
parihasta was fastened on the wrist of a woman who desires to give birth
to a son.® This act of fastening the amulet was performed with the

1. atha caturthikdkarma ucyate tisrnam ratrinam vyatitayanm/
dasSakarmani and Atharva Paddhati on kausikasitra; 79.1

2. kausikasutra; 79.3
3. Ibid., 79.5.6

4. Ibid., 79.10

5.

garbhah samdharyate yena karmana tad garbhadhanamitya-nugata-
rtham karmanamadheyam / Parvamimamsa, 1.4.2, As quoted by
Pandey, R., Hindu Samskaras, Delhi, 1969, p. 48.

Atharvaveda; 5.25.2-7

Ibid., 5.25.5,6

8. parihasta vidharaya yonim gorbhaya dhatave/

maryade utrama dhehi tam tvama gamaydagamel// 1bid., 6.81.2
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recitation of the mantras, yantdasi (6.81.1-3)" etc. That the fastening of
this bracelet ensures the birth of a male child can be learnt from the
reference of Tvasta who also performed the same to impregnate his wife
with a male child.” Devamata Aditi is also heard as being fastened by
this parihasta with the same desire.’

The Atharvaveda compares a man with Asvattha plant and a
woman with Sami plant. As an Agvattha plant which mounts a Sam plant
was used to produce sacrificial fire, likewise, the union of a man and a
woman was also desired to produce a male child.*

After conception, it was the term for the guardians to take proper
care of the pregnant lady who bears the forthcoming generation in her
womb. In this regard, the seers of the Atharvaveda were highly aware.
So that miscarriage may not take place, they had provided certain rites
to protect the fetus. One such rite is known as garbhadrmhana.
According to Kausika,’ the rite should be performed by girding the
woman with a bow-string having three knots and then, the woman should
be fed up with earthen lumps or black pebbles are to be scattered over
her bed. This rite should be performed with the Atharvavedic hymn
yatheyam prthivi etc. (6.17.1-4). In this hymn, the seer Atharvan compares
the pregnant woman with the great earth thus,

yatheyam prthivi mahi bhiitanam garbhamadadhe /
eva te dhriyatarih garbho anu siitum savitave //°

It is the Atharvavedic notion that abortion was brought by the
demons called Kanvas and other evil forces.” Hence, they lauded Agni
to control the demons that destroy the embryo.® Prayer to a certain herb
called Préniparni is also heard in the Atharvaveda’ to avert the pernicious
influence of the Kanvas.

kausikasitra; 35.11

Atharvaveda; 6.81.2

Ibid.,

Samimasvattha arudhastatra pumsavam krtam/
tad vai putrasya vedanam tat strisva bharamasill Atharvaveda;
6.11.1

kausikasutra; 35.12-15

Atharvaveda; 6.17.1

Ibid., 2.25.3

Ibid., 6.81.1

Ibid., 2.25.3
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garbhadarm kanva nasaya
prsniparni sahasva ca

Another rite, having similar intention, was also practiced to guard
a pregnant woman from the danger of miscarriage. In this rite, an amulet
of white and yellow mustard was tied to the neck of the pregnant woman.'
The amulet was consecrated with the Atharvavedic hymn, which is
interpreted as an arthasiikta by Sayanacarya.” The hymn itself discloses
the significance of white and yellow mustard. There, it is mentioned that
the demons that kill one by means of snuffling, touching, eating flesh,
licking are destroyed by yellow mustard.’ On the other hand, the demons,
who is the form of brother or father tried to injure her in the state of her
dreaming and the demons approaching the pregnant woman in the form
of eunuchs are destroyed by white mustard.”

Here, it is worthy of note that through KausSika has not assigned
any name to this rite, yet, the commentators have called it simantonnayana
and it should be performed on the eight month of pregnancy,’ the period
which is very risky from viewpoint of Ayurveda also. An oblation of
flesh and rice was also offered to Nirrti in order to avoid delivery during
this month.

Thus, steadying the womb and protecting the fetus up to ten
months, it was the term for the woman to deliver the child without any
herm to both the mother and the child. The Atharvaveda® has dedicated
a complete hymn containing six mantras for safe delivery. Siisa and
Stsana are the gods presiding over delivery. Vedhas and Pusan are also
the principal officiating deities at the birth of a child. Whitney points out
the possibilities of Stisana and Biskala as being the parts of delivering
organ.

1. raktapitasarsaparaksaputtalikam krtva sampatyabhimantrya griva-
vam badhnati/ Atharva Paddhati on kausSikasitra, 35.20

2. yau te mateti sitktatrayamarthasitktam / Sayana in his introduction

to the commentary on Atharvaveda; 8.6

Ibid., 8.6.6

Ibid., 8.6.7

5. atha simantonnayanamucyate/
astame masi karma kuryat/! Atharva Paddhati on kausikasiitra,
35.20

6. Atharvaveda; 1.11

AW
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This hymn gives certainly some important references to state the
knowledge of the Vedic sages about women in labour.

That a woman delivers at the proper time, after the completion of
the ninth month and at the beginning of the tenth month was known to
them. The terms dasamasayah' and dasame masi* discloses this fact.
The expressions vi parvani jihatam® and vi sisratam siitavau® mean to
make the joints relax and the frequent inclination for micturition followed
by mucus discharge from the female organ. She was to lie on her back,
to separate her thighs and to bend her legs.” That the infant is not attached
to flesh or fat or marrow of the mother is hoped in the mantra: neva
manse na pivasi neva

majjasvahatam /
avaitu prsni Sevalam sune
jarayvattaveva jarayu padyatam//®

The same mantra also states that the placenta becomes fit to be
thrown before dogs to be eaten immediate after the infant is freed from
it. In order to relax the mother during pain, the sides of her organ were
pressed; the two gavinika nadis were pressed.” With the commencement
of labour, she is asked to press the infant downwards so that it falls down
easily.®

Kausika too has prescribed this hymn for sukhaprasitikarman.
According to him, with the recitation of this hymn a water pail, poured
with four portions of dregs of ghee was placed in the eastern direction
and four Mufijja reeds in the western direction upon the head of the
pregnant woman.” The woman was then washed with warm water,
poured on her braid of hair to the right. A wagon-rope on her both sides
was fastened. Besides these observances, the presence of a Brahmana
versed in the Atharvaveda is also marked to ward off the demoniac
influences in the maternity chamber as observed by Caraka."

1. Ibid., 1.11.6
2. Ibid., 5.25.10-13; 3.23.2
3. Ibid., 1.11.1
4. 1Ibid,

5. Ibid., 1.11.3
6. Ibid., 1.11

7. 1Ibid., 1.11.5

8. Ibid., 6.121.4

9. kausikasiitra; 33.1-6
10. Carakasamhita; 4.8.32
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But, if the pregnant woman delivered a dead child, then, to avoid
the same incident in future, she was seated over sisa, a seat made from
Palasa plant and then bathed with the water collected in three water pail
from three ma??apas and thereafter, she was brought to her house and
was also consecrated. This rite was performed by reciting the
Atharvavedic hymn nissalam etc. (2.14).

In order to fertilize the barren women also, certain practices were
exercised. For this purpose, the woman was at first, seated over the
branches of a plant, called Sinsapa in a place, vicinity to water. Then,
another plant, i.e. Santa was sprinkled over her head. This rite was to be
performed by citing the Atharvavedic mantra idar jandsa etc. (1.32.1).

Thus the discussion furnished above discloses the fact that the seers
of the Atharvaveda paid much attention to a woman in every aspect
related to her motherhood and the prescriptions for the safety of both the
mother and the child bear significance from the viewpoint of Ayurveda
also as the Ayurvedic literature borrows many an ideas from them.

+44

1. kauSikasutra; 33.3-6
2. Ibid., 34.1
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Abstract

Adolescence is a unique stage of human development and a critical
time for laying the foundations of good health. Prioritizing adolescent
health not only fosters wellbeing during this critical period but also yields
long-term benefits, extending into adulthood and even shaping the health
of future generations. COVID-19 has affected all education reception and
deliverylevels, and considerably affecting their physical and mental
wellbeing.

Ancient philosophies and traditions emphasized the cultivation of
inner resilience and mindfulness.We reviewed a few traditional Indian
practices like Ayurveda, Yoga, festivals, Samskaras, and Gurukula.
Ayurveda and Yoga, being traditional Indian health sciences, showed
promising effects on the body and mind, respectively. Both ancient
systems advocate personalized lifestyle modifications for optimal health/
swastha. Samskaras mentioned in ancient texts instill good qualities in
a child and remove bad habits. Yoga is introduced to the children during
Upanayana Samskara (thread ceremony) in the eighth year. Practices like
Suryanamaskara, Nadishodhana pranayama, and Gayatri mantra were
taught.

Furthermore, Yoga practice will be continued in the Gurukula,
which is conducive to the spiritual growth of adolescents (12 to 18 years).
Gurukula becomes the base of the practice of all the limbs of Yoga and

* Research scholar, Swami Vivekananda Yoga Anusandhana
Samsthana, Vevekananda Road, Jigani, Bengaluru, Karnataka, India-
560105

* Professor, Swami Vivekananda Yoga Anusandhana Samsthana,
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Ayurveda, along with theirstudies, leading to an inner transformation.
Practices such as meditation, Yoga, and mindfulness enable individuals
to develop self-awareness, emotional wellbeing, and the ability to adapt
to stress and change. Gurukula introduces the practice of dinacharya
(daily regimen) and ritucharya (Seasonal regimen) in the students’ lives
to protecttheir health. Ayurveda offers holistic approaches to health and
wellbeing. These systems recognize interconnectedness of body,
mind,and spirit and emphasize prevention and balance. The foundation
for healthy tissue growth can happen during this time. Teenagers should
utilize this transforming power and balance Pitta. Festivals in India are
a multifaceted cultural phenomenon encompassing various aspects,
including social, economic, religious, and potentially health-related
dimensions. These are having individual and communal wellbeing
through time-honored customs and practices.

Ancient practices have techniques for dealing with present-day
problems. Integrating the wisdom of our ancient Indian practices into the
lifestyle of adolescents leads to a resilient, healthy future generation.

Keywords : Adolescent health, Yoga, Traditional Indian Practices,
Ayurveda

Introduction

Adolescence is the transitional phase of life that occurs between
childhood and adulthood. This stage of human development is vital for
laying the foundations of good health. Adolescents undergo swift
development in terms of physical, cognitive, and psychosocial aspects'.
While adolescence is generally viewed as a period of good health, there
is a notable occurrence of mortality, sickness, and harm during this stage
of life*. Much of this is preventable or treatable. Adolescents establish
patterns of behavior that can protect their health and the health of others
around them now and in the future’.

1. Martin-Rodriguez A, Tornero-Aguilera JF, Lopez-Pérez PJ, Clemente-
Su rez VJ. The Effect of Loneliness in Psychological and Behavioral
Profile among High School Students in Spain. Sustainability.
2022;14(1):168. doi:10.3390/su14010168

2. Balocchini E, Chiamenti G, Lamborghini A. Adolescents: which risks
for their life and health? Journal of Preventive Medicine and Hygiene.
2013;54(4):191.

3. WHO. Adolescent health. https://www.who.int/health-topics/
adolescent-health. Published 2023. Accessed September 14, 2023.
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Adolescence is characterized by a sensitive phase where prevalent
mental disorders often emerge. The susceptibility of adolescents to the
challenges posed by a pandemic is heightened by their limited
understanding of its severity and insufficient coping mechanisms'. The
global pandemic of coronavirus disease 2019 (COVID-19) significantly
disrupted the lives of adolescents around the world®. Studies have shown
that disruptions to routines, loss of a sense of control, amplified family
stressors, social isolation, changed access to healthcare, and domestic
violence establish a setting that fosters exponential growth and
development of adolescent psychiatric issues’. The loss of loved ones has
taken a toll on mental and emotional health.

Ancient Indian traditions offer holistic principles of health that often
go beyond the scope of modern health. These principles encompass
aspects of wellbeing that are sometimes overlooked in contemporary
discourse, such as the interconnectedness of body, mind, and spirit, and
the importance of living in harmony with nature. Despite the richness
of this ancient wisdom, it is frequently disregarded in favor of modern
approaches. However, by embracing practices like Ayurveda, meditation,
Yoga, festivals, Samskaras, and Gurukula education, individuals can tap
into a treasure of knowledge that promotes sustainability, holistic wellness,
and resilience.

Integrating these ancient Indian practices into daily life fosters a
profound connection with the natural world and promotes a balanced
lifestyle. Ayurveda, for instance, emphasizes personalized healthcare
approaches that consider individual constitutions and environmental
factors. Meditation and Yoga offer tools for managing stress, enhancing
mindfulness, and cultivating inner peace. Festivals and Samskaras

1. Ashwin A, Cherukuri SD, Rammohan A. Negative effects of COVID-
19 pandemic on adolescent health: Insights, perspectives, and
recommendations. Journal of Global Health. 2022;12. doi:10.7189/
jogh.12.03009

2. Ramsey N, Obeidallah M, Abraham A. Impact of COVID-19 on
adolescent health and use of social media. Curr Opin Pediatr.
2023;35(3):362-367. doi:10.1097/MOP.0000000000001248

3. Octavius GS, Silviani FR, Lesmandjaja A, Angelina, Juliansen A.
Impact of COVID-19 on adolescents’ mental health: a systematic
review. Middle East Current Psychiatry. 2020;27(1):72. doi:10.1186/
$43045-020-00075-4
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provide opportunities for community bonding, spiritual growth, and the
celebration of life’s milestones. Meanwhile, Gurukula education instills
values of discipline, self-awareness, and lifelong learning.

Embracing these practices, individuals not only enhance their
physical health but also cultivate inner resilience and emotional wellbeing.
The ancient philosophies and spiritual traditions supporting these practices
offer guidance on how to navigate life’s challenges with grace and
equanimity. In an era marked by rapid change and uncertainty, integrating
ancient Indian wisdom into contemporary life equips individuals with the
tools and perspectives needed to confront future uncertainties more
effectively, fostering a sense of empowerment and wellbeing.

To ensure a resilient future generation, we must embrace the
wisdom of our ancestors. Ancient Indian civilizations impart crucial
teachings on sustainable living, mindfulness, and harmonious coexistence
with nature. By integrating these ancient practices into our lives, we can
forge a resilient future generation that prioritizes sustainability, wellbeing,
and environmental preservation. Let us embrace the timeless wisdom of
our forebears and weave it into the fabric of our contemporary society.
The present review examines the potential role of ancient practices in
nurturing the health and wellness of present adolescents, aiming to
contribute to creating healthy future generations.

1. Yoga : Exploring the Transformative Power

Yoga, as a holistic system of wellbeing, traces its lineage back
thousands of years to the spiritual traditions of India. The philosophy of
Yogaincludes multifaceted principles encompassing physical, mental, and
spiritual aspects of human existence. It is deeply intertwined with ancient
texts such as the Vedas, Upanishads, and the Bhagavad Gita, which
provide foundational wisdom on the nature of reality, the self, and the
universe.

India’s significant contribution to global knowledge includes Yoga,
which has gained international recognitionand is endorsed by the United
Nations (UN). The annual celebration of International Yoga Day is on
June 21st'.Yoga includes physical postures (Asanas), breathing exercises
(Pranayama), meditation, chanting of mantras, lifestyle adjustments, and

1. UN. International Day of Yoga. United Nations. https://www.un.org/
en/observances/yoga-day. Published 2024. Accessed April 12, 2024.
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adherence to specific spiritual beliefs. By offering training for both the
mind and body, Yoga aims to achieve emotional balance'.

Incorporating yogic techniques into one’s routine can improve
physical fitness, encompassing cardiorespiratory health, muscular
strength, coordination, and flexibility. This integrated approach to
wellness fosters a balanced and resilient body, enhancing overall
performance and work capacity in various aspects of life”.

Yoga, as a practice, provides systematic training of the mind and
body, contributing to the cultivation of emotional balance. The claim that
Yoga facilitates alignment and harmony implies a potential impact on
integrating physiological and psychological processes. In the context of
children and adolescents, Yoga is posited as a modality that promotes
healthy development and optimal mental health.

In today’s fast-paced and often stressful world, the relevance of
Yoga in contemporary lifestyles cannot be overstated. Yoga offers a
holistic approach to wellness that addresses not only physical health but
also mental and emotional wellbeing. In an era where chronic diseases,
stress-related disorders, and mental health issues are on the rise, Yoga

provides a valuable tool for promoting resilience and enhancing quality
of life.

One of the key strengths of Yoga lies in its adaptability to diverse
lifestyles and needs. Whether practiced in a traditional studio setting, at
home, or even in the workplace, Yoga offers accessible and versatile
techniques that can be tailored to individual preferences and
circumstances. From dynamic vinyasa flows to gentle restorative
practices, there is a style of Yoga suitable for people of all ages, fitness
levels, and abilities.

American Academy of Pediatrics (AAP) advocates the safety and
effectiveness of Yoga therapy to assist children and teenagers in
navigating and managing various physical and mental conditions. It also

1. Sengupta P. Health Impacts of Yoga and Pranayama: A State-of-the-
Art Review. Int J Prev Med. 2012;3(7):444-458.

2. Sengupta P. Health Impacts of Yoga and Pranayama: A State-of-the-
Art Review. Int J Prev Med. 2012;3(7):444-458.

3. NCCIH. Yoga for Health: What the Science Says. NCCIH. https://
www.nccih.nih.gov/health/providers/digest/yoga-for-health-science.
Published 2020. Accessed April 12, 2024.
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plays a role in enhancing emotional and behavioral wellbeing. Studies
conducted on yogic practices, including asana, pranayama, chanting, and
meditation, may enhance cognitive abilities, like attention, concentration,
and planning. To foster proper development of physiological and mental
functions, young people need to learn the art of regulating their dietary
habits by opting for sarvik (pure and wholesome) food. Adolescents
should be aware that the food they consume not only nourishes their
physical bodies but also plays a crucial role in shaping their thoughts
and behavior.

2. Ayurveda : Unveiling the healing essence

Ayurveda, derived from the Sanskrit words ayu (life) and veda
(knowledge), encompasses a holistic approach to health and wellbeing,
addressing diverse facets including happiness, sustainable wellness, and
longevity. It emphasizes on the preservation of health and the prevention
of diseases as its primary objective'. In Ayurveda, optimal health, referred
to as svasthya, signifies being established in one’s natural state or inherent
equilibrium®. Hence the practices like daily regimen (dinacharya),
seasonal regimen (ritucharya), code of conduct (sadvritta), and dietetic
rules (@hara vidhi) are prescribed for health’. Ayurveda simplifies the
understanding of physiological and pathological aspects by grouping the
five elements into three categories known as the tridosha - vata
(comprising space and air), pitta (representing fire), and kapha (consisting
of water and earth).

Diligent adherence to Dinacharya, the daily routine recommended
in Ayurveda, holds significant importance in establishing balance within
an individual’s constitution and regulating the biological clock. It also
contributes to facilitating digestion, absorption, and assimilation
processes, fostering discipline, peace, happiness, and longevity. The
Dinacharya routine begins with waking up in the morning during

1. Caraka. Charaka-Samhita: Translated into English. Avinash Chandra
Kaviratna; 1890.

2. Bhishagratna KK. Susruta Samhita: V. 1 (Chowkhamba Sanskrit
Series). Chowkhamba Sanskrit Series Office; 2002.

3. Rao MV, Harti S, Ghildiyal S, Rai S. AYUSHCHARYA 2018 - ‘A
National Conference on Dinacharya and Ritucharya for public health
promotion.” J Ayurveda Integr Med. 2019;10(3):230-231. doi:10.1016/
j-jaim.2019.07.001
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Brahma Muhurta (before sunrise), followed by Ushapana (water
drinking), Mala-Mutra Visarjana (evacuation), Dantadavana (brushing),
Kavala (gargling), and Gandush (holding water in the mouth), and
others'. Following Dinacharya can prevent most of the lifestyle disorders.
Ayurveda is the science of life that emphasizes the restoration of the health
of the individual rather than the treatment of the disease and advocates
health at all levels. During adolescence, the Pitta dosha, which governs
this stage of life according to Ayurveda, is characterized by qualities of
transformation, heat, and metabolism. This period is crucial for formation
body tissues, making it essential to support the body with appropriate
nutrition. Adolescents are advised to consume nurturing foods that help
pacify Pitta and harness its transforming power effectively.

Research conducted by the University of Manchester indicates that
alongside the central body clock in the brain, the localized body clocks
exist in various bodyparts. These clocks, including those in the joints and
spine, can be reset through exercise’. This finding underscores the
importance of Dinacharya, the daily routine in Ayurveda, in ensuring
synchronization between these local clocks and the central clock.
Previous studies have highlighted the repercussions of misaligned
peripheral clocks, such as heightened risks of conditions like diabetes
and cardiovascular diseases.

Ritucharya, a regimen rooted in Ayurveda, encompasses lifestyle
and dietary practices aimed at mitigating the physiological and
psychological effects of seasonal fluctuations. Environmental shifts
accompanying each season significantly influence internal bodily
processes. Adhering to ritucharya dietary guidelines provides essential
nutrients necessary for combating seasonal ailments. Research suggests
that ritucharya diet may effectively address a spectrum of lifestyle
disorders including, blood sugar, blood pressure, weight gain, obesity,
physical inactivity, various kinds of cancer and others”.

1. Lochan K. Astanga Hrdayam of Vagbhata: Sutra Sthana. 1st Ed.
Chaukhambha Publications; 2008.

2. Dudek M, Pathiranage DRJ, Bano-Otalora B, et al. Mechanical loading
and hyperosmolarity as a daily resetting cue for skeletal circadian
clocks. Nat Commun. 2023;14(1):7237. doi:10.1038/s41467-023-
42056-1

3. Thakkar J, Chaudhari S, Sarkar PK. Ritucharya: Answer to the lifestyle
disorders. Ayu. 2011;32(4):466-471. doi:10.4103/0974-8520.96117
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Therefore, healthy lifestyle practiceshave been implemented in
Gurukula. Moreover, the Gurukula was situated in a natural environment
and provided training for those aspiring to master Ayurveda. This nature
was the fundamental platform for learning Ayurvedicmedicines and they
were familiarized with their identification, collection, preparation and uses
for basic health conditions. Rifucharya is practiced as a part of the
traditional festivals.

3. Festivals: Celebrating cultural heritage

India’s culturally diverse and rich heritage is renowned for its
multifarious festivals. A distinctive hallmark of religious life is the
observance of festivals across diverse seasons. These festivities typically
commence following the harvest season, withenthusiasm and
entertainment among the populace. The overarching objective of these
festivities is to attain socio-religious harmony amongst the populace and
to inculcate a structured way of life conducive to preserving sound
mental and physical health.

Historically, the holistic maintenance of physical and mental health
has been intertwined with the scrupulous execution of duties within
prescribed chronological frameworks in the ancient texts. This concept
extends to incorporating vital health regulations into religious rituals,
giving rise to new festivals and customs'. Festivals in India serve as a
multifaceted cultural phenomenon encompassing various aspects,
including social, economic, religious, and potentially health-related
dimensions. These observances function as a means of cultural
transmission, communal bonding, and the preservation of tradition, while
also having the potential to influence individual and communal wellbeing
through time-honored customs and practices.

‘Ugadi,” the inaugural festival, is celebrated to mark the commence-
ment of the new year. Every homemakers prepare a consecrated offering
known as Ugadi pacchadi. This preparation comprises ingredients such
as neem flowers, tamarind juice combined with jaggery, fragments of
mango and sugarcane, and poppy seeds. This composition exhibits
characteristics reminiscent of medicinal formulations. Notably, the
preparation is attributed to the aggravation of the kapha during the

1. Yeolekar ME, Bavdekar SB. Indian festivals : Ethos and health impact.
Journal of Postgraduate Medicine. 2007;53(4):219. doi:10.4103/
0022-3859.37507
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Vasantharitu (spring season). This endeavor aims to maintain equilibrium
among the tridhosha (three humors). Another pertinent example is
‘Dasara,’ a significant festival. It is ostensibly dedicated to the mother
Goddess and incorporates the veneration of the Mimosa suma tree,
including its leaves, trunk, bark, and root. Medical scholars expound upon
the medicinal attributes of these components. ‘Dipavali’ is yet another
important festival, celebrated on the twenty-first day following Dasara,
which marks the culmination of the Aswavuja month. A prominent belief
associated with Dipavali is maintaining an incessantly burning fire in the
labor room, where medicinal substances are added, along with a mustard
oil lamp.

India is characterized by its diversity, encompassing multiple
religions and ethnicities.In India, festivities like Ugadi, Dasara, Navratri,
Dipavali, others are enthusiastically celebrated. These occasions not only
bring joy to families but also foster a sense of happiness and unity within
communities. As a part of the celebration, we observe fasting, which
helps the children build self-control. This concept extends to incorporating
vital health regulations into religious rituals, giving rise to new festivals
and customs.

4. Samskaras: Cultural rites shaping future generations

Samskaras mean "impression" and also "to refine or purify."
Samskaras rituals that begin before the individual’s birth and continue
till the end of the lifespan. These are based on ancient texts like Manu
Smriti (Maharaj, 2017). It should be done from conception, pregnancy,
birth, childhood, adulthood, old age, and death. Ancient texts mention
16 Samskaras; 12 are dedicated to children, spanning from conception
through pregnancy, birth, childhood, adolescence, and transition into
adulthood.

These are described as follows:

1. Garbhadhan Samskar : This pre-conception ritual underscores
the importance of prospective parents adhering to specific
guidelines to enhance the likelihood of conceiving a healthy child.

2. Punsavan : Observed when signs of pregnancy become apparent
or during the second or third month of pregnancy, Punsavan is
designed to promote the overall wellbeing of both the mother and
the developing fetus.
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3.

10.

11.

12.

Seemantonnayan : This ritual is performed in the fourth month
of pregnancy and aims to ensure the stability and safeguarding
of the growing fetus.

Jatkarm : This ceremony is performed immediately after birth,
during which the newborn is allowed to consume small amounts
of ghee (clarified butter) and honey.

Namkaran : The formal naming of the child is undertaken on
the 10th, 12th, or another auspicious postnatal day.

Niskraman : In the fourth month of life or later, the child is taken
outdoors to acquaint them with fresh air and the external
environment.

Annaprasan : This ritual involves feeding the child easily
digestible, palatable food made from pulses and cereals.

Mundan or Chiidakarm : Shaving the child’s head takes place
in either the first or third year of life.

Upanayan : This ceremony symbolizes the child’s initiation into
the realm of education, as they are presented to a teacher or
"Guru" who accepts them for instruction at a Gurukul and
performs the "yagyopaveet" ritual.

Vedarambh : During the period spent with the guru, the child
receives instruction in the Vedas and other valuable knowledge.

Kesant : Cutting the hair, usually performed at the onset of
puberty or adolescence.

Samavartan : This ritual marks the conclusion of formal
education and the transition into young adulthood. It involves the
individual leaving the Gurukula and returning home.

Just as a painter uses an array of colors to create a masterpiece,

the character of individuals is formed through the accumulation of various
Samskaras, or impressions left by life experiences. In ancient wisdom,
sages understood the significance of intentionally shaping an individual’s
character from early childhood through adulthood. Samskaras represent
a gradual process of training that unfolds over a person’s entire lifespan,
with each experience leaving a mark on their psyche.

These Samskaras were meticulously arranged to create a suitable

impression on the individual, much like a sculptor shaping clay to form
a desired outcome. They were designed to cultivate positive qualities in
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children and eliminate undesirable habits, thereby nurturing the
development of a well-rounded and virtuous character. From birth rituals
and early childhood education to rites of passage and societal ceremonies,
Samskaras were woven into the fabric of daily life to guide individuals
along the path of righteousness and self-realization.

By consciously engaging with Samskaras, individuals not only
develop a strong moral compass and sense of duty but also cultivate
virtues such as compassion, integrity, and resilience. These positive
qualities serve as the building blocks of a harmonious society and
contribute to the overall wellbeing of individuals and communities alike.
Thus, the ancient practice of Samskaras serves as a timeless blueprint
for instilling values, fostering personal growth, and shaping the character
of future generations.

5. Gurukulam: Preserving traditional wisdom

The word gurukula is a combination of the Sanskrit words guru
(teacher) and kula (family/home). Every child, irrespective of gender or
family background, is entitled to education. Initially, this education begins
at home under the guidance of the family, and later, when deemed ready,
it continues at the Gurukula under the mentorship of a teacher’.

Gurukula’s education system is rooted in the Vedas. It
encompassed diverse subjects such as language, science, and
mathematics, utilizing methodologies like group discussions and self-
directed learning. Additionally, emphasis was placed on artistic, athletic,
and craft activities to enhance intelligence and critical thinking. Practices
like dinacharya (daily regimen), ritucharya (seasonal regimen)of
Ayurveda, yama (restraint), niyama (observances), asanas, chanting of
mantras, meditation, and puja help inpromoting mental wellbeing and
physical fitness®. Students were also engaged in daily chores to cultivate
practical skills. These comprehensive approaches contributed to
personality development, boosting confidence, discipline, intellect, and
mindfulness, essential attributes for navigating the challenges of
contemporary society.

1. Sitholey P, Agarwal V, Vrat S. Indian mental concepts on children
and adolescents. Indian J Psychiatry. 2013;55(Suppl 2):S277-S282.
doi:10.4103/0019-5545.105551

2. Rangan R, Nagendra H, Bhat GR. Effect of yogic education system
and modern education system on memory. Int J Yoga. 2009;2(2):55-
61. doi:10.4103/0973-6131.60045
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The children were considered precious in ancient India. The
formalization of education became institutionalized, mandating that all
children must engage in formal studies. Children were viewed as the future
pillars of the nation, it was crucial for children to possess qualities such
as good health, intelligence, proper manners, prosocial behavior,
extensive education, and skills. Their role in shaping society as adults
necessitated an education, training, and socialization process aligned with
the prevailing social structure and functioning.

Dicussion

Adolescence is animportant stage of human development. The
global impact of the COVID-19 pandemic has significantly disrupted the
lives of adolescents, causing heightened social isolation, a diminished
sense of control, and a decline in both mental and physical wellbeing.
The conditions may have long-term effects.

Samskars help in gradually and consciously molding/training the
individual character and may produce a suitable impression. Hence, they
remove bad habits and instill good qualities in children. Gurukula
education system is based on the Vedas, which include many yogic
practices. It has more practical elements than just acquiring knowledge.
Yoga helps to calm the mind. Gurukula employs various practices,
including asanas, chanting of mantras, meditation, puja, and homa, to
foster a sense of calmness in mind. Generally, when the mind is calm
and explicit memory improves.

Spiritual ¢ Samskaras

Social e Festivals

Mental e Yoga
‘ Physical ¢ Ayurveda
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Yoga is a safe and potentially effective therapy that may help
adolescents to cope with physical, mental, emotional, and behavioral
wellbeing. Ayurveda aims to prevent illnesses by recommending a specific
regimen of the day (dinacharyas) and a schedule according to seasons
(ritucharya). The recommendations put forth by Ayurveda experts for
maintaining good health have seamlessly become part of shared customs
and rituals observed during various seasonal religious festivals. These
practices aim to nurture the health of individuals, including children, and
mitigate the influences of seasonal changes on their physical and mental
wellbeing.

Fig 01: Role of the ancient wisdom of India on four levels of health

Conclusion :

We conclude that ancient practices like Ayurveda, Yoga, Festivals,
Samskara, and Gurukula guided an individual’s life from childhood. The
ancient practices were founded on a positive perspective toward children’s
growth, education, eventual independence, roles as adults, and their
contributions to society.

This systematic training of body,mind, and spirit was lost in the
shadow of modern science and education. There is an urgent need to
understand and revive ancient Indian practices to fulfill adolescents’
present and future needs. Furthermore, it helps in nurturing the health
and wellness of future generations.

+44
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Abstract

Yoga and meditation, deeply embedded in India’s spiritual, cultural,
and physical traditions, have evolved over centuries to become global
practices, now widely recognized for their psychological benefits.
Originally developed for spiritual growth, these practices have been
increasingly studied for their impact on mental health, emotional
regulation, and cognitive processes. This paper explores the psychological
perspectives of yoga and meditation within the Indian context, examining
their therapeutic effects on mental well-being. It begins by tracing the
historical origins of these practices in ancient Indian traditions, including
the Vedic and Upanishadic texts. The paper then highlights contemporary
psychological research that demonstrates the emotional and cognitive
benefits of yoga and meditation, including their ability to reduce stress,
regulate emotions, and enhance cognitive function. Additionally, the study
explores how these practices are integrated into modern psychological
frameworks, particularly in therapeutic settings such as Yoga Therapy
and Mindfulness-Based Stress Reduction (MBSR). In conclusion, the
paper suggests that yoga and meditation hold significant potential for
integration into contemporary mental health care, providing a holistic
approach that combines traditional wisdom with modern psychological
science. These practices offer valuable tools for both prevention and
treatment, enhancing emotional resilience and cognitive clarity in an
increasingly stress-filled world.

Keywords : Yoga, meditation, mindfulness based stress reduction,
mental well-being.
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Yoga and Meditation in the Indian Context : Historical Roots
and Psychological Significance

Yoga and meditation are integral components of Indian spiritual
and psychological practices, deeply intertwined with the cultural and
religious history of the subcontinent. These practices have been embraced
not only as physical disciplines but also as potent tools for psychological
well-being, fostering emotional balance and mental clarity. In this context,
the relationship between yoga, meditation, and psychological health has
gained substantial attention in both traditional and contemporary
frameworks. Research into their psychological benefits is increasingly
validating their role in emotional regulation, stress reduction, and overall
mental health, particularly in the Indian context.

Origins and Historical Context

Yoga and meditation have their origins in the ancient spiritual
traditions of India, with a history spanning over 5,000 years. The earliest
references to yoga are found in the Vedic scriptures, which are central to
the religious traditions of Hinduism. These texts, such as the Rigveda,
describe early forms of meditation and contemplation, although the focus
during this period was largely on spiritual practices aimed at attaining
union with the divine (Santosha, 2011). Yoga in its earliest form was not
about physical postures but about achieving a state of consciousness that
transcended the ego and brought the practitioner into alignment with the
cosmic order.

Over time, the practice of yoga evolved, incorporating physical
postures (asanas), breath control (pranayama), and meditation techniques
as methods to purify the body and mind. Patanjali’s Yoga Sutras (circa
400 BCE), one of the most influential texts in the history of yoga,
provided a systematic approach to yoga practice. In these scriptures, yoga
is defined as the cessation of mental fluctuations, guiding practitioners
towards achieving a state of mental clarity and emotional equanimity.
Yoga is presented as a path to self-realization, where the body, mind,
and spirit are integrated into a harmonious whole.

Similarly, meditation (dhyana) holds a central place in both
Hinduism and Buddhism, two of the major spiritual traditions originating
in India. The Upanishads, ancient texts that mark the philosophical
maturation of the Vedic tradition, describe meditation as a practice for
cultivating self-awareness and mindfulness. This process was viewed as
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essential for achieving liberation (moksha), a state of freedom from the
cycle of birth and rebirth (samsara) and the ultimate realization of one’s
divine nature.

In Buddhism, meditation developed into a critical practice for
reaching nirvana, or liberation from suffering. The Pali Canon, the
foundational texts of Theravada Buddhism, provide detailed instructions
on various forms of meditation, such as mindfulness meditation
(vipassana) and concentration meditation (samatha), aimed at developing
insight into the impermanence and interconnectedness of all phenomena.

Psychological Dimensions of Yoga and Meditation

While yoga is often perceived in the West primarily as a series of
physical exercises, its psychological aspects--such as mindfulness, breath
control, and meditation-are just as essential in achieving emotional and
mental well-being. In fact, yoga’s therapeutic potential lies in its holistic
approach to balancing the body, mind, and spirit. The practice of asanas
(postures) is designed to enhance physical flexibility and strength, but it
also plays a significant role in calming the nervous system, promoting
relaxation, and reducing stress (Santosha, 2011). The practice of
pranayama (breathing techniques) helps regulate the breath, which in turn
influences the autonomic nervous system, helping to reduce the
physiological symptoms of stress and anxiety.

The psychological benefits of meditation, too, have been widely
recognized in both the traditional and scientific communities. Meditation
is regarded as a means of cultivating a focused, calm, and clear mind,
which is essential for mental clarity and emotional stability. Meditation
practices, such as mindfulness meditation, encourage practitioners to
observe their thoughts and emotions without attachment, fostering a sense
of detachment and promoting emotional regulation. This aligns with the
psychological concept of mindfulness, which has been extensively studied
and shown to reduce symptoms of anxiety, depression, and stress (Kabat-
Zinn, 1990).

Research on Psychological Benefits of Yoga and Meditation

In recent decades, scientific research has increasingly recognized
the psychological benefits of yoga and meditation. Numerous studies have
explored how these practices contribute to emotional regulation, stress
reduction, and overall psychological well-being. Research has
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demonstrated that yoga and meditation can lower cortisol levels (the stress
hormone), enhance self-regulation, and improve emotional responses to
stressful situations (Gothe et al., 2016). The integration of yoga and
mindfulness techniques has also been found to reduce symptoms of
anxiety and depression, improve cognitive functioning, and promote better
sleep (Hofmann et al., 2010).

Furthermore, these practices have shown promise in promoting
mental well-being in a variety of settings. For example, yoga and
meditation have been implemented in clinical settings to treat mood
disorders, PTSD, and chronic pain. Studies in India have also highlighted
the potential of these practices in promoting mental health in underserved
populations, particularly in rural areas, where access to mental health
services may be limited (Bhattacharya et al., 2016).

In the Indian context, yoga and meditation are often practiced as
part of a holistic approach to mental health. In a country where mental
health stigma remains prevalent, the integration of these ancient practices
into modern therapeutic settings offers a culturally resonant approach to
psychological well-being. Traditional practices such as yoga and
meditation have provided a framework for mental health that is rooted in
the Indian worldview, which emphasizes interconnectedness, self-
awareness, and balance.

Psychological Benefits of Yoga and Meditation

Yoga and meditation, ancient practices deeply rooted in the spiritual
traditions of India, have gained significant recognition in modern research
for their psychological benefits. These practices are widely utilized for
therapeutic purposes, particularly in addressing mental health issues such
as anxiety, depression, and stress. This section explores how yoga and
meditation contribute to emotional regulation, stress reduction, cognitive
function, and neuroplasticity, with a focus on their therapeutic application
in the Indian context.

Emotional Regulation and Stress Reduction

One of the most significant psychological benefits of yoga and
meditation is their ability to reduce stress and regulate emotions. Research
has consistently shown that yoga helps lower levels of cortisol, the
hormone associated with stress, and promotes the activation of the
parasympathetic nervous system, which is responsible for relaxation
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(Field, 2011). This physiological response helps to calm the mind,
regulate emotional reactions, and mitigate the physical symptoms of stress
such as muscle tension, rapid heartbeat, and shallow breathing. In
particular, yoga’s emphasis on breath control (pranayama) has been shown
to reduce autonomic nervous system reactivity, which further supports
emotional regulation (Cohen et al., 2008).

Meditation, especially mindfulness meditation, has also been
shown to reduce emotional reactivity. Mindfulness meditation increases
awareness of the present moment and encourages a non-judgmental
approach to thoughts and emotions. This practice helps individuals
cultivate greater emotional awareness and self-regulation, allowing them
to respond more calmly to emotional triggers (Kabat-Zinn, 2003). In
India, yoga and meditation are commonly used to manage stressors related
to work, family, and societal expectations, offering individuals effective
tools to cope with the demands of daily life (Santosha, 2011). These
practices provide a structured approach to managing the emotional
turbulence that often accompanies modern living.

Cognitive Function and Attention

In addition to emotional regulation, yoga and meditation have been
associated with improvements in cognitive functioning and attention.
Studies have demonstrated that regular practice of these techniques can
enhance mental clarity, increase focus, and improve memory (Zeidan,
Johnson, Diamond, David, & David, 2010). Yoga practices, such as
meditation and breathwork, encourage a state of mindfulness that allows
individuals to concentrate better on tasks and exhibit sustained attention.
These cognitive benefits are particularly important in a world that is
increasingly demanding in terms of information processing and
multitasking.

In the Indian context, yoga and meditation are traditionally seen
as tools for cultivating mindfulness and concentration, essential elements
for mental well-being. The practice of *dhyana* (meditative absorption)
in yoga, for example, is designed to help practitioners achieve sustained
attention and clear thought processes. By training the mind to remain
focused, individuals can improve their ability to make thoughtful decisions
and engage in more effective problem-solving. Research supports the idea
that meditation enhances cognitive abilities, particularly in the areas of
attention and executive functioning, which are crucial for everyday
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functioning (Zeidan et al., 2010).

Neuroplasticity and Mental Health

Recent research has also explored the effects of yoga and meditation
on neuroplasticity, which refers to the brain’s ability to reorganize itself
by forming new neural connections. Yoga and meditation practices have
been shown to increase gray matter volume in brain regions associated
with memory, emotional regulation, and decision-making (Lazar et al.,
2005). This neuroplastic change indicates that the brain is capable of
adapting and strengthening over time through sustained practice,
promoting both mental resilience and emotional stability.

In India, where yoga and meditation are deeply ingrained in the
cultural and spiritual fabric, these findings are particularly significant. The
longstanding belief in the mind-body connection is supported by the
emerging scientific evidence that demonstrates how mental and emotional
states can physically alter brain structures. Yoga and meditation, as
transformative practices, appear to promote neuroplastic changes that can
enhance mental health and well-being, supporting the belief that these
practices have the potential to create lasting positive changes in the brain.
This aligns with the holistic approach to health and wellness traditionally
upheld in Indian philosophy, where the body, mind, and spirit are seen
as interconnected (Santosha, 2011).

Contemporary Interpretations and Therapeutic Applications

In recent decades, traditional yoga and meditation have been
adapted to meet the evolving psychological needs of contemporary
society. While these practices continue to hold spiritual and cultural
significance in India, modern interpretations have emerged that emphasize
their therapeutic potential. Increasingly, yoga and meditation are
integrated into mental health care and therapeutic settings, offering holistic
treatments for a variety of psychological issues such as stress, anxiety,
depression, and trauma. This section examines the rise of yoga therapy
and mindfulness meditation as therapeutic interventions in contemporary
psychological practice.

Yoga Therapy and Mental Health

Yoga therapy is a specialized form of yoga that focuses on
addressing psychological, emotional, and physical health concerns
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through tailored yoga practices. Unlike traditional yoga, which may be
practiced primarily for physical fitness or spiritual growth, yoga therapy
is designed to treat specific mental health issues, such as anxiety,
depression, and trauma, by combining asanas (postures), pranayama
(breath control), and meditation. This approach has gained increasing
popularity in India and worldwide, as it offers a holistic method for
promoting mental well-being.

Research has demonstrated the efficacy of yoga therapy in
alleviating symptoms of various psychological conditions. For instance,
Cohen (2007) found that yoga therapy significantly reduces symptoms
of anxiety and depression. Yoga’s ability to calm the nervous system and
regulate the autonomic nervous system plays a central role in its
therapeutic effects. The combination of physical postures and mindful
breathing can help individuals better manage their emotional responses,
reduce physiological symptoms of stress, and foster a state of relaxation
and mental clarity.

Yoga therapy is particularly effective when combined with other
therapeutic modalities. Studies have suggested that when yoga therapy
is integrated with cognitive-behavioral therapy (CBT), the treatment
outcomes are enhanced, especially for patients dealing with trauma or
chronic mental health issues (Cohen, 2007). The synergistic benefits of
combining body-centered practices like yoga with cognitive interventions
provide a comprehensive treatment approach that addresses both the
psychological and physiological aspects of mental health. In India, where
access to mental health care can be limited, yoga therapy has become a
valuable alternative or complementary intervention for individuals seeking
mental health support (Santosha, 2011).

Mindfulness and Meditation in Psychological Practice

Mindfulness meditation, which has its roots in Buddhist teachings,
has become a central component of modern therapeutic interventions
worldwide, including in India. Mindfulness is defined as the ability to
remain present and aware in the moment, while observing one’s thoughts,
feelings, and bodily sensations without judgment (Kabat-Zinn, 1990). The
therapeutic use of mindfulness meditation, particularly through programs
like Mindfulness-Based Stress Reduction (MBSR), has gained
widespread recognition for its ability to reduce stress and promote
emotional regulation.
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MBSR, developed by Jon Kabat-Zinn in the 1970s, was initially
designed to help individuals cope with chronic pain and stress. Over time,
it has been adapted to treat a wide range of psychological issues,
including anxiety, depression, and substance use disorders (Kabat-Zinn,
2003). In India, MBSR has been successfully integrated into both clinical
settings and wellness programs. Mindfulness practices, often based on
Buddhist meditation techniques, are incorporated into therapeutic settings
to help individuals cultivate awareness and manage difficult emotions.

Indian therapists and psychologists have increasingly adopted
mindfulness meditation as part of their therapeutic practice. One of the
key benefits of mindfulness meditation in therapeutic contexts is its ability
to foster emotional resilience. Research has shown that mindfulness
practice can reduce emotional reactivity and increase emotional regulation,
which is particularly beneficial for individuals dealing with anxiety,
depression, and stress-related disorders (Hofmann, Sawyer, Witt, & Oh,
2010). In India, where mental health issues are often stigmatized,
mindfulness meditation offers a non-invasive and culturally resonant
approach to therapy that aligns with traditional practices while integrating
contemporary psychological frameworks.

Mindfulness meditation has also been combined with other
psychological approaches in India, including psychodynamic and
cognitive-behavioral therapy (CBT), to enhance therapeutic outcomes.
The blending of traditional meditation techniques with modern
psychological theories allows for a comprehensive treatment approach that
addresses the mind, body, and emotions in a holistic manner (Bieling,
McCabe, & Antony, 2006). These integrative approaches are particularly
effective for individuals with complex psychological conditions, as they
combine the strengths of both mindfulness meditation and other
established therapeutic techniques.

Integration into Indian Psychological Practices

In India, the integration of yoga and meditation into contemporary
psychological practice reflects a broader cultural and philosophical
tradition that emphasizes the mind-body connection. The ancient Indian
understanding of mental health-rooted in the concepts of balance,
harmony, and interconnectedness-is consistent with modern therapeutic
practices that focus on emotional regulation, stress management, and
cognitive flexibility. Indian psychologists and therapists are increasingly
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recognizing the value of these practices as part of a holistic approach to
mental health.

Yoga and meditation are also used to address societal challenges
that affect mental health in India. For example, in urban areas where stress
from work, family obligations, and social pressures is high, yoga therapy
and mindfulness practices have proven effective in promoting relaxation
and emotional resilience. In rural areas, where access to mental health
professionals may be limited, yoga and meditation serve as accessible and
culturally relevant tools for mental well-being (Bhattacharya et al., 2016).
The therapeutic application of these practices is particularly meaningful
in a country like India, where spiritual and mental health traditions have
been intertwined for thousands of years.

Conclusion :

Yoga and meditation, with their deep roots in ancient Indian
traditions, have increasingly become integral to contemporary
psychological research and therapeutic practices. These practices,
originally developed for spiritual growth and self-realization, have been
shown to offer significant psychological benefits, including improvements
in emotional regulation, stress reduction, cognitive enhancement, and
overall mental health. Over time, both yoga and meditation have evolved
from primarily spiritual disciplines into powerful therapeutic tools that
address a wide range of psychological issues, from anxiety and
depression to emotional distress and cognitive decline.

The integration of yoga and meditation into modern therapeutic
frameworks, especially in India, provides a promising approach to mental
health care. This integration allows for a holistic treatment model that
bridges the gap between ancient wisdom and contemporary psychological
science. By combining traditional practices with modern therapeutic
techniques, such as cognitive-behavioral therapy (CBT) and mindfulness-
based stress reduction (MBSR), mental health professionals are better
equipped to offer comprehensive care that addresses not only the cognitive
and emotional aspects of mental health but also the physiological and
spiritual dimensions. This multifaceted approach is particularly important
in the Indian context, where the mind-body-spirit connection has been
recognized for millennia, and where access to conventional mental health
services may be limited, especially in rural areas.

One of the most significant contributions of yoga and meditation
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to modern psychological practices is their ability to regulate emotions and
reduce stress. Research has consistently demonstrated that these practices
can lower cortisol levels (the stress hormone), enhance parasympathetic
nervous system activity, and improve emotional regulation (Field, 2011).
Additionally, mindfulness-based meditation has been shown to enhance
emotional resilience and reduce symptoms of anxiety and depression
(Kabat-Zinn, 2003). These benefits are not limited to specific mental
health disorders but also extend to general psychological well-being,
making yoga and meditation valuable tools for both therapeutic
intervention and preventive mental health care.

Moreover, the cognitive benefits of yoga and meditation, such as
improved focus, memory, and cognitive flexibility, are increasingly
recognized in both clinical and non-clinical populations. These practices
enhance brain function, particularly in areas related to attention, emotional
regulation, and decision-making (Zeidan et al., 2010). This aligns with
the growing body of evidence suggesting that these practices can promote
neuroplasticity-changes in the brain’s structure and function that contribute
to improved mental health and resilience (Lazar et al., 2005).

As yoga and meditation continue to gain acceptance in mental
health care, future research should aim to explore the specific mechanisms
through which these practices influence brain function and mental well-
being. Understanding how these practices alter neural pathways, balance
neurotransmitters, and regulate the autonomic nervous system will provide
deeper insights into their therapeutic potential. Additionally, future studies
should investigate the long-term effects of yoga and meditation on mental
health, particularly their role in preventing mental health issues before
they arise. In the Indian context, where the burden of mental health
disorders is rising and where these practices are culturally ingrained, yoga
and meditation have the potential to play a significant role in promoting
mental health at both the individual and societal levels.

In conclusion, yoga and meditation are more than just ancient
spiritual practices; they are powerful tools for improving psychological
health in the modern world. Their integration into therapeutic settings,
particularly in India, offers a unique and holistic approach to mental
health care that blends traditional wisdom with contemporary
psychological science. As research continues to uncover the full scope
of their psychological and neurological benefits, these practices are poised
to become a cornerstone of preventive and therapeutic mental health
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strategies, not only in India but across the globe.

References :

>

Bhattacharya, S., Sanyal, S. K., & Dasgupta, A. (2016). A study
on the effectiveness of yoga on mental health in rural India.
Journal of Indian Psychology, 33(1), 41-47.

Bieling, P. J., McCabe, R. E., & Antony, M. M. (2006).
Mindfulness-based therapy : An empirical review of the literature.
Journal of Cognitive Psychotherapy, 20(2), 135-145. https://
doi.org/10.1891/088983906780435033

Cohen, L. (2007). Yoga and psychotherapy: A cultural
perspective. Psychotherapy: Theory, Research, Practice, Training,
44(3), 306-318. https://doi.org/10.1037/0033-3204.44.3.306

Cohen, M. A. (2007). Yoga therapy for depression: A
comprehensive guide to the use of yoga asana, pranayama, and
meditation in the treatment of depression. YogaVidya.com.

Cohen, S., Janicki-Deverts, D., & Miller, G. E. (2008).
Psychological stress and disease. JAMA, 298(14), 1685-1687.
https://doi.org/10.1001/jama.298.14.1685

Field, T. (2011). Yoga clinical research review. Complementary
Therapies in Clinical Practice, 17(1), 1-8. https://doi.org/10.1016/
j.ctcp.2010.11.004

Field, T. (2011). Yoga research review. Journal of Bodywork and
Movement Therapies, 15(2), 141-148. https://doi.org/10.1016/
j.jbmt.2010.04.006

Gothe, N. P., Pontifex, M. B., Hillman, C. H., & McAuley, E.
(2016). The influence of yoga exercise on human cognition and
well-being. Journal of Physical Activity and Health, 13(6), 1310-
1316.

Hofmann, S. G., Sawyer, A. T., Witt, A. A., & Oh, D. (2010).
The Efficacy of Mindfulness-Based Stress Reduction: A Meta-

Analysis. Journal of Consulting and Clinical Psychology, 78(2),
169-183.

Kabat-Zinn, J. (1990). Full Catastrophe Living: Using the
Wisdom of Your Body and Mind to Face Stress, Pain, and Illness.
New York: Delta.



152

A\

g @y wfa:

Kabat-Zinn, J. (2003). Mindfulness-based stress reduction
(MBSR). In M. M. Anthony & D. H. Williams (Eds.), Handbook
of mindfulness and self-regulation (pp. 55-69). Springer.

Kabat-Zinn, J. (2003). Mindfulness-based stress reduction
(MBSR). In C. R. Snyder & S. L. Lopez (Eds.), Handbook of
Positive Psychology (pp. 839-847). Oxford University Press.

Lazar, S. W., HNlzel, B. K., & Vago, D. R. (2005). Meditation
experience is associated with increased cortical thickness. Neuro
Report, 16(3), 489-492. https://doi.org/10.1097/
01.wnr.0000186598.60008.c8

Lazar, S. W., HNlzel, B. K., & Vago, D. R. (2015). Mindfulness
meditation and psychology. Annual Review of Clinical
Psychology, 11, 99-121. https://doi.org/10.1146/annurev-clinpsy-
032814-112848

Santosha, S. (2011). The philosophy of yoga. Yogic Press.

Santosha, G. (2011). The Essence of Yoga: A Spiritual Guide to
Mindfulness and Meditation. New York: Inner Light Publications.
Zeidan, F., Johnson, S. K., Diamond, B. J., David, Z., & David,
S. (2010). Mindfulness meditation improves cognition: Evidence

of brief mental training. Consciousness and cognition, 19(2), 114-
123. https://doi.org/10.1016/j.concog.2009.12.003

44



Vaidika Vag Jyotih Vol. 13, No. 25 (153-165) July-December 2025 ISSN 2277-4351
UGC CARE listed (Arts & Humanities) RNI : UTTMUL 2012/53882

Socio-Cultural Basis of Happiness :
Vedic Perspective

- Vikas Kumar Sharma#*
- Shrestha Sen**
- Aditi Sharma®*#**

Abstract

Happiness, a multifaceted and universal human aspiration, is
deeply intertwined with socio-cultural contexts. The term "happiness"
is synonymous with "subjective well-being," which is often assessed by
questioning individuals about their level of life satisfaction (evaluative),
the amount of positive and negative emotion they typically experience
(affective), and their sense of meaning and purpose (eudaimonic).
Astonishingly, the concept of happiness has recently become a focus of
study among social scientists and researchers. The majority of studies
look at the American, European, African, and Asian perspectives as
socio-cultural factors of happiness. This theoretical work delves into the
intricate tapestry of happiness from the lens of Vedic philosophy, an
ancient Indian tradition rooted in spirituality, ethics and inter-
connectedness to supplement the findings on the influencing determinants
on happiness. Happiness, a fundamental human pursuit, is often
influenced by cultural and societal contexts. The Vedic perspective offers
a profound understanding of happiness as a holistic concept,
encompassing individual well-being, societal harmony and cosmic
balance. Drawing from ancient Vedic scriptures like the Upanishads and
the Bhagavad Gita and contemporary interpretations, this exploration
illuminates the socio-cultural foundations of happiness. It examines the
pivotal role of ancient Indian knowledge system in shaping human
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contentment within the societal framework.

Key words : Happiness, Cultural and happiness, Vedic perspective
of happiness, Indian culture and happiness

1. Introduction

Every man seeks to be happy. Typically, happiness is an emotional
state characterized by feelings of joy, satisfaction, contentment, and
fulfillment. Defining happiness is as difficult as achieving it. For each
person, happiness has a distinct meaning. While some people find
enjoyment in the joy of others, others find happiness in the sorrow of
others. Some people believe that having money affects one’s level of
happiness, while others discover that serving others is the only way to
obtain contentment and pleasure. There are differences in the definition
of happiness across social and cultural contexts in addition to the
individual level. Happiness is perceived and pursued differently across
cultures. The way of measuring happiness in western culture differs
significantly from those in Indian culture. In the following lines, an
important data and its related observations are being presented, which
serves as the foundation for writing this review article. The World
Happiness Index was recently announced by the United Nations
Sustainable Development Solutions Network, which ranks countries on
happiness. For the sixth year in a row, Finland has been crowned as the
happiest nation; Denmark is at number two, followed by Iceland at
number three. This indicates that Finland is the happiest nation in the
world, with the happiest people living there, out of 136 countries. Yet,
looking deeper, the irony is that Finland also reports some of the highest
depression cases worldwide (World Health Organisation, 2017). How can
one country top the rankings both for happiness and depression? In 2020,
the Danish Health Authority found 15% of Danish young adults are
diagnosed with a mental disorder by 18 years of age, showing how an
increasing number of Danish children are experiencing poor mental
health. "We have clean air, our human rights are covered, I have a great
family, and yet, I can’t completely enjoy these things," Ulrikke Pedersen,
a 22-year-old student in Aarhus, Denmark, told Euronews, alluding to
her continuous struggle with anxiety (Gopani, 2023). These figures
indicate that there is a need to redefine the concept of happiness.

This review article delves into the Indian perspective on happiness,
exploring the unique cultural, social, and philosophical factors that shape
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the understanding of happiness in the Indian context. The concept of
happiness in India is deeply rooted in its ancient philosophical and
spiritual traditions. In India, happiness has a very long history dating back
to the Vedic age. The pursuit of happiness is intertwined with the quest
for spiritual fulfillment and inner peace in Indian culture. Through an
analysis of ancient scriptures, contemporary research, and socio-cultural
norms, this article offers a comprehensive overview of how happiness is
conceptualized, pursued, and valued in India.

2. Conceptual framework of happiness

Happiness is often described as involving positive emotions and
life satisfaction. According to Oxford English Dictionary, happiness is
‘the state of being happy’or ‘expressing or sensing happiness or
contentment’. Here are some key insights regarding happiness that may
be gained from this definition. (1) Happiness is a state rather than a traitu
that is, it’s a more ephemeral, variable state rather than a persistent,
permanent feature or personality trait. (2) Feeling pleasure or contentment
is the definition of happiness, thus it should not be confused with joy,
ecstasy, bliss, or other stronger emotions. (3) Happiness does not have
to be an internal or exterior experience; rather, it can be both feeling and
exhibiting (Mogilner and Norton, 2016).

The father of positive psychology, Martin Seligman, argued against
conventional psychology’s emphasis on illness and deficit, highlighting
the vital role of assisting individuals in thriving above the mean. Seligman
offered five ‘orientations’ of happiness, popularly known as PERMA
model of happiness in his 2011 book entitled ‘Flourish’ as follows
(Seligman, 2011):

1. Pleasure : A person who lives a life with pleasure is said to
maximize feelings of happiness and minimize feelings of sadness.

2. Engagement : A person who lives an engaged life looks for
opportunities to be in the flow on a regular basis. Mih ly
Csikszentmih lyi defined flow as a condition of profound,
effortless participation.

3. Relationships : According to Seligman, our innate need for
relationships is rooted in our biology and evolution. A healthy
connection is particularly potent because it helps sustain the other
four facets of wellbeing.



156 afger an =ifa:

4. Meaning : An individual living a meaningful life contributes to
something greater than themselves.

S. Accomplishment : The pursuit of successand mastery-both as
final objectives and as procedures-is what is meant to be
accomplished.

Happiness is a multi-dimensional construct with philosophical,
social, physical, emotional and behavioral components that is being
championed by philosophers, theologians, psychologists and mental
health practitioners (Egbekpalu, 2022).

3. The concept of happiness: Different perspectives

3.1 Happiness in Greek mythology

Examining the historical significance of the term ‘happiness’ is
crucial to understand the concept of happiness. The ancient Greek
philosophers had a discussion over it. Greek philosophy places a strong
emphasis on happiness, particularly in the context of ethics, a field that
primarily studies man’s ideal life. Based on their research and examination
of humanity’s never-ending pursuit of a fulfilling life, the majority of
Greek philosophers concur that happiness is the ultimate aim of
humankind. Prior to the seventeenth century, happiness was thought to
depend on one’s virtue, destiny, or divine favor (Argyle, 1987).
According to etymology, the word ‘hap’, which in ancient Greek and
Indo-European languages meant ‘fortune’ or ‘chance’, designates the
concept of happiness. This linguistic pattern implies that happiness was
solely God’s providence and was not under man’s control. The majority
of ancient people believed that happiness was determined by luck, which
was determined by celestial stars. Greek ethics is eudaimonic, and that
eudaimonic is regarded by the Greek as moral good (Pohlenz, 1964).
As mentioned below, there are differences in the perspectives of the origin
and maintenance of happiness which are influenced by various schools
of thought. The review of happiness on Greek ethics will have two main
stances of eudaimonism and hedonism.

The Greek word eudaimonism often means happiness or well-
being.According to eudaimonists, happiness can only be obtained via
human effort and the practice of virtues. It makes sense that it is
enjoyment based on virtue (aréte). But hedonism diminishes or even
completely ignores suffering by equating happiness with pleasant, cozy,
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and self-gratifying experiences. Therefore, it is happiness based on
pleasure.In other words, happiness comes in two basic flavors:
eudaimonism and hedonism. While eudaimonic happiness stems from
the quest of authenticity, significance, virtue, and growth, hedonic
happiness stems from the goal of pleasure and avoiding pain.
Eudaemonia, on the other hand, results from doing what feels right, and
hedonia, from doing what feels pleasant.

3.2 Happiness in western philosophy

The first philosopher in the west to investigate the nature of
happiness was the Greek philosopher Democritus. He proposed the idea
that, contrary to popular belief, pleasure is not the product of favorable
fate, or good fortune, or other outside factors. Democritus introduced a
subjectivist definition of happiness when he argued that it was a ‘case
of mind’ (Kesebir & Diener, 2008).

Socrates and his pupil Plato presented a more impartial perspective
on happiness. They proposed the idea that secure enjoyment of what is
good and beautiful constitutes happiness (Plato, 1999, p. 80). Aristotle,
the pioneer in the development of the philosophy of happiness, disagreed
with Plato’s theory. He said that the happiest life is one in which a person
is either chasing pleasure or exercising intellectual virtues (Waterman,
1993).

Aristotle presented his idea of happiness in a series of lectures
known as Nicomachean Ethics. “What is the ultimate purpose of human
existence?’poised this question to Aristotle. In his opinion, pursuing
which is always desirable and never for the sake of something else is a
worthwhile objective (Puff, 2018). In the Nicomachean Ethic she offers
a philosophy of happiness that holds true more than 2,300 years later.
People pursuing pleasure, riches, and a positive reputation may be seen
everywhere. Even if each of these is valuable in some way, none of them
can replace the primary good that humanity should strive for. An act must
be self-sufficient and final in order to qualify as such. According to
Aristotle, almost everyone would concur that happiness is the goal that
satisfies all of these conditions. It is not hard to see that our desire for
things like money, pleasure, and honor stems from our belief that they
would bring us happiness. It appears that happiness is the ultimate goal,
and all other items are merely means to that end.

Aristotle, however, rejected the Cyrenaic belief that pleasure is the
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only inherent good (Waterman, 1993). Drawing on his understanding of
nature, Aristotle developed his theory of "happiness." He said that the
ability to think is what distinguishes humans from animals and that
reasoning is the only thing that makes a human special. He continued
by saying that since animals are motivated by the pursuit of pleasure and
since humans are more capable than animals, pleasure by itself cannot
bring about satisfaction (Puff, 2018).

Aristotle’s theory of happiness was as follows:

‘the function of man is to live a certain kind of life, and this activity
implies a rational principle, and the function of a good man is the good
and noble performance of these, and if any action is well performed it
is performed in accord with the appropriate excellence: if this is the case,
then happiness turns out to be an activity of the soul in accordance with
virtue’

(Aristotle, 2004)

3.3 Socio-cultural foundation of happiness in the Veda

Indian intellectual heritage begins with the Vedic reference for a
simple reason that it is the first available document of human culture and
thought. When one glances through the Vedic texts, one would note the
presence of significant number of passages that deals happiness,
determining its causes, conditions, motivations, correlates and outcomes.
The Vedic perspective, originating from ancient Indian scriptures,
provides profound insights into understanding happiness. These texts, rich
in philosophical and spiritual wisdom, offer a unique lens to explore how
happiness is interwoven with socio-cultural elements (Singh, 2012).The
Vedic tradition highlights several socio-cultural factors that influence
happiness:

Dharma (Righteous Duty) : Central to Vedic teachings, Dharma
refers to the ethical and moral duties that sustain societal order. Happiness
is believed to stem from fulfilling one’s Dharma, which varies according
to one’s stage of life (Ashrama) and social class (Varna). This concept
emphasizes the importance of contributing to societal welfare and living
in accordance with universal principles of justice and compassion
(Banavathy & Choudry, 2013).

Samskaras (Rituals and Rites of Passage) : Vedic culture is rich
with rituals and rites of passage that mark significant life events. These
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Samskaras, such as birth, initiation, marriage, and death ceremonies,
provide a sense of belonging and continuity, reinforcing social bonds and
cultural identity. Participating in these rituals fosters a collective sense of
joy and fulfillment (Singh, 2012).

Yoga and Meditation : Practices like Yoga and meditation, rooted
in the Vedic tradition, are essential for attaining inner peace and
happiness. These practices cultivate mindfulness, reduce stress, and
promote physical and mental well-being, highlighting the intrinsic link
between spirituality and happiness (Banavathy& Choudry, 2013).

Sattvic Lifestyle : The Vedic texts advocate for a Sattvic (pure)
lifestyle, characterized by simplicity, cleanliness, and moderation in all
aspects of life. A Sattvic diet, regular physical activity, and ethical conduct
are considered crucial for maintaining mental clarity and emotional
stability, thereby enhancing happiness (Singh, 2012).

Community and Social Support : The Vedic tradition underscores
the importance of community and social support. Festivals, communal
prayers, and collective activities foster a sense of unity and shared joy.
Strong family ties and community networks provide emotional support
and a safety net during times of distress, contributing to overall happiness
(Banavathy& Choudry, 2013).

3.4 Philosophical Foundation of Happiness in the Veda

The philosophical underpinnings of happiness in the Vedic
tradition can be explored through key concepts such as Arman, Brahman,
and Moksha. The Upanisad emphasizes the realization of Afman, the
inner self or soul, as identical with Brahman, the ultimate reality. This
realization, known as Self-realization or enlightenment, is considered the
highest form of happiness. It involves transcending the ego and
experiencing a state of unity with the cosmos, leading to a profound sense
of peace and bliss. Moksha, or liberation from the cycle of birth and death,
is the ultimate goal of human life in the Vedic tradition. Achieving
Moksha is seen as attaining eternal bliss and freedom from all suffering.
This liberation is achieved through the cultivation of knowledge (Gyan),
devotion (Bhakti), and righteous action (Karma). Moksha is the way of
achieving eternal happiness (Ananda).

Karma Yoga : The Bhagavad Gita, a seminal text within the Vedic
corpus, advocates for Karma Yoga, the path of selfless action. Acting
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without attachment to the fruits of one’s labor is believed to purify the
mind and lead to inner contentment and happiness.

karmany-evadhikarastemaphaleshukadachana

ma karma-phala-heturbhiirmatesango’ stvakarmani - 2.47
(chapter 2; verse 47)

The above shloka says "You have a right to perform your prescribed
duties, but you are not entitled to the fruits of your actions. Never consider
yourself to be the cause of the results of your activities, nor be attached
to inaction." This concept highlights the importance of altruism and
service to others as pathways to personal fulfillment (Mukundananda,
n.d.).

Bhakti (Devotion) : The Bhakti movement, which emerged within
the broader Vedic tradition, emphasizes devotion to a deity as a means
to attain happiness. The emotional and spiritual bond with the divine
nurtures a sense of love, surrender, and contentment, providing solace
and joy.

3.5 Role of Indian Festivals and Celebrations in Fostering
Happiness

Vedic culture is replete with festivals and celebrations that play a
significant role in fostering happiness. Festivals such as Diwali, Holi, and
Navaratri are not only occasions for joy and merriment but also carry
deep spiritual significance. They serve to remind individuals of their
cultural heritage, reinforce communal bonds, and provide opportunities
for collective expression of joy and gratitude.

Diwali (Festival of Lights) : Diwali symbolizes the victory of light
over darkness and good over evil. It is a time for families and communities
to come together, illuminate their homes with lamps, exchange gifts, and
partake in festive meals. The festival’s emphasis on light, both literal and
metaphorical, serves as a reminder of the inner light of wisdom and
compassion.

Holi (Festival of Colors) : Holi celebrates the arrival of spring and
the triumph of good over evil. The exuberant throwing of colored powders
and water signifies the breaking down of social barriers and the
celebration of life’s vibrant diversity. The festival fosters a sense of joy,
unity, and renewal.

Navaridtri (Nine Nights) : Navaratri is dedicated to the worship
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of the divine feminine in her various forms. The festival is marked by
dance, music, and communal prayers, emphasizing the nurturing and
creative aspects of life. It is a time for introspection, rejuvenation, and
celebration of the power of the feminine. It also creates a joyful
environment around the people along with a sense of worshiping
feminine.

3.6. The Interplay of Individual and Collective Happiness

The Vedic perspective recognizes the interplay between individual
and collective happiness.

sarvebhavantusukhinah, sarvesantuniramayah

sarvebhadramipasyantumakascidduhkhabhagbhaveta -
Brihadaranyaka Upanishad (1.4.14)

The above shloka says "May all beings be happy; may all be free
from illness. May all see what is auspicious; may no one suffer."
(Gaikwad, 2021)

Personal well-being is seen as inherently linked to the well-being
of others and the environment. This holistic view encourages individuals
to pursue personal happiness in ways that also promote social harmony
and ecological balance (Banavathy& Choudry, 2013).

Ahimsa (Non-violence) : Ahimsa, or non-violence, is a
fundamental principle in the Vedic tradition. It underscores the importance
of compassion and respect for all living beings. Practicing Ahimsa fosters
a sense of inner peace and reduces suffering, contributing to a more
harmonious and happy society.

Seva (Selfless Service) : Engaging in Seva, or selfless service, is
considered a noble path to happiness. Helping others without expecting
anything in return cultivates a sense of fulfillment and interconnectedness.
It also strengthens community bonds and enhances collective well-being.

Ecological Consciousness : The Vedic texts emphasize living in
harmony with nature. Practices such as revering rivers, mountains, and
trees reflect a deep ecological consciousness. Preserving the natural
environment is seen as essential for sustaining life and ensuring long-
term happiness for all beings.

4. Contemporary Relevance of Vedic Wisdom on Happiness

In today’s fast-paced and materialistic world, the Vedic perspective
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on happiness offers valuable lessons. The emphasis on inner contentment,
ethical living, community support, and ecological harmony provides a
counterbalance to the prevailing consumerist culture. Integrating these
principles into modern life can lead to more sustainable and fulfilling
forms of happiness (Hornung, 2006; Srivastava & Mishra, 2011). The
growing popularity of mindfulness and meditation practices in the West
reflects a resurgence of interest in Vedic wisdom. These practices help
individuals manage stress, improve mental clarity, and cultivate a sense
of inner peace and happiness (Banavathy & Choudry, 2013).The
principles of Dharma and Ahimsa encourage ethical living, which is
increasingly relevant in addressing contemporary challenges such as
social injustice, environmental degradation, and global conflicts.
Embracing these values can lead to more compassionate and equitable
societies (Singh, 2012). In an era of increasing social isolation, the Vedic
knowledge system emphasis on community and social support highlights
the importance of nurturing relationships and fostering a sense of
belonging. Strengthening family ties, community networks, and
participatory traditions can enhance collective happiness (Mclntyre et al.,
2020). Moreover, the Vedic principle of ecological consciousness
resonates with the growing movement towards sustainability. Adopting
eco-friendly practices, reducing consumption, and revering nature can
contribute to a healthier planet and greater well-being for future
generations (Banavathy & Choudry, 2013).

5. Conclusion

The socio-cultural basis of happiness in the Vedic perspective offers
a holistic and enduring framework for understanding and cultivating
happiness. By integrating spiritual, ethical, and cultural dimensions, this
ancient wisdom provides timeless insights into achieving true and lasting
happiness. Embracing these principles can lead to more meaningful,
balanced, and joyful lives, both individually and collectively. The Vedic
tradition’s emphasis on inner contentment, ethical conduct, and communal
harmony underscores the interconnectedness of personal and collective
well-being. In a world increasingly characterized by material pursuits and
social fragmentation, the Vedic perspective serves as a beacon, guiding
individuals towards a deeper and more sustainable form of happiness.

Happiness is experienced when the soul attained peace, while
peace can be attained when people have wisdom. Different perspectives
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often understand wisdom. Happinessis deemed as a sense of expansion
of the being. The shlokas mentioned in this article reflect the core
principles of Vedic wisdom regarding happiness and well-being. The
Bhagavad Gita emphasizes selfless action, understanding the eternal
nature of the self, maintaining inner peace, and living a pure lifestyle.
These teachings guide individuals toward achieving inner contentment
and a balanced life. The Vedas, on the other hand, highlight the
importance of unity, eternal truth, universal happiness, and the pursuit
of knowledge. These principles encourage harmonious living, spiritual
realization, and the collective well-being of all beings.Together, these
texts offer a holistic view of happiness that encompasses personal spiritual
growth, ethical living, community harmony, and ecological balance. By
integrating these teachings into daily life, individuals can find a deeper,
more sustainable form of happiness that aligns with the Vedic vision of
a balanced and fulfilled existence.
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Background and Introduction:

In pre-historic times, Vedic Sanskrit was the vernacular language
of the Indian subcontinent (mostly in the ‘Sapta Sindhu’ region
surrounded by Sindhu, Sarasvati rivers and their tributaries). It was mainly
used for literary and cultural purposes. Hence, the oldest Sanskrit
literature is found in Vedic Sanskrit. Vedic Sanskrit is also called ‘Vedic’,
‘Vaidiki’, ’Chandas’ and ‘ Chandasa’. Vedic corpus mainly consists of
four saiihitas (Rgveda, Samaveda, Yajurveda and Atharvaveda) and the
Brahmana texts- Brahmana, Aranyaka and Upanisads. In the later
periods, there was a need for supplementary literature to provide
knowledge of pronunciation, correct meaning of words, appropriation,
determination of time and duration, and knowledge of meter of Vedic
mantras. Hence, six Vedarngas were composed to fulfil each need. The
six vedarigas are- Siksa, Vyakarana, Chanda, Jyotisa, Nirukta and Kalpa.

The timeline of development of Vedic literature is estimated to be
from 6000 BC to 800 BC. The oldest form of Vedic Sanskrit is found
in the Rgveda. Western linguists, based on linguistic comparison, have
considered the 2nd to 9th mandalas of the Rgveda to be more ancient
and mandalas 1 and 10 to be relatively later. The time of other Vedas is
considered to be after this. Considering this, the Vedic Sanskrit is
represented in two linguistic strata, in which an earlier and a later phase
can be identified- the Rgvedic period being the earlier phase and the later
Vedic period being the later phase. The older period is that of the
Mantras, the hymns and spells addressed to the gods, which are
contained in the various saiihitas. Of these the Rgveda, which is the
most important, represents the earliest stage. The later period is that of
the prose theological treatises, the Brahmanas. Linguistically even the
oldest of them are posterior to most of the latest parts of the Samhitas,
approximating to the stage of Classical Sanskrit. The Rgveda and the
Samaveda are in metrical from. There is also a segment of prose in the
Yajurveda and Atharvaveda. These texts present before us the ancient
form of prose in Indian subcontinent. Brahmana texts are also in prose,
from these the form of the prevalent language is known. It seems that
along with Vedic Sanskrit, several regional languages and dialects must
have co-existed. From them different forms of Sanskrit language became
prevalent. Panini and other grammarians have called them ‘Pracam’
(eastern variant), Udicam (northern variant) etc. Due to these reasons,
linguistic variations in Vedic Sanskrit were greater as compared to that
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in Classical Sanskrit. One of the key reasons for this has been the
significance of the diverse nature of Vedic speech sounds (Hellwig,
Nehrdich, & Sellmer, 2024). Vedic phonology is not merely a linguistic
curiosity rather it is also integral to understanding the historical
development of Indian languages, the transmission of oral traditions, and
the broader cultural exchanges that shaped ancient India. Through a
detailed study of Vedic phonology, we gain insights into one of the
world’s oldest and most revered linguistic traditions and challenges in
its applications in speech technology.

Related Work :

While the computational processing of Classical Sanskrit has seen
significant progress in the last decade, much less work has been carried
out for resources and NLP tools for Vedic Sanskrit which makes this
paper relevant. This paper makes an effort to discuss a few works that
are closely linked to the domain.

Mimansak (1985) discussed the mechanism of Vedic speech
sounds explaining the different types of accents used in pronouncing
Vedic vowels namely; the udatta (rising or high accent), anudatta (falling
or grave accent) and svarita (level or circumflexed accent). The relation
of speech sounds with the meaning of words and sentences has also been
established. The importance of the knowledge of scriptures for the
meaning of Vedas and the ill-effects of ignoring it, has also been
explained and substantiated with evidence. The work also talks about
the different rules for padapatha and symbols for marking speech sounds
in Vedic Sanskrit (Mimansak, 1985). Chaube (1972) proposed a detailed
study of Vedic speech sounds, their types, rules for usage, and symbols
for marking them. It also discusses the eight vikrtipathas has and their
importance in Vedic literature. Furthermore, it emphasizes the critical role
of speech sounds in comprehending the intended meanings within Vedic
texts (Chaube, 1972).

This study explores the application of computational techniques
to accurately process acoustic signals of human speech through digital
media. The research specifically focuses on the Vedic Sanskrit language,
utilizing a language modelling approach to enhance machine recognition
capabilities. By implementing this approach for Vedic Sanskrit speech,
this study introduces a novel contribution to the field, showcasing its
potential to extract valuable insights through automated processing. This
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research advances the development of more efficient and reliable methods
to achieve this objective (Pandey, Pandey, & Nazarov, 2023). This work,
introduces a novel method called Classification of Sanskrit Mantras using
Speech Processing Technology (SanS) to identify the Chanda of a
Sanskrit mantra from its audio file using a "Wavenet architecture". The
proposed SanS approach determines the type of Chanda by analysing
the number of syllables, achieving an accuracy of 81.57%, which
surpasses the performance of existing methods (Kumar, Udaya, &
Koolagudi, 2024).

Vedic Phonology :

One of the most intriguing features of Vedic Sanskrit is its large
assemblage of speech sounds which form its backbone. What makes
Vedic Sanskrit linguistically exceptional is its enormous variations of
speech sounds. This attribute of Vedic Sanskrit has always been an area
of interest, especially from the phonological viewpoint. Even a slight
change in the pronunciation of a particular Vedic letter could change the
meaning of the whole word or even a sentence. An example worth
mentioning is the word ‘indrasatrul’, wherein if the letter ‘1" has an udatta
(rising or high) accent then it will be a bahuvrihi samasa (compound)
word and it would mean ‘who’s enemy or destroyer is Indra’. According
to this meaning, Indra is the destroyer of vrtra. In another case, if the
end letter ‘v’ has an udatta (rising or high) accent then it will be a
tatpurusa samdasa (compound) word and it would mean ‘enemy or
destroyer of Indra’ i.e. according to this, Vrtra becomes the destroyer of
Indra. This a classic instance of understanding how variations in
pronunciation could affect the meaning of a word or sentence in Vedic
Sanskrit and therefore, the study of speech sounds and variations has been
given utmost importance in the study of Vedic literature and Vedic
Sanskrit language.

An exhaustive survey of Vedic literature has revealed a large
repertory of speech sounds that have been used in Vedic Sanskrit. There
are close to 52 speech sounds in Vedic Sanskrit- 13 vowels, 37
consonantal sounds including 27 consonants, 4 semi-vowels, 4 sibilants,
a jihvamilitya and an upadhmaniya and apart from these, there are two
more distinct speech sounds- a pure nasal anusvara and a velar visarga
(Macdonell, 1916). All these speech sounds have been elaborated on in
table 1.
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Vowels (traditional order) Subordinate sounds
Simple/Root vowels Diphthongs Anusvara m
a a i 1 u a1 r ft 1 e ai o au Visarjaniva h
Guttural-palatal All vowels are a a i1 r f 1 u i Guttural-labial
e=a+i unaspirated o—ares
. i & voiced h m
a1 = a followed by 1 : * au = a followed by @
Aspiration or
Consonants unaspiration Guttural Palatal Retroflex Dental Labial Voiced or unvoiced
Hard unaspirated k c t t P .
consonants aspirated kh ch th th ph Lbices
S unaspirated ga i dand 1 dandlh b
0
aspirated gh jh dh dh bh
Nasal unaspirated i 1i n n m
voiced
aspirated ¥ r 1
Semi-vowels v
(Dental-Labial)
§ g B unvoiced
Sibilants unaspirated
h voiced
fikpamuiys unaspirated b unvoiced
Upadhmaniya h

Table 1. Vedic Speech Sounds

Vowels

The 13 vowels are classified into two types- 9 simple vowels and
4 diphthongs. Simple vowels are monophthong sounds, meaning they
consist of a single, steady sound throughout their pronunciation. Letter
‘a’ represents an original short vowel or replaces an original sonant nasal,
often appearing as the reduced form of unaccented syllables ‘an’ and ‘am’,
as ‘gata’ (gone) and ‘agamat’ (has gone). ‘A’ Represents both a simple
long vowel and a contraction, e.g.- ‘asam’ (I was). Letter ‘i’ is ordinarily
an original vowel, e.g.- divi (in heaven). It also represents the low grade
of ‘¢’ and ‘ya’, or the reduced form of radical a. ‘I’ represents both an
original vowel and the low grade of ‘ya’ or a contraction, e.g.- jiva
(living). Vowel ‘v’ is usually an original vowel, e.g. ‘madhu’ (honey). It
also represents the low grade of ‘0’ and ‘va’. Vowel ‘u’ represents an
original vowel, e.g.- ‘bhrit’ (eyebrow). It also represents the low grade
of ‘au’” and ‘va’. Vowel ‘1’ is a vocalic ‘r’ and a low-grade form of ar
and ra, e.g.- ‘krta’ (done) beside ‘cakara’ (has done). ‘R occurs only in
the accusative and genitive plural of ar stems, e.g.- ‘pitin’ (to fathers).
Vowel ‘I’ is vocalic ‘I, being a low-grade form of ‘al’, found in rare forms
or derivatives of ‘klp’ (kalp), e.g.- ‘klpti’ (arrangement).

Diphthongs ‘e’ and ‘0’ represent the original diphthongs ‘ai’ and
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‘au’. They occur as-

L High-Grade Forms- Correspond to the weak grade vowels ‘i’ and
‘0, e.g.- ‘secati’ (pours) beside ‘sikta’ (poured) and ‘bhojam’
beside ‘bhujam’ (enjoy).

ii. Coalescence of ‘a’ with ‘1’ or ‘u’- Appear due to external or
internal sandhi, e.g.- ‘aindra’ (a + indra), ‘aucit’ (a + ucit).

1ii. Special Cases- Appear as replacements in certain contexts, €.g.-
‘edhi’ (be) improvement of as beside ‘asti’ (is), ‘dvesobhis’ beside
‘dvseas’ (hatred).

Vowels ‘ai’ and ‘au’ represent ai and au etymologically. They
transform into ‘ay’ and ‘av’ in Sandhi, e.g.- ‘gavas’ beside ‘gaus’ (cows).

Worth mentioning are the two subordinate sounds anusvara (ii)
and visarga (h). They are neither vowels nor consonants but since they
are used with vowels mostly, they are categorised along with the vowels.
Anusvara is distinct from the five class nasals and is a pure nasal sound.
It is also called ‘Anundsika’. It follows a vowel and is formed by the breath
passing through the nose unmodified by the influence of any consonant.
E.g.- vaiisa’ (reed), ‘haviiisi’ (offerings), ‘mdiisa’ (flesh), ‘siitha’ (lion).
Visarga (h) is a soft, echoing sound that occurs primarily at the end of
words. It is not a vowel but is often associated with aiding vowel sounds
due to its occurrence after them. While Visarga itself doesn’t have a
duration (matra), it affects the duration of the preceding vowel. If the
vowel is short, the Visarga introduces a short echo, and if the vowel is
long, the echo remains short as well. It contributes to the rhythmic and
melodic quality of speech. E.g.- ‘agnil’, ‘hiranyagarbhal’, ‘Satakratuh’.

Consonants

Consonants can be classified into several types based on their
places of articulation-

i Guttural Mutes - Represent Indo-European velars (q-sounds).
In combinations like ‘ks’, gutturals modify to palatals before ‘s’.
Example- ‘drs’ (see) becomes ‘adrksata’, ‘vac’ (speak) becomes
‘vaksyati’.

ii. Palatals - Palatals form two series- earlier and later. Original
palatals include ch, s, j, and h. Example- ‘satam’ (100) - centum
(Latin). The new palatals are ¢ and to some extent j and h. The
new Palatals have been derived from gutturals, interchanging with
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them. Example- ‘Socati’ (shines) - ‘sukra’ (brilliant).

Retroflexals - The retroflexals are entirely secondary, being a
specifically Indian product and unknown in the Indo-Iranian
period. They are probably due to aboriginal, especially
Dravidian, influence. They have as a rule arisen from dentals
immediately following the retroflexad ‘s’ (= original s, §, j, h) or
r-sounds (1, 1, ). Example- ‘drdha’ = ‘drhta’ (firm), ‘nrnam’ =
‘nrnam’ (of men). Final retroflexed mutes represent the old
palatals (j, s, h). Example- ‘rat’ = ‘raj’ (ruler), ‘vipat’ = ‘vipas’
(a river).

Dentals - The dentals are original sounds, representing the
corresponding Indo-European dentals. The mutes ‘t" and ‘d’,
however, sometimes take the place of original ‘s’ before ‘s’ and
‘bh’ respectively. Example- ‘avatsis’ from ‘vas’ (dwell).

Labials - The labials represent Indo-European labials, ‘b’ is rare
and it often replaces ‘p’ or ‘bh’ in sandhi and ‘bh’ in reduplication.
Example- ‘pibdana’ (firm) beside ‘pada’ (place), ‘babhiiva’ (has
been) from ‘bhi’ (be).

Nasals - Of the five nasals belonging to the corresponding five
classes of mutes, only the dental ‘n’ and the labial ‘m’ appear
independently and in any part of a word. Example- ‘matr’
(mother), ‘naman’ (name). The remaining three are always
dependent on a contiguous sound, e.g.- ‘pratyan’ from ‘pratyaiic’
facing, ‘kidrn’ from ‘kidr$’ (of what kind).

Semi-vowels - The semi-vowels are intermediate sounds (y, r, 1,
v) corresponding to vowels (i, r, 1, u). They are called ‘antahstha’
or ‘intermediate’ in the Pratisakhya, as standing midway between
the vowels and consonants. Example- ‘dayi’ from ‘da’ (give),
‘vayam’ (us) from ‘asmad’ (1)

Sibilants - It includes palatal (), cerebral (s), dental (s) and velar
(h). Apart from ‘h’ all sibilants are voiceless. There is a
considerable interchange between the sibilants, chiefly as a result
of assimilation. Example- ‘Sasa’ (hare), ‘tisthati’ (stands) from
‘stha’ (stand), ‘vhati’ (carries) from ‘vah’ (carry).

Jihvamuliya - This sound is formed at the root of the tongue. It
is a voiceless guttural spirant and is appropriate before initial
voiceless gutturals (k, kh).
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X. Upadhmaniya - Upadhmaniya is a voiceless bi-labial spirant f
and appears before voiceless labials (p, ph).

Phonological Changes in Vedic Sanskrit :

Vedic Sanskrit exhibits a highly complex and dynamic
phonological system that reflects both its Indo-European origins and its
subsequent evolution under diverse linguistic influences. Phonological
changes in Vedic Sanskrit include modifications in sounds, syllable
structures, and pronunciation patterns over time. These changes were
driven by factors such as dialectal variations, external linguistic influences
(e.g., Dravidian), and the functional need for ease of articulation, which
resulted in phenomena like sandhi (euphonic combination) and
assimilation. Most of these changes have been documented in Panini’s
Astadhyayri through grammatical rules (Sanju & Chandra, 2022). Through
a detailed study of these changes, we gain insights into the intricate
interplay of phonetics, grammar, and semantics in one of the world’s
oldest and most revered linguistic traditions.

Exceptional cases for lengthening of vowels in Vedic Sanskrit

In some exceptional cases, word forms that end with short vowels
tend to end with long vowels in Vedic Sanskrit-

1. In the Rgveda, indeclinables like ‘tu’ (so), ‘nu’ (now, re-question
with certainty), ‘gha’ and ‘maksu’ (quickly) end with long vowels.
Example- ‘@ tii na indra’, ‘nii martah’, ‘iito gha te’, ‘maksi
gomantamimahe’. Also, the ‘tra’ ending suffixes like ‘yatra’,
‘atra’, etc. end with long vowels- ‘yatra nah piirve pitarath’, ‘atra
adesa te bhradra’. The tense-affix ‘tan’ also has a long vowel
ending- ‘sSrnuta ma lmaii havam’. The indeclinable ‘urusya’ also
ends with a long vowel- ‘urusya payurabhavat’ (‘rci
tunughamaksutankutrorusyanam’- Astadhyayi 6.3.133).

il A tense affix ending in ‘@’ is lengthened in the Rgveda when the
verb consists of two syllables- ‘siksa stotrbhyah’, ‘mrla no rudra’,
‘rakso ca no adhi ca brithi deva’ (‘dvyacotastinal’- Astadhyayt
6.3.135). Apart from ‘a’-ending tin forms, vowel lengthening is
also found in other instances- ‘Srudhi havamindra’ (‘anyesamapi
drsyate’- Astadhyayi 6.3.137).

1ii. In the Rgveda, the end vowel of a particle is also lengthened-
‘eva tamahuh’, ‘atha vayamaditya’ (‘nipatasya ca’- Astadhyayi
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6.3.136).

1v. Due to metres, the vowels are lengthened in many places. The
eighth and tenth vowels of tristubh and jagati metres become long
if the ninth and eleventh syllables are short. For example, in
‘atsurya janayan dyamusasaii’ and ‘taditna satruii na kila
vivitse’ there is a lengthening of vowel in ‘iisasam’ in place of
‘usasam’ and in ‘kila’ in place of ‘kila’ respectively.

Nasalisation in Vedic Sanskrit

[P [

The letters of ‘an’ pratyahara (‘a’, ‘i’ and ‘u’), whether short or
long, when final in a pause, may be pronounced as nasals optionally,
provided that they are not pragrihya (vowels not liable to form sandhi).
For example- ‘ksetramiva vi mamustejanenam eka ii patramrbhavo
jehamanam’, ‘na tva bhiriva vindatiii3’, ‘asrjadvidhatim rtam’
(‘ano’pragrhyasyanundsikah’- Astadhyayr 8.4.57). The adverb ‘@’ is
substituted in the Vedas with its nasalised form, when a vowel follows it
and does not undergo sandhi with the following vowel. For example-
‘abhra am apah’, ‘gabhira am wugraputre jighdiisatah’
(‘ano’nundsikaschandasi’- Astadhyayi 6.1.126).

Phonological changes due to Sandhi

Sandhi or euphonic combination of sounds present some
noteworthy phonological changes in Vedic Sanskrit (Lal & Urvi, 2002).

i Sandhi between vowels - Identical vowels (short or long) often
contract into a single long (dirgha) vowel. Example- ‘ihasti’ =
iha + asti, ‘tvagne’= tva + agne. Vowels ‘@’ and ‘a’ coalesce
with the simple vowels ‘i’ and ‘u’ to the Guna vowels ‘e’ and ‘0’
respectively. Example- ‘iheha’ = iha + iha, ‘piteva’ = pita + iva,
‘obha’ = a + ubha. Again, ‘a’ and ‘@’ join Guna vowels to form
Vrddhi vowels, e.g.- ‘aibhil’ = a + ebhih. The simple consonantal
vowels ‘1" and ‘u’ before dissimilar vowels or before diphthongs
are regularly changed to the semi-vowels ‘y’ and ‘v’ respectively
in the Vedas, e. g.- ‘pratyayam’ = prati + ayam, ‘janitryajijanat’
= janitri + ajijanat, ‘a tveta’ = a tu + eta. In the same way, final
‘T’ becomes ‘r’ before a dissimilar vowel, e.g.- ‘vijaatr etat’ =
vijiatr + etat.

ii. Sandhi between consonants - Final ‘k’, ‘t’, ‘t’, ‘p’ before vowels
and soft consonants become ‘g’, ‘d’, ‘d’, ‘b’ respectively, e.g.
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iii.

‘arvag radhah’ (through arvak for arvac), havyavad juhvasyah’
(through-vat for-vah), ‘gamad vajebhih’ (for gamat), ‘agnid
rtayatah’ (through agnit for agnidh), ‘tristub gayatri’ (through
tristup for tristubh), ‘abja’ (for ap-ja). Final ‘k’, ‘t’, ‘", ‘p’ before
‘n’ or ‘m’ may, and in practice regularly do, become the nasal of
their own class, e.g. ‘pranan martyasya’ (through pranag for
pranak), ‘viran mitravarunayoh’ (through virad for virat), ‘san-
navati’ (through sat-) for sas-navati, ‘asin no’ (through asid for
asit), ‘tan mitrasya’ (for tad). 34. Final ‘t’ becomes ‘i’ through
‘d’, e.g. ‘angal lomnah’ (for arngat). Final ‘n’ before vowels is
changed, after a long vowel, to anusvara: if the preceding vowel
is ‘a’, to ‘m’, if it is ‘1, ‘0, ‘T, to ‘mr’, e. g.- ‘sargam iva’ for
‘sargan’, ‘vidvam agne’ for ‘vidvan’, ‘paridhimr ati’ for
‘paridhin’, ‘abhisummr iva’ for ‘abhisiaii’, ‘nrmr abhi’ for ‘nrn’.
Final ‘n’ before all palatals that occur becomes palatal ‘iv’, e.g.-
‘irdhvai carathaya’ for ‘ardhvan’, ‘tan jusetham’ for ‘tan’,
‘vajriii. snathihi’ for ‘vajrin’. Final ‘n’ when etymologically
representing ‘ns’ sometimes becomes mmh before ‘p’, thus ‘niii h
pahi’ (for nin), ‘niiih patram’, ‘svatavamh payuh’ (for svatavan).
Final ‘m’ remains unchanged before vowels, e.g.- ‘agnim ile’.
Final ‘m’ before the semivowel ‘r’, the four sibilants ‘s’, ‘s’, ‘s’
and ‘h’ are changed to anusvara, e.g. ‘hotaraii ratnadhatamam’
(for hotaram), ‘vardhamanaii sve’ (for vardhamanam), mitra ii
huve (for mitram). Final ‘m’ before y, 1, v becomes nasalised y,
1, v, but the printed texts regularly use anusvara instead, e.g. ‘saii
yudhi’, ‘vajiiam vastu’. Before mutes, it becomes the class nasal,
and ‘n’ before ‘n’, e.g.- ‘bhadran karisyasi’, ‘tyaii camas m’,
‘navaii tvastuh’, ‘bhadraii nah’.

Visarga sandhi - If visarga is followed by a palatal (c, ch) or a
dental ‘t’ mute, it becomes the corresponding sibilant, e. g.-
‘devas cakrma’ (through devan for devas), ‘piis ca’ (through pth
ca for pur ca), ‘yas te’ (for yah). If it is followed by a guttural (k,
kh) or labial (p, ph) mute, it either remains or becomes
Jihvamuliya (h) before the gutturals and upadhmaniyah) before
the labials, e. g.- ‘visnoh karmani’ (for visnos), ‘indrah paiica’
(for indras), ‘puinah punah’ (for punar). If a simple sibilant follows
it, it either remains or is assimilated, e.g.- ‘vah Sivatamah’ or ‘vas
sivatamah’, ‘devih sat’ or ‘devis sat’, ‘punah sam’ or ‘punas
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sam’. Visarga (except after a or a) before a soft sound (vowel or
consonant) is changed to ‘r’, e.g.- ‘rsibhir idyah’ (through rsibhih
for rsibhis), ‘agnir hota’ (through agnih for agnis). The final
syllable ah (= as) drops its visarga before vowels or soft
consonants, e.g. ‘suta ime’ (through sutah for sutas), ‘visva vi’
(through vi$vah for vi§vas). The final syllable ‘ah’ (= as) drops
its visarga before vowels except ‘a’; e.g. ‘khya @ (through khyah
for khyas). Before soft consonants and before ‘@’, it is changed
to ‘0’, after which a may be elided, e.g.- ‘indavo vam’ (through
indavah for indavas), ‘no ati’ (through nah for nas) or ‘no ti’.

Phonological Changes in compound (samasa) words

The euphonic combination at the junction of the members of
compounds is on the whole subject to the rules prevailing in sandhi
(Whitney, 1962). Thus, the evidence of metre shows that contracted
vowels are often to be pronounced with hiatus when the initial vowel of
the second member is prosodically long, e. g.- ‘yukta-asva’ (for yuktasva),
‘deva-iddha’ (for deveddha), ‘acha-ukti’ (for achokti). Compounds have,
however, preserved many sandhi archaisms that have disappeared from
the sentence. In ‘vis-pati’ and ‘vis-patni’, ‘s’ remains instead of the ‘t’
required by sandhi. In ‘sam-raj’, ‘m’ appears instead of the anusvara
required before ‘r’ as in ‘saii-r jantam’. Final (etymological) ‘t’ in the
first member is preserved in the Rgveda before hard sounds where the
rules of external sandhi require visarga or a sibilant- ‘var-kary °, ‘svar-
caksas’, ‘pur-pati’, ‘svar-pati’, ‘dhiir-sad’. Compounds further often
contain archaisms which though still existing in sandhi are obsolescent
and disappear entirely in later periods of the language. In six compounds
‘Scandra’ retains its old initial sibilant in the second member, e.g.- ‘asva-
scandra’, ‘puru-scandra’. As an independent word, except in three
occurrences in the Rgveda, it is invariably ‘candra’. A final ‘s’ of the
first member or an initial ‘s’ of the second member is cerebralised, e.g.-
‘dus-tara’, ‘duh-saha’. The final vowel of the first member is often
lengthened, especially before ‘v’; e.g. ‘anna-vrdh’. This is often due to
an old rhythmical tendency (also appearing in the sentence) to lengthen
a vowel before a single consonant between two short syllables, e.g.-
‘ratha-sah’. Final ‘@’ or ‘T’ of the first member is often shortened before
a group of consonants or a long syllable; e.g. ‘irna-mradas’ (iirna),
prthivi-stha (prthivi).
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Vedic accents as unique phonological attributes

One of the unique features of Vedic phonology is the three types

of accents also known as ‘svara’ that facilitate the pronunciation of Vedic
hymns. The three accents are- ‘udatta’ (rising), ‘anudatta’ (falling) and
‘svarita’ (level) (Vasu, 2017). These accents depend upon the organ from
which the vowel is pronounced. In Vedic Sanskrit, ‘udatta’ is typically
marked with no visible mark (considered the default), ‘anudatta’ is
marked with a horizontal line below the vowel, and ‘svarita’ is marked
with a vertical line above the vowel.

i.

1.

Udatta - According to Panini, a vowel that is pronounced using
the upper-half portion of its place of articulation such as throat,
palate, etc. is known as udatta (rising)- ‘uccairudattah’
(Astadhyayi- 1.2.29). As in ‘ranvas ndrk’, here ‘va’ has the rising
or high accent. The pronunciation of vowels characterized by the
restraining and checking of bodily parts, accompanied by dryness,
roughness of tone, and a contraction of the larynx, is said to
exhibit the udatta (rising) accent

Anudatta- In the next sutra, Panini propagates that a vowel uttered
using the lower portion of its place of articulation is described as
anudatta (falling) - ‘nicairanudattah’ (Astadhyay1 1.2.30). For
example in ‘agnimile’, here ‘a’ has a falling or grave accent.
When pronouncing an anudatta vowel, the organs relax, resulting
in mildness, softness, and sweetness of tone, along with an
expansion and widening of the larynx.

Svarita- A vowel that is uttered using the lower as well as the
upper portion of its place of articulation is said to be svarita
(level)- ‘samaharah svaritah’ (Astadhyayi- 1.2.31). As in
‘ratnadhatamam’, where ‘ta’ has a level or circumflexed accent.
This siitra should not be interpreted to imply that a svarita is the
result of combining two vowels-an udatta (rising) vowel and an
anudatta (falling) vowel. Instead, it refers to the accent that lies
midway between the two well-known qualities of letters, namely
the acute (udatta) and grave (anudatta) accents. The svarita, or
circumflexed accent, is articulated through a combination of the
raising and falling of the voice.

These accents do not directly impact the phonological structure of

the word or sentence but are crucial as they denote pronunciation and
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pitch variations within a word, differentiating meaning and contributing
to the overall understanding of a sentence, mostly in Vedic Sanskrit.

Challenges in the development of speech technology for Vedic
Sanskrit:

Modern advancements, such as Automatic Speech Recognition
(ASR) and Text-to-Speech (TTS) systems, are being tailored to
incorporate these unique linguistic features. Computational techniques are
being developed to process acoustic signals in Vedic Sanskrit accurately,
leveraging language modelling approaches to improve speech recognition
for this ancient language. These technologies play a vital role in preserving
oral traditions, advancing linguistic research, and making Vedic literature
more accessible to a global audience (Anoop & Ramakrishnan, 2019).
For example, the basic architecture of speech recognition system in Vedic
Sanskrit has been elaborated in figure 1.
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Fig. 1. Architecture of a Vedic Sanskrit ASR system
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The development of speech technology for Vedic Sanskrit presents
a unique challenge, as it involves preserving and processing the intricate
phonetic and phonological features of the language. Vedic Sanskrit is
characterized by its rich system of accents (svara), precise pronunciation,
and subtle phonetic variations, which are crucial for its accurate
interpretation. Speech technology for Vedic Sanskrit must address
complexities such as nasalisation (anusvara), aspiration, retroflexion, and
the handling of Vedic accents like udatta and anudatta. Vedic Sanskrit,
being one of the oldest and most intricate languages, carries linguistic
features that are not only rare but also difficult to model for modern speech
technology. These challenges span phonetics, phonology, syntax,
semantics, and technological adaptation.

Complex Phonology and Pronunciation Rules

Vedic Sanskrit features a rich set of phonemes, including aspirates,
retroflexes, and the use of anusvara (nasal sounds) and Visarga (aspirated
sounds). For example, the difference between ‘a’ and ‘ah’ is subtle but
semantically significant. Speech technology must accurately capture and
reproduce such nuances. Nasalised sounds, such as ‘sam’ or ‘sa?’, are
difficult to process because they vary contextually, depending on sandhi
rules (Tsukagoshi & Ohmukai, 2024).

Sandhi and Compound (Samasa) Words

Sandhi rules alter word boundaries depending on context. For
instance, ‘tha + asti’ becomes ‘ihasti’. One may get ‘tha sti’ as the text
output from a speech recognition application. Vedic Sanskrit has highly
intricate compound words (samasa) formed by merging multiple words.
Identifying individual components within a compound is challenging as
the boundaries between words are often obscured. E.g.- ‘prthivistha’ may
be identified as two distinct entities and the text output may be ‘prthivi’
and ‘stha’. Phonetic changes due to internal Sandhi rules (e.g.- vowel
coalescence, consonant elision) make segmentation and recognition of
word boundaries difficult (Hellwig, Scarlata, Ackermann, Widmer, &
Paul, 2020). Speech recognition and synthesis systems must account for
these dynamic transformations, which require rich datasets and highly
context-sensitive algorithms.
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Pitch and Accentuation

Vedic Sanskrit relies heavily on pitch and accent, such as the
‘udatta’ (rising), ‘anudatta’ (falling) and ‘svarita’ (level). These accents
convey meaning and are crucial for reciting Vedic hymns accurately. Even
a slight error in accent can result in altered meaning of the given text as
in the case of ‘indrasatruh’ explained earlier. As it is a distinctive feature
known only in Vedic Sanskrit, modern speech technology struggles to
integrate tonal variations effectively.

Corpus Scarcity

Unlike modern languages, Vedic Sanskrit has a limited digital
corpus. Texts like the Rgveda and Yajurveda are available, but annotated
speech data for these texts is scarce. The lack of such data makes training
speech models challenging.

Orthographic Challenges

Vedic Sanskrit uses special notations for accents and symbols like
the anusvara (1), visarga (h) and anundasika (), which are not easily
represented in common script formats. This complicates the transcription
of Vedic texts into a machine-readable format.

Transliteration Schemes and Encoding in Unicode

The transliteration of Vedic Sanskrit in IAST (International
Alphabet for Sanskrit Transliteration), Harvard-Kyoto, ITRANS (Indian
languages Transliteration), etc., or encoding in Unicode poses unique
challenges in automatic speech recognition (ASR) systems, particularly
when generating text output in scripts other than Devanagari, such as
Roman. Vedic Sanskrit’s rich phonetic nuances, including accented
syllables (e.g., udatta, anudatta, svarita) and diacritical marks for specific
sounds (e.g., 1, 1, n), require accurate mapping to IAST, Harvard-Kyoto,
ITRANS or Unicode standards. A single unit of sound written in
Devanagari like ‘&’ or ‘@ requires two or more characters in IAST,
Harvard-Kyoto, ITRANS or Unicode. These characters often fail to fully
represent the tonal and phonological intricacies of Vedic recitation, which
are crucial in maintaining textual fidelity (Adiga, et al., 2021).

Future Directions and Scope:
The development of speech technology for Vedic Sanskrit presents
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immense opportunities to bridge the ancient oral traditions with modern
technological advancements. Future research can focus on creating larger
annotated corpora that include phonological features such as accents,
nasalisation, and sandhi rules. These datasets, encompassing both text
and audio, will serve as the foundation for training more accurate
Automatic Speech Recognition (ASR) and Text-to-Speech (TTS) models.
Integrating advanced machine learning techniques, such as neural
networks tailored for tonal and accent-based languages, can significantly
enhance the recognition and synthesis of Vedic Sanskrit speech. For
instance, developing models capable of distinguishing between subtle
phonetic variations, like udatta, anudatta and svarita accents, will
improve the accuracy of both transcription and speech synthesis.

Collaboration between linguists, computational scientists, and
Vedic scholars is essential to ensure the preservation of cultural and
linguistic authenticity. Creating user-friendly interfaces for tools like real-
time recitation assistants and Vedic chant verification systems can
democratize access to these technologies, benefiting educators, students,
and enthusiasts worldwide. Moreover, the inclusion of transliteration
capabilities for multiple scripts, along with support for accented text, can
make Vedic Sanskrit accessible to a global audience. The integration of
these technologies into applications such as e-learning platforms and
digital archives can revolutionize the study and preservation of this ancient
language. Finally, extending the scope of speech technology to include
other ancient Indian languages and dialects will allow for comparative
linguistic studies, further enriching our understanding of the region’s
linguistic heritage.

Conclusion:

The phonological richness of Vedic Sanskrit presents both
challenges and opportunities for the advancement of modern speech
technologies. The intricate interplay of accents, phonemes, and sandhi
rules highlights the uniqueness of this ancient language, which has been
central to India’s cultural and spiritual heritage. This paper examines the
hurdles posed by Vedic Sanskrit’s complex phonology, including the
accurate representation of accents, sandhi transformations, and
orthographic conventions, in the context of speech technology
development. Addressing these challenges necessitates interdisciplinary
collaboration and innovative computational approaches. Integrating
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speech technology with Vedic Sanskrit holds significant potential to
preserve and revitalize its oral traditions while making the language
accessible to a global audience. By harnessing advancements in artificial
intelligence, machine learning, and linguistic research, we can ensure that
Vedic Sanskrit thrives as a bridge between ancient wisdom and modern
innovation. The future is one of immense promise, where technology not
only safeguards this linguistic legacy but also transforms how we engage
with and study one of the world’s oldest languages.
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