(Sequence and Series)

/7 . . . )
** “Natural numbers are the product of human spirit” — Dedekind **

8.1 94;&!35[ (Introduction)

Tford §, 9165 ¢ STIRH’ T STANT TR SIS oh GHE R
ST ¥1 W BH %ed ¢ fh OHE o gl #l o wH H
Teftas fan T § 99 3N A ? R 9e %l 36 TR
wiss foran T 2 5 &0 suek 9e=dl i vem, fgdia, g
TEA 91 3 U TedH Gehd &1 Sevma:, fafa= gua |
el 1 SHE e SR ST 1 T Hld & e
I S S @ ® S G S @, fafee ot 8
A w1 i St 21 fordt a1 sramfeaa s
Tk FIRH A € IHa foRansti o w2 &5 o SRl
Igd Hewul STAm 71 fafre deAl w1 s w6 a9
3TIFA UM (Progression) Feal 21 fyseht wan o, g9

Fibonacci
(1175-1250 A.D.)

Al Joft o Heiel § Ug goh €1 TH 1A § HieR o oF SR H S et == A
o WU-Y TH FHIGC {1, UIR AL, FHIA {1 92 IR e | Hay, foe
STIhHI o SHANTA 1 Thd F@ASTl 1 AR, n Tehd FEAST 6 a7 1 AT qAT 1 WThd

TEAIST oh Tl oh AN BT o 31EFIH |
8.2 3TTshH (Sequence)
3Ty, B Frefafad Ssewn | faur i

T o Wfedt &1 i@ 30 9 T iR AT % 300 I H qeS sverfq Har-faar

TE-TET, WRRI-WERI TS 1 F& Fd HifSul
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go, fgdta, g, ... 3ol diel o fou =afed o6 qasil &1 9@ w8 2,4, 8, 16, 32,
., 102421 3 TEA U FHA w1 FEi0 FHdl €, TH ew wed )
101 39 9 <d 993 fafq=1 =07 o 1% 9 shffeh ArThetl R fo=ar wifs)
79 Ufhal | eH HH: 3,3.3,3.33,3.333... % U € & Wk off Wk 31hH 1 Frefor
Fd Bl Th FIHT B S Gt ot € S eH SUHT Ug Fed & STHH & TSI H
a,..., 3 gR Frefrd % €1 yds 15 & W i e Y uetw
mﬁ% IHT T TN €1 STIFH BT pd T5 43 T I e e € SR a
SN frefyd & &, 39 3T A &1 As U5 ff wed B
TH YN, SATR o oSl (ASi) o IR o Ul ol 7 YR § Fefua e B
a =2 a,=4,a,=8, .., a,=1024.
T YR i TR aTel SR H
a,=3,a,=3.3,a,=3.33, ... a_ = 3.33333, &<

3 orgwH, fo i 1 Hen Hifad it ¥, 59 ‘ufifue orgm’ wed 1 SIEvE:
a1 SRH URfd HE €, it 3Ed 109 © (Ffa gen) |

Tk A, ¢ TuRfd SR wel i €, e uel % gen difgd @ e 21
IETOT: Yeliehd HANTA WIThel ol STIshH Teh * STARIHa ST’ €1 STIRiHd e
e 2, S weft T & e

W I8 G R g o fafie osi o6 o e o e o6 uw | o
T gRI I foran S Tkl 21 SN, Wiehd TH GEAS o ST 2,4, 6, ... W
foar wifsw)
el a=2=2x1 a=4=2x2

a,=6=2x3 a,=8=2x4

a,, =46 =2x23a, =48 =2=2 x 24, 3R T THR |
T, T @A § T SHA F 4dl W a = 2n, @ w1 W@ €, S@fE g

Teh Wihd ST 21 3 YR, T grehd wemett & e eH 1,3,5,7,... W nd U8 o g
& a =2n—1,% &9 ¥ F&fad fFa 1 k@ €, S&fF 1 TF TFd @E@w 2
afe G 1, 1,2,3,5, 8,.. 1 HE e I 7 7, fhg ogwm &1 = g
Heel gR1 e 1 S Tehdl &1 SEE:

a1=a2=1

a,=a, ta,

a =a 2+a " n>2

¥4 3T9%FH 1 Fibonacci STFH Fed 2|
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AT FESH o T 2,3,5,7... W poll 19T G 1 FIE g Tl &1 U afvfd
T 1 hael WiiEes e fhar S Feral 8

T ATHH H U8 STUaT Tl i S =feq fop sHeh forg fomiw g3 B fRg TR
off U9 egshd o fmio o forg & 7 g Agifass dismn stemn fag &1 smen d i
S HEA T, S G a, aydy,.. ... T HEANG T 3 TH

S qeAl o 3MUR W, Ueh 3T hH 1 8H Tsh o o &9 H of Hehd & TGkt
Jd UTehd WSl 1 TH=a B 310al SUhT ITH=a 2l| Hi-Tft T7 %o o Hohd

a, % T a@m) F1 3w =

8.3 gruit (Series)

e T 3 a,a, ..., anaqa,am%,a“rm a ta,ta, ...+ anﬂﬁf\ﬂﬁ ?ﬂwﬁ
T Soft shEerd ©1 Sof affia steren STRfHd e, af SreH waer: IRfHa srer
srafifid 21 ot w1 |y Of o yefilq e ®, f59 fgmn Gord wed 21 59eh fou e

e Heha Y (Fammn) &1 Syam & ®, e ored g € Sen 3@ gen, goft

n
a,+a+a+.. +a FERE E, Y a, 2
k=1 .

femuit goft w1 Sy, 9n o forg e, Sfew frefua am o forg e smar 21
STEOM: 1 +3+5+7 IR I&I oreft T qRffa 9oft 21 < g9 ‘ 9ot 61 4’ gerer
ITA I §, o SHeRT arcqd 36 &N W ® W Y&l o Sigd ¥ qifr Bt g1 er:
SOl &1 I 16 2

9 T FB IR0 W &R W T
SETET0T 1 Y T GRS o SR W A Ui ST o Y diF U8 Jdisy,
n—3
(i) a,=2n+5 @) a,= 1

g1 (i) Tl a,=2n+5
n=1,2,3,@ﬁﬂ,%ﬂﬁ%:
a=2(1)+5=7,a,=9,a,=11
T, ifed w87, 9 qe 11 7
n-3

(i) F_l a = —4
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I
|
I
Q
]
I
|
I
{
2
I
(e

1-3
3H ThX 4, :T

g vemamue _ L 1 amo?

24
SEEIT 2 a,=(n—1)(2—n) (3 +n) SN IRMYG STIHA H1 2041 9% 1 B2
T BH 0 =20 W@ W, I B
a,,= (20— 1) (2 - 20) (3 +20)
=19 x (— 18) x (23)
= — 7866.

SETETOT 3 WM R e o Frefafed w9 F wfwfia @
a =1,
a =a _ +2forn >2.

T STIHA o U IS FG HISC qen Ta gof fafe)

T EH UM B
a =lay=a +2=1+2=3,a,=a,+2=3+2=5,
a,=a,+2=5+2="T7,a,=a, +2=T7+2=09.
3d: STIHA o YW Ui U5 1,3,5,7 4219
T GO 1 +3+5+7+9+.. 2

| yyTaett 8.1 |
U 1 ¥ 6T o TR | YAF o qem i ug fafed, feet pat o fem e @
n
1. a=n(n+2) 2. an=m 3. a=2"
2n-3 n’+5
4. a = " 5. a =1y~ 5 6. a =n

freafafad 999 79 10 9% o THAl B Tods &1 dif5d I8 1 Sifee, fent naf
ﬁ"’JTTITIT%:
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2

n
7. a=4n-3;a.,a, 8. a = ?,a7
9. a,=(1y"'n% a 10. a :n(n—2)'a
. " > d, . n }’l+3 sUsro .

e 119 13 T T 3ThY o urd 15 fafa qen @ Soft 3 ife
11. a,=3,a,=3a,_ +2|Hn>1% foag

_ _an—l 4
12. al——l,an——n , N6l n o> 2

13. a,=a,=2,a = a -1, Sl on>2
14. Fibonacci 3" frafafed w9 ¥ aftafiam % :

l=a =a,dMa =a +a ,n.>2
n n—1 n-2

an+
— A R, SR A= 1,2, 3,4, 5

a

n

8.4 T\I;U'ﬁ?l'{‘ By [Geometric Progression (G. P.)]
3Ty, FefafEd swdl W foem &Y :

() 248,16,
O e L e
W 52781243

(iii) .01,0001,.000001,...
T U YA THH o TS fhT YRR wgd 22
Sua Yd 3HE H TH U © % wed 1 &l Big, Uit wg ww fowiw wu A
T5d 2l

() ¥&9 U e

.Y _ 5. U, 4

01—2,a1 2,a2 2,a3 23ﬁ'{sgw
(i) ¥ 79U E

1o 1ag -1a4 -1
" 9'aq, 3'a, 3 a; 3
T YR (i) ¥ U8 Y SRR B © waey? Friteon € e 9 8 S @ T g fefd
o, 4 1% 1 BIE, e Sl I3 319 fusel 08 ¥ 31=R 31U ® ¥adl 21 (i) ¥ g% =R

a, |
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UM 2 €, (i) ¥ T —%%(iii)ﬁﬁwwo.m%l@aﬂ?ﬁﬁmw
1 IR ARt A T F G.P. FEd
SFHa,a,a,...,a,.. F R 40T F @R, AL TR T ST & qq

m=r(3=|%r{), k>14 fau
a,

a1=a,f?”l'@ﬁtl'{€'q’\'[uﬁ?l'( goft urd & sa, ar, ar*, ar’, +...., 5@l a 1 YT U Hed
& Q1 R TR S T WrE U Fed 2 (i), (i) a0 (i) § < T iR afeat

1 TS A 2, ) qen0.01 R

St o TR %ﬂﬁé?ﬂ?ﬂgﬁ,aﬁﬁq?waﬂﬁaﬂnﬁ@ﬁﬁaﬁwwmw
St Sk U T AT TS aga T w1 wHe 81 3% fo I o g heAl e
B1 & G FI TW oS T eeR | fasfud wal:
B9 31 A oF a1y FrefatEaa dehd 1 I9ET STl

a=TYY" U8, r= W@ UM, /= 3w T,

n= TRl H WA, S =YH n & H ATHA

8.4.1 ﬂ'ﬂﬁ?l'\" 21Tt T =TI U (General term of a G.P,) 38T Tah TUIR A0t G.P.
TG qom ST U5 ‘o’ de Wd U ¢ %, W R 1 59k %o v&i w1 fafau)
T TR, YW TR ¢ 1 TE STII T O B T A B €, A a, = ar, TH THR
T U @, W N R W AG B E A, = ar = @, RN TH T qA G
3R ug 9 foed €
qgqHq q?{=a1=a=ar1",1%?ﬂ'q qﬁ':az:ar:ar“,?fvﬂ'q WR=a,=ar=ar"
=qed q'f{=a4=ar3=ar*‘*‘,ﬁ?|_°ﬁ W=a,=ar=ar"
T ST HE Yo J@d €2 1697 TR A B2

a16: a},.16fl — arlS
ey 78 Jfa&sq o & fF iR goft 1 S wWa, =ar
31941°?L1'[Uﬁ?|'{ goft 39 w9 o foe s gt 7 ca,ar,ar’, ar’, ... ar'’'; a, ar, ar’...,
ar... FwEL: S 2ol qifed 8 W S@ 9o eTafifid e
gt atartar+ .. +a AAa+ar+ar + .+ @+ FE: GREE A
rafifi o Soft HEan #)
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8.4.2. ﬂ'ﬂﬁ?l'\" ST &F n UE} & TTFEA (Sum to n terms of a G.P.)
A TR TUIRR Soft 1 gord % o A1 W U &) WA UK S0 oo URE
e S, 9 faed g1 @@

S =a+ar+ ar+. . +ar’ .. (D)

fafaiafk r=1, @ e 90 €
Sn=a+a+a+...+a(ntlﬁ de) = na

frofa2af,r 2 LA ()& @ 00 3 WEH T4 &
S =ar+ar+ar+ .. +ar .. (2)
(2)H (1) F ¥ TR W EH A B
(I-nS =a—-ar=a(-r)
GARERUAE a(l-r") a(r" -1)
Sn="1_," -qTSn:T
r r

SETETUT 4 TUIRR Ul 5,25,125... 1 1087 a1 pdl U5 A1 HifeQ?

T T@l a=5TqMr=5
afefi a,, =5(5)11 = 5(5)? = 5%
qan a =ar =505)y"=5"

SETET0T 5 TR HOft 2,8,32, ... 1 hIA-| U 131072 &?

&l A TR 131072 OIRR 907 1 gl 9% R
el a =27 r = 4 ZHAT
131072=a_ = 2(4y" A 65536 = 4"

g er e 48 =4
FHfAT n—1=8,3/: ,n=9, 3 131072 UK 0t =T 9 I 2|
SETETUT 6 T O Soft o FE ug 24 9o 64 U 192 ], A 109 U5 A hifew)
| @ =art 24 .. (D)
LRI a® =ar =192 .. (2)

(2)FI (1)@ 9 3 W, e W € =2

(DH r=2TH W, eI E a=6
ST a,,=6(2)° =3072.
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IEECOT 7 TOUIRR Aot 1+§+%+...awmnqﬁaﬂahamqm5qﬁmw
M shifsa)

. 2
A &l a=1,qAqr= E.Sﬂfﬂ"{

2Y 211 211
IEHEGE S, =3|:1_(§) } =3x=— ==

33 ,
SEETT 8 YU FOit 3,5,2... % oo U TEvTw © dIfh ST ARTRS —3501629
1 ST?
. \ 1 3069
gl HA T p oTavEs T 6t Hem € &?41%a=3,r:5?rwsn=m
i g _a(l-r")
! 1-r
3(1—i
3069 2'1)—6[1—LJ
EIRM siz 1 "
2
- 3069 . 1
3072 2"
A, 3069
i 2" 3072
- 1_3 _1
2" 3072 1024
Rl 20=1024 =291 n=10
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IETEITT 9 @Wéﬂﬁ%qwaﬁ?ﬁaﬂﬁw%%ammwl
2, @ T S e e A F 2

WWW%%WWW%Wﬁmﬁgﬁ

£+a+ar—£ 1
. B - (1)

W[ﬂWWLI - @)

()W T A § ¢} =—1 9fq g = —1 (hadl TR g R =R w6 )
(DHa=-1TE" Wed ud B
1

13
———1-r=— 122+ 25r+12=0.
r 12

%rﬁ%ﬁﬂﬁw%,ﬁﬁmw«%wqﬁ%:m—%m 4

3
o: TR S % A T 3

4 3 -3

3 LA )N
_a_la_a I —,—1,—,}"2_ a;
g bgprmy gl grs e

SEET0T 10 3HAT, 77,777, 7777,...%F n9&1 1 AW 1@ FHifsQ
¢l T &Y ¥ I IR gt Fé ¥ qenfu 59 frefetead w9 | feraens qoiR gof
T ey frefyd feran s @k e

S, = 7+77+777+7777+ ...ton T T

[9+99+999+9999+ ...to nT= TF|

[(10-1)+(10* —=1)+(10° 1)+ (10" =1) +..n W& @]

[(10+10° +10° +..n & @) —(1+1+1+..n W& )]

7[1000"-n | _7[1000"-1)
9| 10-1 9 9 '

Ol vla vl
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SEEI0T 11 TH Al HI WA HIGT o oSl bl G fohadl BN, Safeh IHeh
2 HTa-fdr, 4 -2, 8§ W R, W IR qen e 7l

T & a=2,r=29d"n= 10,

a(r" —1)

r—1

FANThS 1 o STEN HH W S, =

TUME S, =202 —1)=2046
3Td: SfeRT o YaSil k1 W& 2046 B

8.4.3 ﬂ'ﬂﬁ?l'\" ATeT [Geometric Mean G.M.)] T YA &Rl o 9e1 b NAIISES

A W [ B FWAT 2 T § FH K WA 4 B W @ ¢ A deme
2,4, 8 ORI Sl o AN U &1 F8 < H@AE! oh U WL i RN o SAqeh [0l
1 SR UG HL B

g 3 HHHR FEAT ¢ Jo b3 TE B Al S o 3fewd TEA W@ W gehdl
& dIfeh U ST T TUIRR it S S

74 AT @ qem b F = onWEANW G, G, G,,..,G, 30 THR T &
4,G,,G,G,,....G b TUIR 4Ui B1 $9 TER b IOIR 407 1 (n +2) o 9% T
%qtl'lﬁ%

il b \ntl el
37d: Glzarza[éJ l,Gzzarzza(—j : G3=ar3=a(2jn+l

G,=ar" =a[2JHl
a

SEETOT 12 UH 3 SEA 1 HIFT fhT 1 9 256 % o W R I 31T Th
TR 07 &7 STl
g WA R G, GG, TF U WA 192 256 % #= |

1, G,,G,,G, ,256 iR gt 7 ¥
EEISI 256 =TS8 =+ 4 (Fod IRdfa® 9a o4 W) r =4 fau g9
T B G,=ar=4,G,=ar=16,G, = ar = 64

Reprint 2025-26



ST dul Soft 153

T TER ;= 4, % 0 G@AT - 4,16 991 — 64 7
31d: 1990 256 % g o @A 4, 16, 64 21

8.5 THIAY WIS qAT UMK WL oF sirel Waiel (Relationship between A.M.
and G.M.)

o fof Adem G TE T YRS ardfaeh TSl o 91 bk S HHYT: THIGT HEA
(A.M.) @ TUIRR =14 (AM.) B

at+tb
A== T G =+ab
ELSICEAES
2
_ Ja b
A_G:“T”’_\/a_ _a+b=2Vab :¥20 ()

() T A>G Hee T 2l

SEEIOT 13 AR I HATCHS WS ¢ T b oh s THIGR HIeA G UM He sl
10 92 8 €, o WEAd A it

a+b _

qen G.M.=+/ab =8 (2
()qe1 (2) ¥ &9 I ©
a+b=20 . (3
ab =64 “)

3), (@) ¥ q A b H1 HH GG (@ — b’ = (a + b)’— 4ab W T@H | TH UM B
(@a—bY=400-256=14471 q—b= +12

(3) 91 (5) 1 B W W, BH U ©
a=4,b=16Ta=16,b=4

3d: HEAT A1 b HA: 4, 1631 16, 4 B

5 o o
ag,maﬂ2mﬂHQTﬂﬂq?3mT$|am

1. mw%
i A

NI

128 U 1d Hife, fert 8o o5 192 qe |rd 1A 2 21

3
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3.

4.

5.

6.

Tfora

fordt TR it 1 5o, e @l 1167 UG HEWA: p, g qA s B A @Ry
& g2 = ps.

foReft UM Soft 1 <Hen IR STk T UK T o © d1 W WS -3 7 o 741 0%
d ifSw)

ITH 1 HH T UL

(a) 2,242 ,4,..;128 &7

(b) 3,333, ...:7297?

rrr .;%7
© 329" 277" 19683 °*

xaammaamw@ﬁ—%x,‘zlmwﬁ?

Y 7 ¥ 10 T FAF TOIR S0t 1 Gkt e usi qe | sifer)

7.
8.

9.
10.

11.

12.

13.
14.

15.
16.

17.

18.

0.15,0.015, 0.0015, ... 20 Ui d

V7, \/ﬁ,3\/7,...ntlﬁﬁil§

l,—a,d -, ..n9& d& RECE TS
X, x5, X, . n TR dR (AR x = + 1)

M A I i(2+3k)
k=1

Teh ORI G o i ST T AR % & Q1 31 OAEA | 21 e ST

T UG} i T HifrTl

TR G073, 32,37, ... o fehae U STeveh ® dlfeh Skl ANTHS 120 @1 WY
fordt TR Soft & germ A IRl T ANTESA 167 A1 30T o YR 1 AN 128
2 A iR Soft 1 Yo g, We U 9l 1 YRl 1 AN T IS

TS O AU BT WAH U o =729 A 7S W 64T A S, T K2

Teh TUIRR 07 i T hifee, TSAeh qem < Ul o1 ATES — 4 ® 9 59 U
AT U T 4T RN

Ifg feredl ToieR 9oft 61 4 &1, 1097 9o 169 98 FHHI: x, y qM1 2 7, A fag
W%x,yzﬂ”ﬁﬂ?%ﬁ'ﬂﬁ%l

3TIhH 8, 88, 888, 8888... % n TRl T AT A HITS(T

Reprint 2025-26



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

ST dul Soft 155

1 . :
aa,amz,4,8,16,326941128,32,8,2,Eaawqﬁaaww@aﬁww

IR AG i

fS@re & SHFH a, ar, ar’, ... ar™! AU A, AR, AR2,...AR"' & T TS
A% ¥ A1 STHH UK S B ¥ den 9rd S 1 ifer)

T8 91 U8 6 ST S ok Soit § @, fwen dew ug em ug 9 9 sifi
81 de1 T U% =g U8 ¥ 18 A @l
W&’W{Fﬁﬂ'{Qﬂﬁaﬂpﬁ,qﬁHWi’a\fqﬁW:a,bﬁ%c%ﬁ,ﬁﬁfﬁ@ﬁﬁl"{
& arr brreta =1

7fg fepet TR Soft 1 9o| qe1 naf 9% HHA: o 9 LB, WH P, n UG A
%A =, a1 fag Fifse f& P2 = (ab)”

fe@msT o T TTOIR 9ot oF Yo 1 ORI o ANTEHA qfl (n+ 1) & 98 9 (2n)d T

W%qﬁéwﬁwaﬂaam%n%l

A a, b, ¢ T 4 IR S0t & & @ @R & (a2 + 0>+ &) (B + A+ P) =
(ab + bc + cd)? .

THt <1 TeArd i HITTg ST 3 7o 819 e T W WS STIFH TH U
it 5 S|

n+l n+l

n T AF A B dqifs T ,a AU b &= TUIRR AL 2

< WS 1 AThE Ieh UKL WA 1 6T € feEEy o gend
(3+22):(3-2+/2) % U ¥ T

IR AT G 3 ¥AIcHE TS o a1 SHAel: FHia /1L a1 TR A/1ed 81,
fag wifve fF dem A+ [A+G)(A-G) ®l

ot heer o S *1 Ge g He uvE S e S {1 9k yRy o 35w
30 st sufterd &, @ SR w Wem T, Whd qen pd s 9R
1 BhM?

500 T9F SRR 10% aftier =shgfg =met W 10 91 1% 941 1 SQ, 1 Shifea?
Ife fopelt Tgoma WHiertoT o Heil o WHiR HIeA Te VIR Hied hel: § 1 5,
ar fgam g A wifsu)
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SEEIT 14 AR q, b, ¢, d 990 p fafe=1 arafas gt 59 yR € fw

(@ + B>+ A)p? —2(ab + be + cdyp + (b + 2 + d?) < 0 Tl WM T 4, b, ¢ AL d TONR
goft 7 21
T femn @

. . (@+b*+cHp*—2(ab+bc+cdp+ BH+cr+d)<0 .. (D)
T =T e
< o = %(a — 2abp+b?) + (b*p* — 2bep+c?) + (¢*p? — 2cdp + dP),

(ap = by’ + (bp— )’ +(cp—d)* 20 - (2)

FiTeR STEfersh SEat o o o1 FN SRORR €, SEfeT (1) a2 (2) 9, T

(ap—b) +(bp—c) +(cp—d) =0

YA ap— b =0, bp—c=0,cp—d=03¥|@€ﬁﬁw%
b ¢ d
a b’

3d: a,b,cﬁ%dﬂ”ﬁﬂ?ﬁ”ﬁﬁ%l

ey 8 T fafaer gvnarcit
1. | x,y eNo I f(x + 1) =f(x).f(v) Bl TIL Q1 837 fTh TH Fer @

f f(1)=3TF > F()=120 1 T T F

2. TUIRR it o F UK BT AN 315 7, SHHT YUH U 91 Wid A HAL: 5 A
2% Sifqm 9% qen URi w1 Wen 9wl

3. Forelt U ST T e R 131 AR we wred T # A 90 @ a iR S
1 Fd I A RIS

4. fordt iR 9ot & @ 7 w1 A S6B AR ET FH A T EESA A A 1,7,
21 % df B Tk WA S0 Wi gl §1 SEAd Ja ity

5. gt TUiR 9ot o gai k1 G TW ¥ Ak 3Tk Tt usl 1 AnThd, T T
W @ U o AR HT 5T R, @ G STUE A it

6 o AXDX_brex cRdx o) @ frawn B o b o 9 d TR A0
a-bx b—cx c—dx
T 2
7. Tt iR goft W S, 5 URT T AR, P 3AHT UM qef R 37k S[GRAT 1 AN
g @ fag Hifge f& PR =S".
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10.

11.

12.

13.

14.

15.

16.

17.

18.

ST dul Soft 157
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