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1. we¯§qKi Pvi Pµ
Nine’s complement Gi aviYvwU AvkvKwi Avcbv‡`i Rvbv Av‡Q| ZeyI GKUz ¯§iY Kwi‡q w`‡Z PvB| `ywU msL¨vi †hvMdj hw` 9 nq Z‡e G‡`i GKwU Av‡iKwUi b‡qi Kcøx‡g›U ev 9’s Complement ejv nq| †hgb 3 + 6 = 9 Zvn‡j 3 Gi 9’s Complement 6 I 6 Gi 9’s Complement n‡e 3| GB aviYvwU GB Aa¨v‡q LyeB kw³kvjx f~wgKv cvjb Ki‡e| 

†`Lyb 345 → 2378 → 914 → 1026 → 345 → ... → 345 Gfv‡e evievi 345 Avm‡e GKUz AevK jvM‡Q ZvB bv †h 345 †_‡K wKfv‡e 2378 nj Gi †_‡K 914 c‡i Avevi 345 G wd‡i †Mj A_v©r GKwU Pµ m¤úbœ nj| 

GB msL¨v¸‡jvi g‡a¨ Kx m¤úK© _vK‡Z cv‡i? G‡`i g‡a¨ GKwU PgrKvi m¤úK© Av‡Q| 

Gevi Avcbv‡`i GKwU bZzb wel‡q aviYv w`‡Z PvB, Zv nj power 9’s Complement A_©vr x(9-x) A_©vr x Gi Power n‡e Zvi 9’s Complement †hgb: x = 2 n‡j 29-2 = 27Zvn‡j 3 Gi Power Nine’s complement n‡e 36 Gevi Pjyb †`wL GB aviYvUv †_‡K Avgiv Kx cve| 

†`Lyb 345 GB msL¨vi cÖwZwU As‡Ki Dci cvIqvi ev NvZ Zvi 9’s Complement A_vr 39-3 ev 36, 49-4 ev 45 Gfv‡e 54 Gevi †Lqvj Kiyb 
345 → 39-3 + 49-4 + 59-5 = 36 + 45 + 54
Avevi †`Lyb 345 → 36 + 45 + 54 = 2378
GB wbq‡g mvg‡b AMÖmi n‡Z n‡e| 

eq \x(345)→ 36 + 45 + 54 = eq \x(2378) → 27 + 36 + 72 + 81 = eq \x(914) → 90 + 45 + 17 

                                                 = eq \x(1026) → 18 + 09 + 27 + 63 = eq \x(345)
†`L‡jb wKfv‡e 345 †_‡K Avevi 345 G wd‡i †M‡j GKwU Pµ Drcbœ nj hv Giƒc 

345 → 2378 → 914→ 1026 → 345


PµwU Giƒc wK PgrKvi `„k¨ ZvB bv !
Avgvi M‡elYvq Avwg Giƒc Av‡iv wZbwU A_©vr †gvU PviwU Pµ †c‡qwQ Ges Avwg ej‡Z PvB Amxg GB msL¨v RM‡Z Giƒc gvÎ PviwU PµB Av‡Q| evwK wZbwU P‡µi Av‡jvPbv mvg‡b Avm‡Q| 

†`Lyb 2 → 128 → 137 → 779 → 99 → 2 → ... → 2 

Gfv‡e AbšÍKvj PµvKv‡i AvewZ©Z n‡e| 

2 †_‡K Avevi  2 †Z wd‡i Avm‡jv GUv c~‡e©i wbq‡gB n‡q‡Q| 

eq \x(2) → 27 =  eq \x(128) → 18 + 27 + 81 =  eq \x(137) → 18 + 36 + 72  

                       = eq \x(779)→ 72 + 72 + 90 = eq \x(99) → 90  + 90 = eq \x(2)
PµwU Giƒc 

Gevi Av‡iKwU Pµ †`Lyb 

1459 → 18 + 45 + 54 + 90 = 1651→ 18 + 63 + 54 + 18
= 843 → 81 + 45 + 36 = 1761→ 18 + 72 + 63 + 18
= 267 → 27 + 63 + 72 → 393 → 36 + 90 + 36  = 1459
1459 †_‡K 1459 G wd‡i G‡jv cÖfv‡e PµvKv‡i Pj‡Z _vK‡e| 


msL¨v RM‡Z weij GK gbgy»Ki `„k¨ !
wZbwU Pµ †Zv †`Lv‡bv n‡jv †`Lv‡bv evwK Av‡Q Avi GKwU| †`Lyb

178 → 18 + 72 + 81 = 58 → 54 + 81 = 633

→ 63 + 36 + 36 = 1674 → 18 + 63 + 72 + 45 = 1290

→ 18 + 27 + 90 + 09 = 130 → 18 + 36 = 730

→ 72 + 36 + 09 = 778 → 72 + 72 + 81 = 106

→ 18 + 63 = 217 → 27 + 18 + 72  = 178

PµwU n‡e Giƒc 


Zvn‡j Pµ PviwU nj:
1bs Pµ
→ eq \x(2) → 128 → 137 → 779 → 99 → eq \x(2)
2bs Pµ
→ eq \x(178)→ 58 → 633 → 1674 → 1290 → 130 → 730 → 778 
 
→ 106 → 217 → eq \x(178)
3bs Pµ
→ eq \x(1459)→ 1651 → 843 → 1761 → 267 → 393 → eq \x(1459)
4bs Pµ
→ eq \x(345)→ 2378 → 914 → 1026 → eq \x(345)
GB PviwU Pµ e¨wZZ Giƒc Avi †Kvb Pµ msL¨v RM‡Z †bB e‡j Avgvi wek¦vm Ges AZ¨šÍ ¸iæZ¡c~Y© I gRvi e¨vcvi nj †h Amxg ch©šÍ hZ c~Y©msL¨v Av‡Q †h‡Kvb msL¨v‡K x9-x m~‡Î †d‡j K‡qK avc G¸‡jv c~‡e© DwjøwLZ PviwU P‡µi †h‡Kvb GKwU‡Z wM‡q wgj‡e| A_ev 1 ev 8 n‡e (1, 8 Gi e¨vcviUv GKUz c‡i ejwQ)|

†`Lyb: 985431672 GB msL¨vq 1 †_‡K 9 ch©šÍ me AsK i‡q‡Q| GB msL¨v‡K hw` x9-x m~‡Î †dwj Zvn‡j wK nq †`wL 

985431672 → 90 + 81 + 54 + 45 + 36 + 18 + 63 + 72 + 27
= eq \x(2781) → 27 + 72 + 81 + 18 =  eq \x(186) → 18 + 81 + 63 

= eq \x(225) → 27 + 27 + 54 = eq \x(881) → 81 + 81 + 18 

= eq \x(17)→ 18 + 72 = eq \x(50) → 54 + 09 = eq \x(625)→ 63 + 27 + 54 

= eq \x(969)→ 90 + 63 + 90 = eq \x(218)→ 27 + 18 + 81 =  eq \x(137)→ 18 + 36 + 72
=  eq \x(779) → 72 + 72 + 90 = 99 → 90 + 90 = eq \x(2) → 27 

= eq \x(128) → 18 + 27 + 81 = eq \x(137)            

Zvn‡j D³ msL¨vwU Pj‡Z Pj‡Z 1bs P‡µ wM‡q wg‡j‡Q †`Lyb 

985431672 → 2781 → 186 → 225 → 881 → 17 → 50 → 625 → 969 → 218 → eq \x(137) → 779 → 99 → 2 → 128 → eq \x(137)
Gfv‡e Avcwb hZ eo msL¨vwU †bb Zv H Pvi P‡µi †Kvb GKwUi mv‡_ wM‡q wgj‡e| Òg‡b nq †hb cy‡iv msL¨v RMZUvB Pvi P‡µ Ave×Ó| Gevi AvcwbI B”QvgZ msL¨v wb‡q †Póv K‡i †`Lyb| 

g‡b Kiæb Avcwb Pvi Pµ m¤ú‡K© KvD‡K wKQz ej‡eb ev Rvbv‡eb wKš‘ mgm¨v nj †h Avcwb PviwU P‡µi msL¨v¸‡jv fy‡j †M‡Qb ZLb Avcwb Kx Ki‡eb? ZvB Pµ PviwU †ei Kivi GKwU mnR Dcvq e‡j w`w”Q| 2, 3, 4, 6 G PviwU AsK g‡b ivL‡eb †Kbbv G Pvi msL¨v †_‡K Pµ PviwU mn‡RB †ei n‡q Avm‡e| GB msL¨v¸‡jv‡K x9-x m~‡Î †d‡j †`b| †`L‡eb Pµ PviwU †c‡q †M‡q‡Qb| 

(i) 
2 → 27 = 128 → 137 → 779 → 99 → 2

(ii) 
3 → 36 = 729 → 72 + 27 + 90 = eq \x(178) → 58 → 633 → 1674 →  1290 → 130 → 730 → 778 → 106 → 217 → eq \x(178)


(iii) 
4 → 45 = 1024 → 10 + 09 + 27 + 45 = 1153 → 1356 → 1571 → 676 → 481 → 1033 → eq \x(1459) → 1651 → 843 → 1761 → 267 → 393 →  eq \x(1459)              

(iv) 
6 → 63 = 216 → 27 → 18 → 63 = eq \x(345) → 2378 → 914 → 1026 → 
Zvn‡j Pµ PviwU fz‡j †M‡j 2, 3, 4, 6 GB PviwU AsK †_‡K mn‡RB Pµ PviwU †ei Ki‡Z cvi‡eb|

Avwg wj‡LwQjvg †h, Òg‡b nq †hb cy‡iv msL¨v RMZUvB Pvi P‡µ Ave×ÕÕ wKš‘ ewjwb cy‡iv msL¨v RMZUvB Pvi P‡µ Ave× KviY wKQz msL¨v Av‡Q hviv Pvi Pµ wbq‡gi evB‡i Z‡e †m¸‡jv Avm‡j wbq‡gi evB‡i bq| †m¸‡jvI Lye my›`i wbq‡g Ave× †mUv n‡”Q 1 I 8 wbq‡g| wKQz msL¨v Av‡Q †h¸‡jv x9-x Pvi Pµ †ei nq bv Z‡e †m¸‡jv nq 1 A_ev 8 G wM‡q wg‡j| GLb cÖRvZxq msL¨v¸‡jv wb‡q wKQz wjLwQ 1, 8 wbq‡gi msL¨vi wKQz D`vniY 

1 → 18 → 1 → 1 → 1

8 → 81 → 8 → 8 → 8

18 → 18 + 81 = 9 → 90 = 1 → 18 → 1 → 1

Abyiƒc : 81→ 81 + 18 = 9 → 90 → 1 → 1

89 → 81 + 90 = 9 → 90 = 1 → 1

Abyiƒc : 98 → 90 + 81 = 9 → 90 = 1 → 18 = 1
8 Gi mv‡_ m¤úK©hy³ Ggb wKQz msL¨vi D`vniY

(i) 8 → 81 = 8 → 8 → 8
8 wU 1 Gi mgš^‡q MwVZ msL¨v 

(ii) 11111111 → 18 + 18 + 18 + 18 + 18 + 18 + 18 + 18 
= 8 → 81 = 8 → 8 → 8

(iii) 3788111111 → 36 + 72 + 81 + 81 + 18 + 18 + 18 + 18 + 18 + 18 
= 800 → 81 + 09 + 09 = 8 → 81 = 8 → 8
GB msL¨v¸‡jvi mv‡_ B”QvgZ k~b¨ emv‡jI GKB djvdj Avm‡e| 

1 I 8 Gi mv‡_ wM‡q wg‡j Giƒc msL¨v LyeB `y®úÖvc¨ Z‡e Giƒc msL¨vI Amxg e‡j Avwg g‡b Kwi| 

we‡kl wbq‡g MwVZ `y®úÖvc¨ msL¨v¸‡jv 1, 8 G wM‡q wg‡j Z‡e †mB we‡kl wbqg wK Zv GLv‡b Av‡jvPbv Ki‡Z cviwQ bv KviY Zvn‡j †jLv w`N©vwqZ n‡e Ges cvVKI wei³ n‡Z cv‡i| †m Av‡jvPbv c‡ii cwi‡”Q‡` Avm‡e| 

wR‡iv wb‡q wKQz ewj, c„_Kfv‡e Ô0Õ †Zv †_‡KI †hb †bB 

0 → 09 → 0 → 0

Kv‡RB wR‡iv e¨vcv‡i Avi we‡kl wKQz ejvi †bB| 

Pvi Pµ Ges 1, 8 Gi AbycvZUv GKUv Dcgvi gva¨‡g eySv‡Z PvB Zv nj: 

ÒmvM‡i wSbyK _v‡K Avi wSby‡Ki wfZi gy³v _v‡K| Pvi Pµ nj mvM‡ii cvwbi gZ e¨vcK I mnRjf¨ Avi 1, 8 wbqgUv nj gy³vi gZ `yj©f Z‡e mvM‡ii wfZi †h wK cwigvY gy³v Av‡Q Zv KviI Rvbv †bB|Ó 

Ae‡k‡l ej‡Z PvB †h, ÒAmxg GB msL¨v RM‡Z mevB Pvi Pµ I 1, 8 wbq‡g Ave× A_©vr GB Qq wbq‡g Ave×|Ó
‡jLvi wk‡ivbv‡g wj‡LwQjvg we¯§qKi Pvi Pµ| GB welqUv Avgvi Kv‡Q GKUz we¯§qKi †j‡M‡Q KviY Amxg GB msL¨v RM‡Z Giƒc gvÎ PviwU Pµ Ges AviI gRvi e¨vcvi nj (1, 8 wbqg ev‡`) Amxg ch©šÍ mKj msL¨v GB Pvi P‡µi mv‡_ m¤ú„³| 

2.  1, 8 msL¨v ˆZwii †KŠkj

(cvVK‡`i‡K Aby‡iva Kie cÖ_g Ask bv c‡o †hb wØZxq Ask bv c‡ob| cÖ_g Ask bv co‡j wØZxq As‡ki  wKQzB †evSv hv‡e bv|) 

1, 8 Gi mv‡_ wg‡j Ggb msL¨ mn‡R mPivPi cvIqv gykwKj Z‡e we‡kl wbq‡g Ggb msL¨v ˆZwi Kiv hvq †mB we‡kl wbqg m¤ú‡K© wKQz Bw½Z w`w”Q| 

wb‡Pi msL¨v¸‡jv‡K jÿ Kiæb x9-x  wbq‡g

1 → 18 → 1

GKBfv‡e 10, 100, 1000 †_‡KI 1 n‡e

18 → 18 + 81 = 9 → 90 = 1 → 1 → 1

GKBfv‡e 81, 18, 180, 1800 †_‡KI 1 n‡e

9 → 90 = 1 → 1 → 1

Abyiƒc 90, 900, 9000 BZ¨vw`

Avevi, 8 → 81  = 8 → 8 → 8

Abyiƒc 80, 800, 8000 BZ¨vw`

Gevi †`Lyb 1, 8 wbq‡gi msL¨v ˆZwii Rb¨ `yB ai‡bi KvR Ki‡Z n‡e

(i) Uv‡M©U ev jÿgvÎv wba©viY
(ii) K¨vjKz‡jkb ev wnmveKiY
abcd (GLv‡b a, b, c, d PviwU wWwRU) msL¨vwU 1 G wM‡q wgj‡e hw` abcd → 10 A_ev 100 A_ev 1000 BZ¨vw` G RvZxq †h‡Kvb msL¨v nq A_©vr 
a9-a + b9-b + c9-c + d9-d  = 10/100/1000 BZ¨vw` nq| 

cÖ_‡g, Avcbv‡K Uv‡M©U wba©viY Ki‡Z n‡e †h‡nZz Avwg Pvw”Q †h msL¨vwU 1 G wM‡q wgjyK ZvB Ggb GKwU msL¨v‡K Uv‡M©U evbv‡Z n‡e †h msL¨v †_‡K 1 nq †hgb 100/1000/180/900 BZ¨vw` G RvZxq msL¨v hv ïiæ‡Z †`Lv‡bv n‡q‡Q| 

Avevi hw` Pvb †h 8 G wM‡q AgyK Ggb msL¨v ˆZwi Ki‡Z Zvn‡j Ggb msL¨v Uv‡M©U Ki‡Z n‡e hv †_‡K 8 cvIqv hvq †hgb 80/800 BZ¨vw`|
D`vniY¯^iƒc aiæb Avwg 100 †K Uv‡M©U Kijvg Zvn‡j Avgvi GKwU KvR n‡q †Mj GLb evwK Av‡Q K¨vjKz‡jkb Gevi Avcbv‡K gv_v Nvgv‡Z n‡e †gav LiP Ki‡Z n‡e| K¨vjKz‡jk‡bi e¨vcviUv Avcbv‡K Abygvb K‡i wnmve Ki‡Z n‡e|
abcd → 100 nq Ggbfv‡e a, b, c, d Gi gvb wVK Ki‡Z n‡e

aiæb a Gi gvb hw` 2 awi Zvn‡j 27 = 128 > 100 hv Uv‡M©U AwZµg K‡i Zvn‡j a  =2 aiv hv‡e bv| wKš‘ hw` a Gi gvb 7 awi Zvn‡j 72 = 49 < 100 GUv Uv‡M©‡Ui g‡a¨ Av‡Q Zvn‡j a = 7 GKwU MÖnY‡hvM¨ gvb Gfv‡e wnmve K‡i K‡i b, c, d Gi gvbI wVK Ki‡Z n‡e| hw` b = 7, c = 1, d = 1 awi Zvn‡j abcd → 100 nq †`Lyb 7711 → 72  + 72  + 18 + 18 = 100 → 1 → 1

ïay 7711 B bq 100 †K Uv‡M©U K‡i Avcwb AviI msL¨v ˆZwi Ki‡Z cvi‡eb hviv 1 GwM‡q wg‡j †hgb:
7888888111 → 72 + 8 + 8 + 8 + 8 + 8 + 8 + 1 + 1 + 1 = 100 → 1 → 1

GLb 1000 †K Uv‡M©U K‡i 1 G wM‡q wg‡j Ggb wKQz msL¨vi bgybv w`w”Q

367111111 → 1000 → 1

522778811111 → 1000 → 1

3111........ 1 (3 Gi mv‡_ 271 wU 1 hy³ msL¨v) → 36 + 271 = 1000 → 1
5111 ....... 1 (5 Gi mv‡_ 375 wU 1 hy³ msL¨v) → 54 + 375 = 1000 → 1 

................................................
................................................

Gfv‡e A‡bK msL¨v

80 †K Uv‡M©U K‡i 8 Gi mv‡_ m¤úwK©Z msL¨v

78881111111 → 80 → 81 → 8 → 8

800 †K Uv‡M©U K‡i 8 Gi mv‡_ m¤úwK©Z msL¨v

3788111111 → 800 → 8 → 8

57778881111 → 800 → 8 → 8

Gfv‡e AvcwbI GKwU Uv‡M©U wVK K‡i B”QvgZ msL¨v ˆZwi Kiæb|
cÖwZ¯’vcb: GKwU 1 †K GKwU 9 Øviv cÖwZ¯’vcb Kiv hvq

1 → 1

9 → 1

†hgb: 7711 → 100 → 1
Avevi 7799 → 100 → 1
9 Øviv 1 †K cÖwZ¯’vcb Kijvg

AvUwU 1 †K GKwU 8 Øviv cÖwZ¯’vcb Kiv hvq 11111111 → 8
1000 †K Uv‡M©U K‡i 1 Gi mv‡_ m¤úwK©Z msL¨v ˆZwi‡Z †`wL‡q wQjvg 367111111 → 1000 → 1 → 1 Ges 3111 ... 1 (3 Gi mv‡_ 271 wU 1 hy³ msL¨v) → 36 + 271 = 1000 → 1 → 1

3111 ...1 (3 Gi mv‡_ 271 wU 1) A‡bK eo Gi †_‡K Kxfv‡e ZzjbvgyjK †QvU GKwU msL¨v †ei Kiv hvq hv 1 m¤úwK©Z Pjyb †`wL †mUv|
jÿ¨ Kiæb 63 = 216 Zvn‡j 216 wU 1 Gi cwie‡Z© GKwU 6 B h‡_ó Avei 
72 = 49 Zvn‡j 49 wU 1 Gi cwie‡Z© GKwU 7 B h‡_ó Gfv‡e 271 wU 1 Gi cwie‡Z© 67111111 h‡_ó|
Gfv‡e 31111 ... 1 (3 Gi mv‡_ 271 wU 1) GB wekvj msL¨v †_‡K Zzjbvg~jK †QvU msL¨v 367111111 †ei Kijvg|

GB wbq‡g AvcwbI B”QvgZ msL¨v ˆZwi Ki‡Z _vKzb Ges `y®úÖvc¨ 1, 8 msL¨v †ei Ki‡Z _vKzb| 
Gevi cy‡iv welqUv GKUz e¨vL¨v Kwi| 

†Kv‡bv AsK ev †Kvb msL¨vi cÖwZwU As‡Ki Dci c~‡e©i Dwj­wLZ wbq‡g NvZ ewm‡q †hvM Ki‡j GB wbq‡g evi evi cybive„wË NUv‡j msL¨vwU c~‡e© Dwj­wLZ Pvi P‡µi †h †Kvb GKwU P‡µi mv‡_ wM‡q wgj‡e A_ev 1, 8 n‡e|
9
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