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àH$aU 4 Z¡J‘{ZH$ nX²YVr

4.1 Z¡J‘{ZH$ {gX²YVm

 VH©$emñÌmMm ‘w»` hoVy `mo½` Am{U A`mo½` VH©$ 
`mVrb  ’$aH$ H$aUo hm Amho. VH©$emñÌmVrb H$mhr 
‘yb^yV g‘ñ`m§n¡H$s EH$ g‘ñ`m åhUOo EImXm `wpŠVdmX 
hm d¡Y Amho H$s Zmhr ho R>a{dUo hmo`. VH©$emñÌmMo Xwgao 
‘hËËdmMo H$m`© åhUOo EImXm {dYmZH$ma gd©V… gË`, 
gd©V… AgË`, Z¡{‘pËVH$V¶m gË`mgË` Agob ho emoYUoo 
hmo`. `mgmR>r VH©$emñÌkm§Zm doJdoJiçm nX²YVrMm 
Adb§~ H$amdm bmJVmo. hçm nX²YVr XmoZ àH$maÀ`m 
AmhoV. 1) {ZU©` nX²YVr 2) A{ZU©` nX²YVr.

 gË`Vm H$moîQ>H$ nX²YVr hr EH$ {ZU©` nX²YVr 
Amho. ho AmnU nm{hboM Amho. Va Z¡J‘{ZH$ {gX²YVm 
nX²YVr EH$ ‘hËËdmMr nX²YVr Amho. Z¡J‘{ZH$ {gX²YVm 
nX²YVr hr {ZU©` nX²YVr Zmhr. H$maU n[aUm‘H$maH$ 
{ZU©` nX²YVrÀ`m AQ>rMr nyV©Vm hr nX²YV H$arV Zmhr. 
Z¡J‘{ZH$ {gX²YVm nX²YVr hr {dídmgmh©, ‘`m©{XV na§Vw 
`m§{ÌH$ nX²YVr Zmhr. H$maU `m nX²YVrMm Cn`moJ 
H$aÊ`mgmR>r ~w{X²Y‘ËVoMr Amdí`H$Vm Amho. Z¡J‘{ZH$ 
{gX²YVoMm Cn`moJ ̀ wpŠVdmXmMr d¡YVm {gX²Y H$aÊ`mgmR>r 
Ho$bm OmVmo. na§Vw {ZU©` nX²YVr à‘mUo `wpŠVdmX d¡Y H$s 
Ad¡Y `mMm {ZU©` nX²YVr à‘mUo `wpŠVdmX d¡Y {H$ 
Ad¡Y `mMm {ZU©` KoÊ`mgmR>r Ho$bm OmV Zmhr. VgoM 
EImXm {dYmZmH$ma gd©V… gË` {gX²Y H$aÊ`mgmR>r `m 
nX²YVrMm Cn`moJ hmoVmo. na§Vw ̀ m nX²YVrMm Cn`moJ EImXm 
{dYmZmH$ma gd©V… gË`, gd©V… AgË`, Z¡{‘{ËVH$V`m 
gË`mgË` `mMm {ZU©` KoÊ`mgmR>r Ho$bm OmV Zmhr.

 Z¡J‘{ZH$ {gX²YVm nX²YVrV {Xboë`m ̀ wpŠVdmXmVrb 
{ZîH$f© AmYma{dYmZmVyZ `wŠV ‘yb^yV {Z`‘m§À`m AmYmao 
{ZJ‘{ZV$ Ho$bm OmVmo. ho ‘yb^yV `wpŠVdmX `wŠV 
AgVmV. ho `wŠV `wpŠVdmXmH$mam§Mo à{VÝ`ñV CXmhaU 

Amho. `m `wŠV ‘yb^yV `wpŠVdmXmH$mam§Zm AZw‘mZmMo 
{Z`‘ åhUVmV.

 Z¡J‘{ZH$ {gX²YVm nXYVrMm dmna ’$³V Z¡J‘{ZH$ 
`wpŠVdmXm§Mr {gX²YVm XoÊ¶mgmR>r Ho$bm OmVmo.

 `wŠV Z¡J‘{ZH$ `wpŠVdmXmV {ZîH$f© hm `m AmYma 
{dYmZm§Mm Vm{H©$H$ n[aUm‘ AgVmo. åhUOoM `wŠV 
Z¡J‘{ZH$ `wpŠVdmXmV AmYma{dYmZo {ZîH$fm©bm ì`§{OV 
H$aVmV.

 Ooìhm AmYma{dYmZmVyZ ‘yb^yV ̀ wŠV ̀ wpŠVdmXmÀ`m 
AmYmao {ZîH$f© {ZJ‘{ZV Ho$bm OmVmo. Voìhm `wpŠVdmXmMr 
`wŠVVm {gX²Y hmoVo. 

 Ooìhm `wpŠVdmXmMr `wŠVVm {gX²Y H$aÊ`mgmR>r 
Z¡J‘{ZH$ {gX²YVm nX²YVrÀ`m AmYmao Or {gX²YVm {Xbr 
OmVo {Vbm `wŠVVoMr AmH$m[aH$ {gX²YVm Ago åhUVmV.

 Z¡J‘{ZH$ {gX²YVoMo VrZ àH$ma AmhoV.

 1) àË`j {gX²YVm 2) gmonm{YH$ {gX²YVm  
3) AàË`j {gX²YVm

 `m àH$aUmV AmnU àË`j {gX²YVm nX²YVrMm 
Aä`mg H$aUma AmhmoV. àË`j {gX²YVoMm Cn`moJ Ho$di 
`wpŠVdmXmMr `wŠVVm {gX²Y H$aÊ`mgmR>r hmoVmo. ‘mÌ 
gmonm{YH$ {gX²YVm Am{U AàË`j {gX²YVm nX²YVrMm 
Cn`moJ `wpŠVdmXmMr `wŠVVm d gd©V… gË` {dYmZmMr 
gË`Vm {gX²Y H$aÊ`mgmR>r hmoVmo.

4.2 àË`j {gX²YVm … 

 àË`j Z¡J‘{ZH$ {gX²YVm nX²YVrV `wŠV ‘yb^yV 
{Z`‘mÀ`m AmYmao {ZîH$f© {dYmZ AmYma{dYmZmnmgyZ 
WoQ>nUo {ZJ‘{ZV Ho$bo OmVo. `m nX²YVrV H$moUË`mhr 
J¥hrVH$m§Mm dmna Z H$aVm {ZîH$f© {ZJ‘{ZV Ho$bm OmVmo. 
åhUyZ `m nX²YVrg àË`j {gX²YVm nX²YVr åhQ>bo OmVo. 

 For as one may feel sure that a chain will hold when he is assured that each separate link is 
of good material and that it clasps the two neighbouring links, viz: the one preceding and the one 
following it, so we may be sure of the accuracy of the reasoning when the matter is good, that is to 
say, when nothing doubtful enters into it and when the form consists in perpetual concatenation of 
truths which allows no gap - Gottfried Leibniz
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`wpŠVdmXmÀ`m AmH$m[aH$ {gX²YVoÀ`m ‘m§S>UrV nwT>rb 
nm`è`m§Mm g‘mdoe AgVmo.

1) {Xboë`m `wpŠVdmXmVrb gd© AmYma {dYmZo 
EH$mImbr EH$ {bhÿZ Ë`m§Zm H«$‘m§H$ XçmdoV.

2) eodQ>À`m AYma{dYmZmnwT>o {Vanr aof (/) H$mTy>Z 
Ë`mnwT>o \ ho {MÝh {bhÿZ ‘J {ZîH$f© {bhmdm. åhUOo 
`wpŠVdmX nwT>rb à‘mUo {bhmdm … 

1) AmYma {dYmZ 

2) AmYma {dYmZ 

3) AmYma {dYmZ  /\ {ZîH$f© {dYmZ

3) AZw‘mZmMo {Z`‘ VgoM à{V{ZdoeZmMm {Z`‘ 
/ ñWmZm§VaVm {Z`‘ `m§Mm `mo½` dmna H$ê$Z AmYma 
{dYmZmnmgyZ {ZîH$f© {ZJ‘{ZV Ho$bm OmVmo. AWm©V 
{ZîH$fm©àV nmohMÊ`mAmYr {Z`‘mÀ`m AmYmao AmUIr 
H$mhr {dYmZo AmYma{dYmZmnmgyZ {ZJ‘{ZV Ho$br OmVmV. 
hr {ZJ‘{ZV {dYmZo nwT>rb {gX²YVogmR>r A{YH$Mr 
AmYma {dYmZo åhUyZ pñdH$mabr OmVmV. hr {dYmZo 
Oer {ZJ‘{ZV hmoVrb Vgo H«$‘m§H$ {Xbo OmVmV Am{U `m 
{dYmZmMo g‘W©Z Ë`mÀ`m COì`m ~mOyg {bhrbo OmVo. 
`m {dYmZmnwT>o Vr {dYmZo Á`m {Z`‘mÀ`m AmYmao Am{U 
Á`m AmYma {dYmZmdê$Z {ZJ‘{ZV Ho$br AmhoV. Vmo 
{Z`‘ d Ë`m AmYma {dYmZmMo H«$‘m§H$ {bhrbo OmVmV. 
{gX²YVo‘Ü`o EH$m doir EH$mM {Z`‘mMm dmna H$amdm.

4) EH$Xm {ZîH$f© {Z`‘{ZV Pmbm H$s `wpŠVdmXmMr 
{gX²YVm nyU© hmoVo Am{U `wpŠVdmXmMr `wŠVVm {gX²Y 
hmoVo.

4.3 AZw‘mZmMo {Z`‘ Am{U à{V{ZdoeZmMm {Z`‘ 
 / ñWmZm§VamMm {Z`‘ …

 Z¡J‘{ZH$ {gX²YVmX²dmao `wpŠVdmXmMr AmH$m[aH$ 
{gX²YVoMr ‘m§S>Ur H$aVmZm 19 {Z`‘ dmnabo OmVmV. ho 
19 {Z`‘ XmoZ àH$maMo AmhoV. 

 `m {Z`‘mMo XmoZ JQ>mV dJuH$aU Ho$bo OmVo. 

1) AZw‘mZmMo {Z`‘ ho EHy$U ZD$ {Z`‘ AmhoV.

2) à{V{ZdoeZmMm {Z`‘ ho EHy$U Xhm {Z`‘ AmhoV.

 `m XmoÝhr JQ>mVrb {Z`‘m§Mo ñdê$n doJdoJio Amho. 

 àW‘ AmnU AZw‘mZmÀ`m {Z`‘mMo ñdê$n Am{U 
Ë`m§Mo Cn`moOZ g‘OmdyZ KoD$. AZw‘mZmMo ZD$ {Z`‘ 
åhUOo `wpŠVdmXmMo `wŠV AmH$ma AmhoV. Aem `wŠV 
`wpŠVdmXmH$mamMo à{VÝ`ñV `wpŠVdmX XoIrb `wŠV 
AgVmo. ̀ m AZw‘mZmÀ`m ̀ wŠV AmH$mam§À`m ‘XVrZo AmnU 
AmYma{dYmZmnmgyZ {ZîH$f© {ZJ‘{ZV H$ê$ eH$Vmo Am{U 
ho XmIdyZ XoVm `oVo H$s {ZîH$f© hm AmYma {dYmZm§Mm 
Vm{H©$H$ n[aUm‘ Amho. 

 `oWo Ü`mZmV ¿`mdo H$s, ho {Z`‘ {dYmZmÀ`m 
EImXçm ̂ mJmbm bmJy hmoV ZgyZ nyU© {dYmZmbm bmJy 
hmoVmV. 

 AZw‘mZmMo ZD$ {Z`‘ nwT>rb à‘mUo AmhoV. 

(1) {dYm`H$ {dYr (Modus Ponens) …

 hm {Z`‘ gmonm{YH$ {dYmZmÀ`m ñdê$nmda 
AmYm[aV Amho. gmonm{YH$ {dYmZmV nydmªJ CËVam§Jmbm 
ì`§{OV H$aVo. `mMmM AW© Oa gmonm{YH$ {dYmZ gË` 
Agob Am{U Ë`m§Mo nydmªJhr gË` Agob Va Ë`mMo 
CËVam§Jhr gË`M Agbo nm{hOo. CËVam§J AgË` AgyM 
eH$V Zmhr. `m {dYmZmMm AmH$ma nwT>rbà‘mUo Amho.
 p  q
 p

\  q

CXmhaUmW© … Oa Vwåhr VH©$emñÌmMm Aä`mg Ho$bm Va 
Vw‘Mo Vm{H©$H$ H$m¡eë` gwYmaVo.

 Vwåhr VH©$emñÌmMm Aä`mg Ho$bm.

\ Vw‘Mo Vm{H©$H$ H$m¡eë` gwYmaVo.

(2) Oa {dX²`mWu hþema Agob Va Vmo nmg hmoB©b.

 {dX²`mWu hþema Amho.

 \ Vmo nmg hmoB©b.

{Z`‘mMo Cn`moOZ … 

 Oa `wpŠVdmXmV EH$ AmYma{dYmZ gmonm{YH$ 
{dYmZ Agob Am{U Á`mMo nydmªJ Xþgao AmYma{dYmZ 
Agob Va {dYm`H$ {dYrÀ`m {Z`‘ dmnê$Z Ë`mMo 
CËVam§J d¡YnUo {ZJ{‘V H$ê$ eH$Vmo. 
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(1) B  M

(2) B

(3) M  A  / \ A

(4) M  1, 2, {d. {d. M.P.

(5) A  3, 4, {d. {d. M.P.

ho H$ê$Z ~Km.

(1) M  R
(2) M

(3) R  S

(4) S  T / \ T

(5) ________ 1, 2, {d. {d. (M.P.)

(6) S  ________

(7) ________ 4, 6 {d. {d. (M.P.)

(2) {ZfoYH$ {dYr (Modus Tollens) …

 hm {Z`‘ XoIrb gmonm{YH$ {dYmZmÀ`m ñdê$nmda 
AmYmarV Amho. Ooìhm gmonm{YH$ {dYmZmMo nydmªJ gË` 
Am{U CËVam§J AgË` AgVo. VoìhmM  gmonm{YH$ {dYmZ 
AgË` AgVo. åhUyZM gmonm{YH$ {dYmZ gË` Agob 
Am{U Ë`mMo CËVam§J AgË` Agob Va Ë`mMo nydmªJhr 
AgË`M AgVo. ̀ m {dYmZmMm AmH$ma nwT>rbà‘mUo Amho.

 p  q
 ~ q

\  ~ p

CXmaUmW© : Oa H$aUZo ‘ohZV Ho$br Va Ë`mbm {eî`d¥ËVr 
{‘iob.

 H$aUbm {eî`d¥ËVr {‘imbr Zmhr.

\  H$aUZo ‘ohZV Ho$br Zmhr.

 {Z`‘mMo Cn`moOZ …  

 Oa EImXçm ¶wp³VdmXmV gmonm{YH$ {dYmZ AmYma 
{dYmZ åhUyZ {Xbobm Agob Am{U Ë¶mM {dYmZmÀ¶m 
CËVam§JmMm {ZfoY {Xbobm Agob Va  Aem XmoZ AmYma 
{dYmZmnmgyZ Ë¶mM gmonm{YH$ {dYmZmÀ`m nydmªJmMm 
{ZfoY {ZJ‘{ZV H$aVm `oVmo.

CXmaUmW© -  
(1)  M  ~ T
(2) S  T
(3) M  /   \ ~ S
(4) ~ T  1, 3 {d. {d. (M.P.)
(5) ~ S  2, 4 {Z. {d. (M.T.)

ho H$ê$Z ~Km.
(1) R  T
(2) ~ T
(3) ~ R  K /  \ K
(4) ________ 1, 2, {Z. {d. (M.T.)
(5) K  ________

(3) b{jVVm e¥§Ibm (Hypothetical Syllogism)…

 `m {Z`‘mgmR>r Amnë`mbm Aem XmoZ gmonm{YH$ 
{dYmZm§Mr JaO AgVo H$s Á`mÀ`mVrb EH$m gmonm{YH$ 
{dYmZmMo CËVam§J ho Xwgè`m gmonm{YH$ {dYmZmMo nydmªJ 
Agob Aem n[apñWVrV `m {Z`‘mZwgma Aem XmoZ 
{dYmZmdê$Z AmnU AOyZ EH$ gmonm{YH$ {dYmZ {ZJ{‘V 
H$ê$ eH$Vmo. Á`mMo nydmªJ n{hë`m gmonm{YH$ {dYmZmMo 
nydmªJ Va Á`m§Mo CËVam§J Xwgè`m gmonm{YH$ {dYmZmMo 
CËVam§J AgVo.

 `m {Z`‘mMm AmH$ma nwT>rbà‘mUo Amho. 
 p  q
 q  r
\  p  r

CXmaUmW© : 

 Oa nmD$g nS>bm Va {nHo$ Mm§Jbr `oVrb.

 Oa {nHo$ Mm§Jbr Ambr Va eoVH$ar AmZ§Xr 
hmoVrb. 

\  Oa nmD$g Mm§Jbm nS>bm Va eoVH$ar AmZ§Xr 
hmoVrb.

 {Z`‘mMo Cn`moOZ … 
(1) A  S
(2) ~ R  K
(3) S  ~R  /  \ A  K
(4) A  ~ R 1, 3, b. e¥. (H.S.)
(5) A  K 4, 2, b. e¥. (H.S.)
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ho H$ê$Z ~Km.

(1) K  R

(2) S  K

(3) R  M /  \ S  M

(4) S  R ________

(5) ________ 4, 3, b. e¥. H.S.

(4) d¡H$pënH$ g§dmŠ` (Disjunctive Syllogism)…

 `m {Z`‘mZwgma Oa {dH$ën {dYmZ {Xbo Agob 
Am{U Ë`mMo n{hbo KQ>H$ {dYmZ ZmH$mabo qH$dm Vo 
AgË` Agob Va Xþgao KQ>H$ {dYmZ gË` AgVo Am{U 
Vo {Zînm{XV H$aVm `oVo. hm {Z`‘ {dH$ën {dYmZmÀ`m 
ñdénmda AmYmarV Amho. {dH$ën {dYmZ gË` AgVo 
`mMmM AW© Ë`mMo {H$‘mZ EH$ Var KQ>H$ {dYmZ gË` 
AgVo. `m {Z`‘mMm AmH$ma nwT>rb à‘mUo Amho.  

 p  q
 ~ p
\  q

CXmaUmW© : 

 EH$ Va {ZbamO {JQ>ma qH$dm {n`mZmo dmO{dÊ`mg 
{eHo$b.

 {ZbamO {JQ>ma dmO{dÊ`mg {eH$bm Zmhr.

\  {ZbamO {n`mZmo dmOdÊ`mg {eHo$b.

{Z`‘mMo Cn`moOZ … 

(1) T  B

(2) ~ B

(3) T  R / \ R

(4) ~ T  1, 2, {Z. {d. (M.T.)

(5) R  3, 4, d¡. g§. (D.S.)

ho H$ê$Z ~Km.

(1) R  T

(2) ~ T

(3) R  ~ S / \ ~ S

(4) ________ 1, 2, {Z. {d. (M.T.)

(5) ~ S  ________

(5) {dYm`H$ C^`mnËVr (Constructive 
Dilemma) …

 `m {Z`‘mMo Cn`moOZ H$aÊ`mgmR>r XmoZ 
AmYma{dYmZm§Mr JaO AgVo. Ë`mVrb EH$ AmYma{dYmZ 
g§Yr {dYmZ AgyZ XmoZ gmonm{YH$ {dYmZo ̀ m g§YrZo OmoS>bobr 
AgVmV. Xþgao AmYma{dYmZ {dH$ën {dYmZ AgyZ Ë`mMo 
{dH$ën åhUOo n{hë`m AmYma{dYmZmVrb gmonm{YH$ 
{dYmZm§Mr nydmªJo AgVmV. `m XmoZ AmYma{dYmZm§dê$Z 
Amnë`mbm {dH$ën {dYmZ {ZîH$f© åhUyZ {‘iVmo H$s 
Á`mMo XmoÝhr {dH$ën ho n{hë`m AmYma{dYmZmVrb 
gmonm{YH$ {dYmZm§Mr CËVam§Jo AgVmV. `m {Z`‘mMm 
AmH$ma nwT>rb à‘mUo Amho.  

 (p  q) · (r  s)

 p  r

\ q  s

CXmaUmW© : 

 Oa Vwåhr ì`m`m‘ Ho$bm Va Vwåhr {ZamoJr ~Zmb 
Am{U Oa Vwåhr ’$mñQ>’w$S> ImV Agmb Va Vwåhr AmOmar 
nSy> eH$Vm.

 Vwåhr ì`m`m‘ H$am qH$dm Vwåhr ’$mñQ>’w$S> Im.

\  Vwåhr {ZamoJr ~Zmb qH$dm Vwåhr AmOmar nS>mb.

{Z`‘mMo Cn`moOZ  

(1) A  (J  K)
(2) A
(3) (J  R) × (K  T)  / \ R  T
(4) J  K  1, 2, {d. {d. M.P.
(5) R  T  3, 4, {d. C. C.D.

ho H$ê$Z ~Km.

(1) (A  B) × (R  S)

(2) M  (A  R)

(3) M

(4) ~ B  / \ S

(5) A  R ________

(6) ________ 1, 5, {d. C. C.D.

(7) S  ________
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(6) {ZfoYH$ C^`mnËVr (Destructive Dilemma)…

 `m {Z`‘mgmR>rhr XmoZ Aem {dYmZm§Mr JaO Amho 
H$s, Á`mVrb EH$ AmYma{dYmZ g§Yr {dYmZ AgyZ Ë`m 
g§YrZo XmoZ gmonm{YH$ {dYmZo OmoS>br AmhoV Am{U Xwgao 
AmYma{dYmZ {dH$ën {dYmZ AgyZ Ë`m§À`m {dH$ënmV 
(KQ>H${dYmZm§V) n{hë`m AmYma{dYmZmVrb gmonm{YH$ 
{dYmZm§À`m CËVam§Jm§Mm {ZfoY Ho$bobm AgVmo. `m XmoZ 
AmYma{dYmZmdê$Z Amnë`mbm {dH$ën {dYmZ {ZîH$f© 
åhUyZ {‘iVo H$s Á`mMo XmoÝhr {dH$ën ho n{hë`m 
AmYma{dYmZmVrb gmonm{YH$ {dYmZm§À`m nydmªJm§Mo {ZfoY 
AgVmV. {ZfoYH$ C^`mnVrMm AmH$ma nwT>rbà‘mUo

 (p  q) × (r  s)
 ~ q  ~ s
\  ~ p  ~ r

CXmaUmW© : 

 Oa Vwåhr gm¡a D$O}Mm dmna Ho$bm Va àXÿfU H$‘r 
hmoB©b Am{U Oa Vwåhr H$Mam Hw§$S>rMm dmna Ho$bm Va 
Vwåhr eha ñdÀN> R>ody eH$mb.

 EH$Va àXwfU H$‘r hmoUma Zmhr qH$dm Vwåhr eha 
ñdÀN> R>oD$ eH$Uma ZmhrV.

\  EH$Va Vwåhr gm¡a D$O}Mm dmna H$arV Zmhr qH$dm 
Vwåhr H$Mam Hw§$S>rMm dmna H$arV Zmhr.

{Z`‘mMo Cn`moOZ  

(1) A
(2) A  ~ P
(3) P  (~ S  ~ R)
(4) (T  S) × (B  R) / \ ~ T  ~ B
(5) ~ P  2, 1, {d. {d. (M.P.)
(6) ~ S  ~ R 3, 5, d¡. g§. (D.S.)
(7) ~ T  ~ B 4, 6, {Z. {d. (D.D.)

ho H$ê$Z ~Km.

(1) M  ~ R

(2) R  (~ S  ~ T)

(3) M

(4) (J  S) × (K  T)

(5) ~ ~ J  / \ ~ K

(6) ~ R  ________

(7) ________ 2, 6, d¡. g§. (D.S.)

(8) ~ J  ~ K ________

(9) ~ K  ________

(7) gabrH$aU (Simplification) …

 `m {Z`‘mZwgma Oa g§Yr {dYmZ ho `wp³VdmXmVrb 
EH$ AmYma{dYmZ Agob Va Ë`mMo n{hbo KQ>H$ {dYmZ 
AmnU {ZJ‘{ZV H$ê$ eH$Vmo. åhUwZM hm {Z`‘ g§Yr 
{dYmZmÀ`m ñdénmda AmYmarV Amho. g§Yr {dYmZ 
VoìhmM gË` AgVo. Ooìhm Ë`mMr XmoÝhr KQ>H$ {dYmZo 
gË` AgVmV.  `m {Z`‘mMm AmH$ma nwT>rbà‘mUo Amho.  

 p · q

\  p

CXmaUmW© : 

 B{eVm `moJmMm gamd H$aVo Am{U {VMo eara 
bdMrH$ Amho.

\  B{eVm `moJmMm gamd H$aVo.

{Z`‘mMo Cn`moOZ

(1) (M  N) × (R  S)
(2) (M  R) × D  /  \ N  S
(3) M  R                         2, gabrH$aU(Simp.)
(4) N  S 1, 3, {d. C. (C.D.)
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ho H$ê$Z ~Km.
(1) ~ ~ M × A
(2) ~ M  ~ S
(3) (A  S) × (P  T) / \ ~ A
(4) ~ ~ M ________
(5) ________ 2, 4, d¡. g§. D.S.
(6) ________ 3, gabrH$aU Simp.
(7) ~ A  ________

(8) g§Yr g¶moJrH$aU (Conjunction) …
 hm {Z`‘ XoIrb g§Yr {dYmZmÀ`m ñdénmda 
AmYmarV Amho. `m {Z`‘mZwgma Oa XmoZ {dYmZo ñdV§ÌnUo 
gË` AgVrb Va V`ma hmoUmao g§Yr{dYmZhr gË` AgVo. 
`m‘wio XmoZ ñdV§Ì {dYmZmnmgyZ Ë`mMo g§Yr {dYmZ {ZînmXrV 
H$aVm òVo. `m {dYmZmMm AmH$ma nwT>rbà‘mUo Amho.
 p
 q
/ \	  p × q
CXmaUmW© : am{YHo$bm dmMZmMr AmdS> Amho.

 Vr H${dVm H$aVo.

\  am{YHo$bm dmMZmMr AmdS> Amho Am{U Vr H${dVm 
H$aVo.

{Z`‘mMm dmna / Cn`moOZ 

(1) F  T

(2) A  K

(3) A

(4) ~ F  / \ T × K

(5) K  2, 3, {d. {d. (M.P.)

(6) T  1, 4, d¡. g§. (D.S.)

(7) T × K 6, 5, g§Yr (Conj.)

ho H$ê$Z ~Km.

(1) S  T
(2) A  B
(3) S  A  
(4) M  /  \ (T  B) × M
(5) ________ 1, 2, g§Yr (Conj.)
(6) T  B ________
(7) ________ 6, 4, g§Yr (Conj.)

(9) d¥X²YrH$aU (Addition) …

 hm {Z`‘ {dH$ën {dYmZmÀ`m ñdê$nmda AmYmarV 
Amho. AemàH$maMo AZw‘mZ ¶w³V AgVo H$maU d¡H$pënH$ 
{dYmZ gË¶ AgVo Ooìhm d¡H$pënH$ {dYmZmMo EH$ Var  
KQ>H$ {dYmZ gË¶ AgVo åhUyZ Oa p  gË¶ Agob Va 
Ë¶mMm {dH$ën AgUmè¶m Xþgè¶m H$moUË¶mhr {dYmZmMo 
‘yë¶ gË¶ dm AgË¶ ¶mn¡H$s H$mhrhr Agbo Var Vo 
{dYmZ gË¶ AgVo. ¶m {Z¶‘mMm AmH$ma nwT>rb à‘mUo 
Amho. 
 p

\  p  q

CXmaUmW© : 

 VoOg ’w$Q>~m°b IoiVmo.

\  VoOg ’w$Q>~m°b IoiVmo qH$dm amohZ hm°H$s IoiVmo.

{Z`‘mMo Cn`moOZ
(1) S
(2) (S × T)  A
(3) T  /  \ A  K
(4) S × T  1, 3, g§Yr Conj.
(5) A  2, 4, {d. {d. M.P.
(6) A  K 5, d¥X²Yr Add.

ho H$ê$Z ~Km.

(1) A

(2) (A  S)  ~ T 

(3) T  ~ M /  \ ~ M  ~ S

(4) A  S _________

(5) _________ 2, 4 {d. {d. M.P.

(6) ~ M  _________

(7) ~ M  ~ S _________

à{V{ZdoeZmMm / ñWmZm§VaUmMm {Z`‘ …  (THE 
RULE OF REPLACEMENT) … 

 AZw‘mZmMo ZD$ {Z`‘ gd©M gË`Vm’$bZmË‘H$ 
`wpŠVdmXm§Mr `wŠVVm {gX²Y H$aÊ`mg nwaogo ZgVmV.

CXmaUmW© … A × D  / \ D  `m `wp³VdmXmMr `wŠVVm 
Ho$di AZw‘mZmÀ`m {Z`‘mÀ`m AmYmao XoVm `oV Zmhr. 
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åhUyZM `m ZD$ {Z`‘m§À`m ì`{V[aŠV à{V{ZdoeZmÀ`m 
{Z`‘m§Mmhr ñdrH$ma Ho$bm Jobm Amho. ¶m {Z`‘mbm 
à{V{ZdoemMo VËËd Agohr åhQ>bo OmVo. hm {Z`‘ `m 
VÏ`mda AmYmarV Amho H$s Oa EImXo {‘l {dYmZ 
Ë`mÀ`m Vm{H©$H$ g‘‘yë` Aem Am{dîH¥$V {dYmZmZo 
~Xbbo Jobo Va ~Xbboë`m {dYmZmMo gË`Vm ‘yë` 
‘yiÀ`m {dYmZmà‘mUoM amhmVo.

 Ooìhm AmnU à{V{ZdoeZmMm {Z`‘ AZw‘mZmÀ`m 
{Z`‘m§~amo~a ñdrH$maVmo. Voìhm `m {Z`‘m§À`m AmYmao 
{Xboë`m H$moUË`mhr {dYmZmMo Vm{H©$H$ g‘‘yë` {dYmZ 
AmnU {ZJ‘{ZV H$ê$ eH$Vmo. `m {Z`‘mMm dmna AmnU 
g§nyU© {dYmZmda qH$dm {dYmZmÀ`m H$mhr ^mJmgmR>rhr 
H$ê$ eH$Vmo. hm {Z`‘ Amnë`mbm g‘‘yë` {dYmZ XoV 
Agë`mZo Ë`mMm dmna X²{d‘mJu hmoVmo. åhUOoM S>mì`m 
~mOydê$Z COdr ~mOy Am{U COì`m ~mOydê$Z S>mdr 
~mOy AmnU ñWmZm§V[aV H$ê$ eH$Vmo. à{V{Zdoe {Z`‘mMo 
Xhm àH$ma AmhoV. Ë`m‘wio AZw‘mZmMo ZD$ {Z`‘ d 
à{V{ZdoeZ {Z`‘m§Mo Xhm àH$ma Ago EHy$U EH$mo{Ug 
{Z`‘ Amnë`mbm {‘iVmV.

à{V{ZdoeZmÀ`m {Z`‘mMo àH$ma nwT>rbà‘mUo AmhoV. 

(10) S>r. ‘m°J©ZMm {Z`‘ (De Morgan’s Laws) …

 S>r ‘m°J©ZMo {Z`‘ nwT>rbà‘mUo
 ~ (p × q)  º  (~ p  ~ q)
 ~ (p  q) º  (~ p × ~ q)

 S>r. ‘m°J©ZMm n{hbm {Z`‘ g§Yr {dYmZmÀ`m 
ñdénmda AmYmarV Amho. {ZXmZ EH$ KQ>H$ {dYmZ AgË` 
Agob Va g§Yr {dYmZ AgË` AgVo. S>r. ‘m°J©ZÀ`m hçm 
{Z`‘mZwgma ~ (p × q) ho g§Yr{dYmZmMm {ZfoY åhUOoM 
EH$Va p AgË` Amho. (~ p) qH$dm q AgË` Amho,  
(~ q) Ago åhUÊ`mgmaIo Amho.

CXmhaUmW© … ho gË` Zmhr H$s ZraO ‘ohZVr Amho Am{U 
Amier Amho. ho {dYmZ EH$Va ZraO ‘ohZVr Zmhr qH$dm 
ZraO Amier Zmhr. `m {dYmZmMo Vm{H©$H$ g‘‘yë` 
{dYmZ Amho.

 Xþgam {Z`‘ {dH$ën {dYmZmÀ`m ñdénmda 
AmYmarV Amho. Ooìhm {dH$ën {dYmZmMo XmoÝhr {dH$ën 
AgË` AgVmV. Voìhm {dH$ën{dYmZ AgË` AgVo.  

S>r. ‘m°J©ZÀ`m `m {Z`‘mZwgma d¡H$pënH$ {dYmZmMm {ZfoY  
~ (p  q) åhUOoM Ë`mMm n{hbm {dH$ën "p' AgË`  
(~ p) Amho Am{U Xwgamhr {dH$ën "q' AgË` (~ q) 
Amho Ago åhUÊ`mgmaIoM Amho.

CXmhaUmW© … ho AgË` Amho H$s ßb°pñQ>H$À`m {neì`m 
EH$Va n`m©daU nyaH$ ñdénmÀ`m AmhoV qH$dm {dKQ>Zj‘ 
AmhoV. ho {dYmZ ßb°pñQ>H$À`m {neì`m n`m©daU nyaH$ 
ñdénmÀ`m ZmhrV Am{U {dKQ>Zj‘hr ZmhrV. `m 
{dYmZmMo Vm{H©$H$ g‘‘yë` {dYmZ Amho.  

{Z`‘mMo Cn`moOZ

(1) ~ (A  M) 

(2) ~ (S × T)

(3) A  J

(4) ~ ~ S  /  \  ~ T × J

(5) ~ A × ~ M 1, S>r. ‘m°J©Z (De M.)

(6) ~ S  ~ T 2, S>r. ‘m°J©Z (De M.)

(7) ~ T  6, 4, d¡. g§. (D.S.)

(8) ~ A  5, gabrH$aU (Simp.)

(9) J  3, 8, d¡. g§. (D.S.)

(10) ~ T × J 7, 9, g§Yr (Conj.)

ho H$ê$Z ~Km.

(1) S  T

(2) ~ (T  K)

(3) S  M /  \ M  ~ R

(4) _________ 2, S>r. ‘m°J©Z (De M.)

(5) ~ T  _________

(6) ~ S  _________

(7) _________ 3, 6, d¡. g§. (D.S.)

(8) M  ~ R _________

(11) H«$‘n[adV©Z (Commutation) …

 H«$‘n[adV©ZmMo {Z`‘ nwT>rb à‘mUo AmhoV.
 (p × q)  º  (q × p)
 (p  q) º  (q  p)

 H«$‘n[adV©Z åhUOo KQ>H${dYmZm§Mo ñWmZ ~XbUo. 
n{hbm {Z`‘ g§Yr {dYmZm~m~V Amho. `m {Z`‘mZwgma  
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(p × q) ho {dYmZ (q × p) ̀ m {dYmZmMo Vm{H©$H$ g‘‘yë` 
{dYmZ Amho. KQ>H${dYmZm§Mo ñWmZ ~Xbbo Var {dYmZmMo 
gË`Vm ‘yë` VoM amhVo. Ë`m‘wioM AmnU KQ>H${dYmZm§À`m 
ñWmZmMo n[adV©Z H$ê$ eH$Vmo.

CXmhaUmW© … ‘bm VH©$emñÌ Am{U VËËdkmZ `m§Mm 
Aä`mg H$am`bm AmdS>Vo ho {dYmZ.

 ‘bm VËËdkmZ Am{U VH©$emñÌmMm Aä`mg 
H$am`bm AmdS>Vo. ¶m {dYmZmer Vm{H©$H$ÑîQ>çm g‘‘yë¶ 
Amho.

 Xþgam {Z`‘ {dH$ën {dYmZm~m~V Amho. `m 
{Z`‘mZwgma AmnU {dH$ën {dYmZmÀ`m {dH$ënm§Mo ñWmZ 
~Xby eH$Vmo Am{U Vgo Ho$ë`mZo {dYmZmÀ`m AgË`Vm 
‘yë`mV ’$aH$ nS>V Zmhr.

CXmaUmW© … "‘r H$mnS>r {neì`m qH$dm H$mJXmÀ`m 
{neì`m dmnaoZ.' ho {dYmZ Vm{H©$H$ÑîQ>çm ‘r H$mJXr 
{neì`m qH$dm H$mnS>r {neì`m dmnaoZ `m {dYmZmer 
g‘‘yë` Amho.

{Z`‘mMo Cn`moOZ 

(1) ~ (A  K)
(2) T × K / \ K × ~ K
(3) ~ A × ~ K 1, S>r. ‘m°J©Z (De M.)
(4) ~ K × ~ A 3, H«$‘n[adV©Z (Comm.)
(5) K × T 2, H«$‘n[adV©Z (Comm)
(6) ~ K  4, gabrH$aU (Simp.)
(7) K  5, gabrH$aU (Simp.)
(8) K × ~ K 7, 6, g§Yr (Conj.)

ho H$ê$Z ~Km.
(1) ~ S × T
(2) (T  R) × (A  B)
(3) A  /  \ R × B
(4) _________               1, H«$‘n[adV©Z(Com.)
(5) T  _________
(6) T  R _________
(7) _________ 6, 5, {d. {d. (M.P.)
(8) _________    2, H«$‘n[adV©Z (Com.)
(9) A  B _________
(10)  _________ 9, 3 {d. {d. (M.P.)
(11) R × B _________

(12) ghg§~§Y (Association) …

 ghg§~§YmMo {Z`‘ nwT>rbà‘mUo AmhoV.
 [p × (q × r)]   º  [(p × q) × r]

 [p  (q  r)] º  [(p  q)  r]

 `m {Z`‘mZwgma Oa g§Yr {dYmZmV Am{U 
{dH$ën{dYmZmV VrZ KQ>H$ {dYmZo EH$‘oH$m§Zm EH$mM 
VH©$H$maH$mZo OmoS>bobr AgVrb (åhUOoM EH$ Va g§YrZo 
dm {dH$ënmZo) Va Ë`mÀ`m H$gmhr JQ> Ho$bm Var Ë`m§À`m 
gË`Vm ‘yë`mV ’$aH$ nS>V Zmhr.

CXmhaUmW© … "F$VwOm hr gw§Xa Amho Am{U (‘ohZVr d 
`eñdr) ‘wbJr Amho.' åhUOoM Ago åhUVm `oB©b H$s, 
'(F$VwOm hr gw§Xa Am{U ‘ohZVr) Am{U `eñdr ‘wbJr 
Amho.'

 "lo`g ~J©a ImB©b qH$dm (g°ÝS>{dM qH$dm {nÂPm 
ImB©b.)' åhUOoM Ago åhUVm `oB©b H$s, "(lo`g ~J©a 
qH$dm g°ÝS>{dM) qH$dm {nÂPm ImB©b.'

{Z`‘mMo Cn`moOZ 

(1) (S × B) × T
(2) A  (K  T)
(3) ~ T  / \ S × (A  K)
(4) S × (B × T) 1, ghg§~§Y (Assoc.)
(5) S  4, gabrH$aU (Simp)
(6) (A  K)  T 2, ghg§~§Y (Assoc.)
(7) T  (A  K) 6, H«$‘n[adV©Z (Com)
(8) A  K 7, 3, d¡. g§. (D.S.)
(9) S × (A  K) 5, 8, g§Yr (Conj)

ho H$ê$Z ~Km.
(1) P  (Q  M)
(2) ~ (P  Q)
(3) S × (R × A) /  \ A × M
(4) _________ 1, ghg§~§Y (Assoc.)
(5) M  _________ 
(6) (S × R) × A _________
(7) _________ 6, H«$‘n[adV©Z (Com.)
(8) A  _________
(9) A × M _________
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(13) {dVaU (Distribution) …

 {dVaUmMo {Z`‘ nwT>rb à‘mUo AmhoV.
 [p × (q  r)]  º  [(p × q)  (p × r)]
 [p  (q × r)]  º  [(p  q) × (p  r)]

 n{hë`m {Z`‘mV g§YrMo {dVaU {dH$ënmZo Pmbo 
Amho. Oa EImXo {dYmZ {dH$ën {dYmZmer g§YrZo 
OmoS>bobo Agob Va Agohr åhUVm ¶oVo H$s Vo {dYmZ 
{dH$ën {dYmZmVrb n{hë¶m {dH$ënmer g§YrZo OmoS>bo 
qH$dm Xþgè¶m {dH$ënmZr g§YrZo OmoS>bo OmVo. 

 ho {dYmZ {dVaUmÀ¶m {Z¶‘mZwgma Imbrb XmoZ 
{dYmZo g‘‘yë¶ Amho. 

CXmhaUmW© … AZwOm hr H$bmH$ma Amho Am{U Vr Jm{¶H$m 
qH$dm Z{V©H$m Amho.

 AZwOm hr H$bmH$ma Amho Am{U Jm{¶H$m Amho 
qH$dm AZwOm H$bmH$ma Am{U Z{V©H$m Amho. ¶m {dYmZmer 
Vm{H©$H$ÑîQ>çm g‘‘yë¶ Amho.

 Xþgè¶m {Z¶‘mV {dH$ënmMo {dVaU g§YrZo Pmbo 
Amho, Oa EImXo {dYmZ g§Yr {dYmZmer {dH$ënmZo 
OmoS>bobo Agob Va Agohr åhUVm ¶oVo H$s, Vo {dYmZ 
g§Yr {dYmZmVrb n{hë¶m {dH$ënmer OmoS>bo qH$dm 
Xþgè¶m {dH$ënmer OmoS>bo OmVo.

CXmhaUmW© … EH$Va {dH$mg {H«$Ho$Q> IoiVmo qH$dm Vmo JmVmo 
Am{U n|Q>tJ H$aVmo. Vm{H©$H$XÑï>çm ho {dYmZ Imbrb 
{dYmZmer g‘‘yë` Amho.

 EH$Va {dH$mg {H«$Ho$Q> IoiVmo qH$dm JmVmo Am{U 
EH$Va {dH$mg {H«$Ho$Q> IoiVmo qH$dm n|Q>tJ H$aVmo.

{Z`‘mMo Cn`moJ
(1) ~ (S ·	 A)
(2) S × (A  B)
(3) K  (P × D)          / \	(S × B) × (K  D)
(4) (S × A)  (S × B) 2, {dVaU Dist.
(5) S × B  4, 1, d¡. g§. (D. S.)
(6) (K  P)  × (K  D) 1, {dVaU (Dist.)
(7) (K  D) × (K  P) 6, H«$‘n[adV©Z (Com.)
(8) K  D 7, gabrH$aU (Simp.)
(9) (S × B) × (K  D) 5, 8, g§Yr (Conj.)

ho H$ê$Z ~Km.

(1) P  (R × S) 
(2) ~ R

(3) ~ (P  M) /  \ ~ M × P

(4) _________ 1, {dVaU (Dist.)

(5) P  R _________

(6) _________ 5, H«$‘n[adV©Z (Com.)

(7) P  _________

(8) _________ 3, S>r. ‘m°J©Z (DeM.)

(9) ~ M × ~ P _________

(10) _________ 9, gabrH$aU (Simp.)

(11) ~ M × P _________

(14) X²{ddma {ZfoY (Double Negation) …

 `m {Z`‘mMm AmH$ma nwT>rbà‘mUo Amho.

 p º ~ ~ p

 hm {Z`‘ ho gm§JVmo H$s H$moUVohr {dYmZ Ë`mÀ`m 
{ZfoYmÀ`m {ZfoYmer g‘‘yë` AgVo.

CXmhaUmW© … Ago åhUVm `oB©b H$s, "OmJ{VH$ Vmn‘mZ 
dmT> hr g§H$Q> Amho.' ho {dYmZ VH©$emñÌr`ÑîQ>çm Imbrb 
{dYmZmer g‘‘yë` Amho "Ago Zmhr H$s OmJ{VH$ Vmn‘mZ 
dmT> ho g§H$Q> Zmhr.'

{Z`‘mMo Cn`moOZ 

(1) ~ R  (S  B)

(2) R

(3) ~ S  /  \ ~ ~ B

(4) ~ ~ R  2, X²{ddma {ZfoY  (D. N.)

(5) S  B 1, 4, d¡. g§.  (D. S.)

(6) B  5, 3, d¡. g§.  (D. S.)

(7) ~ ~ B  6, X²{ddma {ZfoY  (D. N.)
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ho H$ê$Z ~Km.

(1) ~ A  B

(2) ~ B

(3) ~(~ M  R) / \ A × M

(4) _________ 1, 2, {Z. {d. M. T.

(5) A  _________

(6) _________ 3, S>r. ‘m°J©Z DeM.

(7) _________ 6, X²{ddma {ZfoY D.N.

(8) M  _________

(9) A × M _________

(15) ì`§OZ ì`{VaoH$ (Transposition)  …

 `m {Z`‘mMm AmH$ma nwT>rbà‘mUo Amho.

 (p  q) º (~ q  ~ p)

 hm {Z`‘ gmonm{YH$ {dYmZmer g§~§{YV Amho. 
H«$‘n[adV©Zmà‘mUoM gmonm{YH$ {dYmZmÀ`m KQ>H$ 
{dYmZmMmhr H«$‘ `m {Z`‘m‘wio ~XbVm `oVmo. nU nydmªJ 
Am{U CËVam§JmMm H«$‘ ~XbVmZm Ë`m XmoÝhr {dYmZm§Mm 
{ZfoY H$amdm bmJVmo. VaM ‘yiÀ`m {dYmZmMo gË`Vm‘yë` 
~Xbboë`m {dYmZmVhr VgoM amhVo.

CXmhaUmW© : Oa bmoH$m§Zr à`ËZ Ho$bo Va n`m©daU àXÿfU 
{Z`§{ÌV Ho$bo OmD$ eH$Vo. ho {dYmZ Vm{H©$H$ÑîQ>çm nwT>rb 
{dYmZo g‘‘yë` Amho. Oa n`m©daU àXwfU {Z`§{ÌV Ho$bo 
OmV Zgob Va bmoH$m§Zr à`ËZ Ho$bo ZmhrV.

{Z`‘mMo Cn`moOZ

(1) ~ ~ K

(2) K  A /  \ ~ ~ A

(3) ~ A  ~ K 2, ì`§OZ ì`{VaoH$ (Trans.)

(4) ~ ~ A  3, 1, {Z. {d. (M. T.)

ho H$ê$Z ~Km.
(1) T  A
(2) ~ S  R
(3) (~ A  ~ T)  ~ R / \ S  (B × Q)
(4) ~ A  ~ T _________
(5) _________ 3, 4 {d. {Y. (M.P.)
(6) ~ ~ S  _________
(7) _________             6, X²{ddma {ZfoY (D.N.)
(8) S  (B × Q) _________

(16) dmñV{dH$ ì`§OZ (Material Implication) …

 `m {Z`‘mMm AmH$ma nwT>rb à‘mUo Amho.

 (p  q) º (~ p  q)

 hm {Z`‘ gmonm{YH$ {dYmZmÀ`m ñdénmer g§~§{YV 
Amho. gmonm{YH$ {dYmZ VoìhmM AgË` AgVo. Ooìhm 
Ë`mMo nydmªJ gË` Am{U CËVam§J AgË` AgVo. Ooìhm 
Ë`mMo nydmªJ gË` Am{U CËVam§J AgË` AgVo. ‘mÌ Oa 
nydmªJ AgË` Agob Va CËVam§JmMo ‘yë` H$mhrhr Agmo 
gmonm{YH$ {dYmZ gË`M AgVo. VgoM Oa CËVam§J gË` 
Agob Va nydmªJmMo ‘yë` H$mhrhr Agmo gmonm{YH$ {dYmZ 
gË`M AgVo. åhUyZM `m {Z`‘mZwgma Oa (p  q) ho 
{dYmZ gË` Agob Va EH$ Va 'p' AgË` AgVmo qH$dm  
'q' gË` AgVmo.

CXmhaUmW© … Oa Vwåhr añË`mda H$Mam Q>mH$bm Va Vwåhr 
~oO~m~Xma AmhmV.

 Vm{H©$H$ÑîQ>çm ho "{dYmZ' - EH$Va Vwåhr añË`mda 
H$Mam Q>mH$bm ZmhrV qH$dm Vwåhr ~oO~m~Xma AmhmV. `m 
{dYmZmer g‘‘yë` Amho.

{Z`‘mMo Cn`moOZ 
(1) (A  B)  S
(2) A
(3) ~ B  /   \ S
(4) (~ A  B)  S 1, ì`§OZ ì`m»`m (Impl)
(5) ~ A  (B  S) 4, ghg§~§Y (Assoc.)
(6) ~ ~ A  2, X²{ddma {ZfoY (D.N.)
(7) B  S 5, 6, d¡.g§. (D.S.)
(8) S  7, 3, d¡.g§.$ (D.S.)
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ho H$ê$Z ~Km.

(1) Q  T

(2) (~ Q  T)  M 

(3) T  S /  \ M × (~ Q  S)

(4) ~ Q  T _________

(5) _________ 2, 4 d¡.g§. (M.P.)

(6) Q  S _________

(7) _________        6, ì`§OZ ì`m»`m (Impl)

(8) M × (~ Q  S) _________

(17) dmñV{dH$ g‘‘yë`Vm (Material  
 Equivalence) …

 dmñV{dH$ g‘‘yë`VoMo {Z`‘ nwT>rb à‘mUo AmhoV.

 (p º q)  º	 [(p  q) × (q  p)]

 (p º q)  º	 [(p × q)  (~ p × ~ q)]

 n{hbm {Z`‘ X²{dnjr-ì`§OZ {dYmZmMo ñdén 
ñnîQ> H$aVmo. åhUOoM X²{dnjr ì`§OZ {dYmZmV XmoÝhr 
KQ>H$ {dYmZo EH$‘oH$m§Zm ì`§{OV H$aVmV.

 Xþgam {Z`‘ g‘‘yë` {dYmZmÀ`m gË`VoÀ`m 
AQ>rda AmYmarV Amho. Ooìhm g‘‘yë` {dYmZmÀ`m KQ>H$ 
{dYmZm§Mr ‘yë`o g‘mZ AgVmV. Voìhm g‘‘yë` {dYmZ 
gË` AgVo. åhUOoM Ooìhm XmoÝhr KQ>H${dYmZo gË` 
AgVrb qH$dm XmoÝhrhr AgË` AgVrb Voìhm g‘‘yë` 
{dYmZ gË` AgVo.

CXmhaUmW© … Oa AmnU Amnë`m Ü`o`m§Mm nmR>nwamdm 
Ho$bm Va Am{U VaM AmnU `eñdr hmoD$. Vm{H©$H$ÑîQ>çm 
ho {dYmZ, Oa Vwåhr Vw‘À`m Ü`o`mMm nmR>nwamdm Ho$bm 
Va Vwåhr `eñdr ìhmb Am{U Oa Vwåhr `eñdr PmbmV 
Va Vwåhr Vw‘À`m Ü`o`mMm nmR>nwamdm Ho$bm AgobM `m 
{dYmZmer g‘‘yë` Amho.

 Xþgè¶m {Z¶‘mZwgma darb {dYmZ Imbrb 
{dYmZmer g‘‘yë¶ Amho.

 Vwåhr EH$Va Vw‘À¶m Ü`o`mMm nmR>nwamdm H$am Am{U 
¶eñdr ìhm qH$dm Vwåhr Vw‘À¶m Ü¶o¶mMm nmR>nwamdm H$é  
ZH$m d ¶eñdr hmoD$ ZH$m. 

{Z`‘mMo Cn`moOZ 

(1)

(1) S º M
(2) ~ S  /  \ ~ M
(3) (S  M) × (M  S) 1, dm. g. (Equiv.)
(4) (M  S) × (S  M) 3, H«$‘n[adV©Z (Com.)
(5) M  S 4, gabrH$aU (Simp.)
(6) ~ M  5, 2, {Z.{d. (M.T.)

(2)

(1) S º M

(2) ~ S  /  \ ~ M

(3) (S × M)  (~ S × ~ M)1,dm.g.(M. Equiv.)

(4) ~ S  ~ M 2, d¥X²Yr (Add.)

(5) ~ (S × M)                     4, S>r. ‘m°J©Z (DeM.)

(6) ~ S × ~ M 3, 5, d¡.g§. (D.S.)

(7) ~ M × ~ S                   6, H«$‘n[adV©Z (Com.)

(8) ~ M                           7, gabrH$aU (Simp.)

ho H$ê$Z ~Km.

(1) A º S

(2) S

(3) (K × T)  (~ K × ~ T) 

(4) (K º T)  ~ P

(5) P  M /  \ M × A

(6) (A  S) × (S  A) _________

(7) _________ 6, H«$‘n[adV©Z (Com.)

(8) S  A _________

(9) _________ 8, 2, {d. {d. (M.P.)

(10) _________ 3, dm. g. (Equiv.)

(11) ~ P  _________

(12) _________ 5, 11 d¡.g§. (D.S.)

(13) M × A _________
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(18) ~{h…gaU (Exportation) …

 `m {Z`‘mMm AmH$ma nwT>rb à‘mUo Amho.

 [(p × q)  r] º [p  (q  r)]

  O§oìhm gmonm{YH$ {dYmZmV n{hbo Am{U Xþgao 
{dYmZ XmoÝhr {‘iyZ {Vgè`mbm ì`§{OV H$aVmV. V|ìhm 
Ago åhUVm ¶oVo H$s, n{hbo KQ>H$ {dYmZ Xwgè`mbm 
Am{U Xþgao {Vgè`mbm ì`§{OV H$aV AgVo. 

CXmhaUmW© … Oa Vwåhr ‘XçnmZ Ho$boV Am{U dmhZ 
Mmbdbo Va AnKmV hmoD$ eH$Vmo. Vm{H©$H$ÑîQ>çm ho 
{dYmZ Imbrb {dYmZmer g‘‘yë¶ Amho - "Oa Vwåhr 
‘XçnmZ Ho$bo Va dmhZ Mmbdbo Va AnKmV hmoD$ 
eH$Vmo.

{Z`‘mMm dmna / Cn`moOZ

(1) B
(2) (B × S)  T
(3) T  R  /  \ S  R
(4) B  (S  T)  2, ~{h…gaU (Exp.)
(5) S  T          4, 1, {d. {d.(M. P.)
(6) S  R  5, 3, b.e¥. (H.S.)

ho H$ê$Z ~Km.

(1) ~ P  (Q  ~ S)  

(2) ~ P × Q /  \  S  S

(3) _________ 1, ~{h…gaU (Exp.)

(4) ~ S  _________

(5) _________ 4, d¥X²Yr (Add.)

(6) S  S _________

(19) nwZê$³Vr (Tautology) …

 `m {Z`‘mMo AmH$ma nwT>rb à‘mUo AmhoV.

 p º (p × p)

 p º (p  p)

  `m {Z`‘mZwgma EImXo {dYmZ Ë`mM {dYmZmer 
g§YrZo qH$dm {dH$ënmZo OmoS>bo Agob Va V`ma hmoUmao 
{dYmZ ‘yi {dYmZmer g‘‘yë` AgVo.

CXhmaUmW© … nwZé³VrÀ¶m n{hë¶m {Z¶‘mZwgma hdm‘mZ 
Mm§Jbo Amho. "Vm{H©$H$ÑîQ>çm ho {dYmZ Imbrb {dYmZmer 
g‘‘yë` Amho.' hdm‘mZ Mm§Jbo Amho Am{U hdm‘mZ 
Mm§Jbo Amho Ago åhUÊ`mgmaIo Amho Am{U Xwgè`m 
{Z`‘mZwgma Vm{H©$H$X¥îQ>çm {dYmZ hdm‘mZ Mm§Jbo Amho 
qH$dm hdm‘mZ Mm§Jbo Amho.

 `m {dYmZmer gg‘yë` Amho.

{Z`‘mMo Cn`moOZ 

(1) (S  R) × (B  R)

(2) (~ K × ~ K)  M

(3) ~ M

(4) S  B /  \ R × K

(5) R  R 1, 4, {d. C. (C. D.)

(6) R  5, nwZê$ŠVr (Taut.)

(7) ~ K  M 2, nwZê$ŠVr (Taut.)

(8) ~ ~ K  7, 3, {Z. {d. (M. T.)

(9) K  8, X²{ddma {ZfoY (D. N.)

(10) R × K 6, 9, g§Yr (Conj.)

ho H$ê$Z ~Km.

(1) (A  B) · (M  N)

(2) ~ B  ~ B

(3) A  M

(4) (~ N  S)  (~ N  S)    /  \ ~ S  ~ R

(5) _________ 1, 3 {d. C. (C.D.)

(6) ~ B  _________

(7) _________ 5,6, d¡.g. (D.S.)

(8) _________ 4, nwZéŠVr (Taut.)

(9) ~ ~ N  _________

(10) _______ 8,9, d¡.g§. (D.S.)

(11) S  ~ R _________

(12) _________ 11,ì`§OZ ì`m»`m (Impl.)
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AZw‘mZmMo {Z`‘

(1) {dYm`H$ {dYr (M.P.)
 p  q
 p
\  q

(2) {ZfoYH$ {dYr  (M. T.)
 p  q
 ~ q
\  ~ p

(3) b{jVVm e¥§Ibm (H. S.)
 p  q
 q  r
\ p  r

(4) d¡H$pënH$ g§dmŠ` (D. S.)
 p  q
 ~ p
\ q

(5) {dYm`H$ C^`mnËVr (C. D.)
 (p  q) × (r  s)
 p  r
\  q  s

(6) {ZfoYH$ C^`mnËVr (D.D.)
 (p  q) × (r  s)
 ~ q  ~ s
\  ~ p  ~ r

(7) gabrH$aU (Simp.)
 p × q
\  p

(8) g§Yr {Z`‘ (Conj.)
 p
 q
\  p × q

(9) d¥X²YrH$aU  (Add.)
 p
\  p  q

à{V{ZdoeZmMo / ñWmZm§VaZmMo {Z`‘

(10) S>r. ‘m°J©ZMo {Z`‘  (De M.)

 ~ (p × q)  º (~ p  ~ q)

 ~ (p  q) º (~ p × ~ q)

(11) H«$‘n[adV©ZmMm {Z`‘  (Com.)

 (p × q)  º (q × p)

 (p  q) º (q  p)

(12) ghg§~§YmMo {Z`‘  (Assoc.)

 [p × (q × r)] º [(p × q) × r]

 [p  (q  r)]  º [(p  q)  r]

(13) {dVaUmMo {Z`‘ (Dist.)

 [p × (q  r)] º [(p × q)  (p × r)]

 [p  (q × r)] º [(p  q) × (p  r)]

(14) X²{ddma {ZfoY (D.N.)

 p º ~ ~ p

(15) ì`§OZ ì`{VaoH$ (Trans.)

 (p  q) º (~ q  ~ p)

(16) ì`§OZ ì`m»`m - (Impl.)

 (p  q) º (~ p  q)

(17) dmñV{dH$ g‘‘yë`Vm - (Equiv.)

 (p º q) º [(p  q) × (q  p)]

 (p º q) º [(p × q)  (~ p × ~ q)]

(18) ~{h…gaUmMm {Z`‘ (Exp.)

 [(p × q)  r] º [p  (q  r)]

(19) nwZéŠVr (Taut.)

 p º (p × p)

 p º (p  p)
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à. 1. H§$gmVrb ̀ mo½` n¶m©¶ {ZdSy>Z [aH$må`m OmJm ̂ am.

(1) S>r. ‘m°J©ZÀ`m {Z`‘mZwgma ~ (S × ~R) º  
............

 [(S  R) / (~ S  ~ ~ R)] 

(2) (A  M) º (M  A) `m ........... hm {Z`‘ 
Cn`moJmV AmUbm OmVmo.

 (H«$‘n[adV©Z / ì`§OZ ì`{VaoH$$) 

(3) gabrH$aU hm {Z`‘ ........... `m {dYmZmÀ`m 
ñdénmda AmYmarV Amho.

 (>{dH$ën / g§Yr)

(4) (B  ~ R) º  ........... ho ì`§OZ ì`m»`oÀ`m 
{Z`‘mZwgma Amho.

 ((~ B  ~ R) / (B  R))

(5) ~ T º (~ T  ~ T) ........... `m {Z`‘mMm 
Cn`moJ hmoVmo.

 (nwZéŠVr / H«$‘n[adV©)

(6) [p × (q × r)]  º	 [(p × q) × r] µho ........... 
{Z`‘mZwgma Amho.

 (ghg§~§Y / ~{h…gaUµ)

(7) (K  T) º  ........... ho ì`OZ ì`{VaoH$À`m 
{Z`‘mZwgma Amho.

 ((T  ~ K) / (~ T  ~ K)µ)

(8) {ZfoYH$ {dYrMm {Z`‘ hm ........... `m 
{dYmZmÀ`m ñdénmda AmYmarV Amho.

 (>g§Yr / gmonm{YH$$)

(9) [(p × q)  r] º [p  (q  r)] ho ........... 
`m {Z`‘mZwgma Amho.

 (>{dVaU / ~{h…gaU)

(10) à{V{ZdoeZmMo {Z`‘ {dYmZmÀ`m ........... 
^mJmbm bmJy hmoVmo.

 (>nyU© / nyU© VgoM AÜ`m©)

ñdmÜ`m`

gmam§e …

Z¡J‘{ZH$ {gX²YVm nX²YVrÀ`m AmYmao ¶wp³VdmXmMr `wŠVVm {gX²Y H$aVm `oVo.

`mV ¶wp³VdmXmMm {ZîH$f© Ë¶mÀ¶m AmYma{dYmZm§nmgyZ AZw‘mZo H$mT>V OmD$Z {Zînm{XV Ho$bm OmVmo.

• Z¡J‘{ZH$ {gX²YVm nX²YVrV {Xboë¶m ¶wp³VdmXmVrb AmYma {dYmZo d ¶w³V ‘yb^yV {Z¶‘mÀ¶m AmYmao 
{ZîH$f© {gX²Y Ho$bm OmVmo.

• Z¡J‘{ZH$ {gX²YVm nX²YVrMo ñdén `m§{ÌH$ Zgë`m‘wio Vr {ZU©` nX²YVr Zmhr.

• àË`j {gX²YVm nX²YVrÀ`m AmYmao d¡Y `wpŠVdmXmÀ`m {ZîH$fm©n`ªV H«$‘mH«$‘mZo H$moUË¶mhr J¥hrVH$m{edm¶ 
WoQ>nUo OmVm `oVo.

• Z¡J‘{ZH$ {gX²YVm nX²YVr‘Ü`o 19 {Z`‘m§Mm Cn`moJ `wŠV ¶wp³VdmXmH$mam§À`m AmH$marH$ d¡YVoMr {gX²YVm 
XoÊ`mgmR>r Ho$bm OmVmo.

• Z¡J‘{ZH$ {gX²YVm nX²YVrV 19 {Z`‘ XmoZ àH$maMo {Z`‘ AmhoV.

• AZw‘mZmZmMo ZD$ {Z`‘  ho d¡Y AZw‘mZmMo ‘yb^yV AmH$ma AmhoV.

• Am{U Cabobo 10 {Z`‘ ho à{V{ZdoeZmÀ¶m {Z`‘m§Mo Vm{H©$H$îQ>çm g‘‘yë¶ àH$ma AmhoV.

• AZw‘mZmMo {Z`‘ Ho$di g§nyU© {dYmZmgmR>r bmJy H$aVm `oVmV, Va ñWmZm§VaUmMo {Z`‘ ho g§nyU© {dYmZmgmR>r 
VgoM {dYmZmÀ`m EH$m ^mJmgmR>rhr bmJy H$aVm `oVmV.  
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à. 2. Imbrb {dYmZo gË` {H$ AgË` Vo gm§Jm …

(1) AZw‘mZmMo {Z`‘ {dYmZmÀ`m ̂ mJmbm bmJy hmoVmV.

(2) àË`j {gX²YVm nX²YVr hr {ZU©` nX²YVr Amho.

(3) d¡H$ënrH$ g§dmŠ`mMm {Z`‘ {dYmZmÀ`m ^mJmbm 
bmJy Ho$bm OmVmo.

(4) àË`j {gX²YVm nX²YVr‘Ü`o AmYma {dYmZmÀ`m 
ghmæ`mZo {ZîH$f© àË`jnUo {gX²Y H$aVm `oVmo.

(5) p /\ p  q  hm {Z`‘ gabrH$aUmMm Amho.

(6) [(p  q) × p]  q  hm {Z`‘ {dYm`H$ {dYr 
(M.P.) Mm Amho.

(7) ì`§OZ ì`{VaoH$ `m {Z`‘mV nydmªJ Am{U 
CËVam§JmÀ`m OmJm ~XbVmV. VgoM XmoÝhrMm 
{ZfoY hmoVmo.

(8) Z¡J‘m{ZH$ nX²YVr hr `m§{ÌH$ Amho.

(9) b{jVVm e¥IboMm {Z`‘ (H.S.)  hm d¡H$pënH$ 
{dYmZmda AmYm[aV Amho.

(10) p, q  / \ p × q hm {Z`‘ d¥X²{YH$aU (Add.) Mm 
{Z`‘ Amho. 

à. 3. OmoS>çm Owidm …

    (A) JQ>  (~) JQ>

1. p  A. (~ p  q)

2. (p  q) ~. (~ p  ~ q)

3. (p º q) H$. [(p  q) × (p 	r)]

4. ~ (p × q) S>. ~ ~ p

5. [p  (q × r)] B. [(p  q) × (q  p)]

à. 4.H$maUo Xçm.  

(1)  Z¡J‘{ZH$ {gX²YVm nX²YVr hr {ZU©¶ nX²YVr Zmhr. 

(2) AZw‘mZmMo ZD$ {Z¶‘ {dYmZmÀ¶m g§nyU© ^mJmbm 
bmJy Ho$bo OmVmV.

(3) ñWmZ§VaUmMo / à{V{ZdoeZmMo {Z¶‘ {dYmZmÀ¶m 
g§nyU© VgoM H$mhr ^mJmbm bmJy Ho$bo OmVmV.

à. 5. ñnîQ> H$am.

(1) ghg§~§YmMm {Z¶‘

(2) {dVaUmMm {Z¶‘

(3) {dYm¶H$ C^¶mnVrMm {Z¶‘

(4) {ZfoYH$ C^¶mnVrMm {Z¶‘

(5) d¥X²YrH$aUmMm {Z¶‘

(6)  S>r ‘m°J©ZMm {Z¶‘

(7) X²{ddma {ZfoYmMm {Z¶‘

(8) ì¶§OZ ì¶m»¶oMm {Z¶‘

(9) dmñV{dH$ g‘‘yë¶VoMm {Z¶‘

(10) ~{h…gaUmMm {Z¶‘

(11) nwZé³VrMm {Z¶‘

à. 6. Imbrb àíZm§Mr CËVao Xçm. 

(1) Z¡J‘{ZH$ {gX²YVm nX²YVr ñnîQ> H$am.

(2) àË¶j Z¡J‘{ZH$ {gX²YVm nX²YVr ñnîQ> H$am.

(3) A‘w‘mZmÀ¶m Am{U ñWmZm§VaUmÀ¶m {Z¶‘mVrb 
’$aH$ gm§Jm.

(4) {dYm¶H$ {dYr (M.P.) d {ZfoYH$ {dYr (M.T.)
{Z¶‘mVrb ’$aH$ gm§Jm.

(5) b{jVVm e¥§IboMm (H.S.) {Z¶‘ d d¡H$pënH$ 
g§dm³¶mÀ¶m (D.S.) {Z¶‘mVrb ’$aH$ gm§Jm.

(6) gabrH$aU (Simp.) d g§Yr (Conj.) À¶m 
{Z¶‘mVrb ’$aH$ gm§Jm.

(7) H«$‘n[adV©Z (Comm.)  d ì¶§OZ ì¶{VaoH$ 
(Trans.) ¶m {Z¶‘mVrb ’$aH$ gm§Jm.



63

à. 7. Imbrb d¡Y H$s Ad¡Y AmhoV, Vo gm§Jm.

(1) (A  B)  ~ C

 A  B

 \ C

(2) (M · N)  (T º S)

 M  ·	 N

 \ T º S

(3) L  ( K 	L)

 ~ L

 \ K  L

(4) ~ R  (T · W) 

 ~ (T  ·	 W)

 \ R 

(5) (S  ~ T) · (R  W) 

 S  R

 \ ~ T  W

(6) (H  L) · (K  J) 

 ~ L  ~ J

 \ ~ H  ~ K

(7) (R º S) · (M  N) 

 R  M

 \ S  N

(8) (T  W) · L 

 \ T  W

(9) S 	~ L 

 ~ T  W

 \ (S  ~ L) · (~T  W)

(10) J  L 

 ~L  K

 \ J  K 

à. 8. Imbrb g‘‘yë¶Vm ¶mo½¶ H$s A¶mo½¶ Amho Vo 
gm§Jm.

(1) ~ (p  ~ q) º (~ p ·	q)

(2) ~ ~ R º R

(3) (~ K  ~ K) º K

(4) [ (R · ~ S) · ~ T ] º [R 	(~ S 	~ T)]

(5) [ ~A · (B 	C)] º [	(~ A · B) 	(~	A · C)] 

(6) (~ p  ~ q) º (q  p)

(7) (~ S · ~ T) º (T · S)

(8) (~ p  q) º (p  q)

(9) [ (p ·	q) 	(q ·	p)	] º (p º	q)

(10) [ (p 	q) 	r	] º [p · (q 	r)

à.9. nwT>rb  `wp³VdmXm§À`m {gX²YVoVrb àË`oH$ 
nm`arMo g‘W©Z Ë`m Ë`m nm`arnwT>o {bhm.

(1) 1 (K  S) × (K  ~ T)

 2 S  T   /  \ K

 3 K  (S × ~ T)

 4 ~ S  ~ ~ T

 5 ~  S  T

 6 ~ (S × ~ T)

 7 (S × ~T)  K

 8 K

(2) 1 (W  L) × (W  K)

 2 (L × K)  Z

 3 ~ Z    /  \ ~ W

 4 ~ (L × K)

 5 ~ L  ~ K

 6 ~ W  ~ W

 7 ~ W

(3) 2 (X  ~ Y) × (Z  A)

 2 ~ (~ X × ~ Z)   /  \ Y  A

 3 ~ ~ X  ~ ~ Z
 4 X  Z

 5 ~ Y  A
 6 Y  A
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(4) 1 (A  B)  ~ C

 2 C    /  \ ~ B

 3 ~ ~ C

 4 ~ (A  B)

 5 ~ A × ~ B

 6 ~ B × ~ A

 7 ~ B

(5) 1 ~ L  K

 2 (L  M)  (U × W)

 3 ~ K    /  \ U  U

 4 ~ ~ L

 5 L

 6 L  M

 7 U × W

 8 U

 9 U  U

(6) 1 W  S

 2 ~ S

 3 (W × X)  Y  /  \ ~ X  Y

 4 S  W

 5 W

 6 W  (X  Y)

 7 X  Y

 8 ~ X  Y

(7) 1 (A × B) × C

 2 A  (D  K)

 3 ~ D    /  \ K

 4 A × (B × C)

 5 A

 6 D  K

 7 K

(8) 1 K  L

 2 (L × M)  (O × P)

 3 ~ K

 4 M    /  \  G  O

 5 L

 6 L × M

 7 O × P

 8 O

 9 O  ~ G

 10 ~ G  O

 11 G  O

(9) 1 ~ D  E

 2 E  G

 3 (~ G  ~ D)  H   /  \ H  K

 4 D  E

 5 D  G

 6 ~ G  ~ D

 7 H

 8 H  K

(10) 1 A  B 

 2 C  D

 3 ~ (B × D)  / \ ~ A  ~ C

 4 (A  B) × (C  D)

 5 ~ B  ~ D

 6 ~ A  ~ C

à. 10.nwT>rb ̀ wŠV ̀ wp³VdmXm§Mr AmH$m[aH$ {gX²YVm 
AZw‘mZmÀ`m ZD$ {Z`‘mÀ`m AmYmao Xçm.

(1) 1 P  Q

 2 P  R

 3 P    /  \ Q × R

(2) 1 T  P

 2 ~ P

 3 ~ T  ~ R  /  \ ~ R  S
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(3) 1 M  N
 2 N  O
 3 (M  O)  (N × P)   /  \ N  R

(4) 1 A  B
 2 ~ A
 3 M × D     /  \ B × M

(5) 1 M  ~ S
 2 ~ M
 3 P  S   /  \ ~ P  R

(6) 1 ~ A
 2 ~ B
 3 (~ A × ~ B)  R /  \ R

(7) 1 A × S
 2 A  ~ B
 3 B  T   /  \ T  ~ M

(8) 1 W  T
 2 (W  T)  (L × ~ S)   /  \ L

(9) 1 (P  Q) × R
 2 (Q  R) × S  / \ P  R

(10) 1 (A × B)  S

 2 S  R

 3 A

 4 B    / \ R

(11) 1 (T  S)  P

 2 P  Q

 3 T    /   \ Q

(12) 1 Q  S

 2 P  T

 3 Q  P

 4 ~ S    /   \ T

(13) 1 (M  O)  (A × M)

 2 (A × M)   (D × E)

 3 M    /  \ D

(14) 1 P  T

 2 T  ~ D

 3 ~ D  M  /   \ P  M

(15) 1 H  K

 2 T  F

 3 H

 4 ~ T    /  \ F × K

(16) 1 A  (B  S)

 2 ~ (B  S)

 3 D  L

 4 A  D   /   \ L

(17) 1 A  B

 2 B  M

 3 A  D

 4 ~ D    /  \  B × (A  B)

(18) 1 A  B

 2 ~ A  ~ C

 3 C  (D × E)

 4 ~ B             / \ D  (S º ~ R)

(19) 1 ~ S  (P  T)

 2 ~ (P  T)

 3 A  M

 4 ~ S  A  / \ M  (R × Q)

(20) 1 ~ S × (A  B)

 2 (M  S) × R

 3 M  ~ T  /   \  ~ T  ~ K

(21) 1 A  M

 2 P  T

 3 P  A   

 4 ~ T    /  \ M
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(22) 1 S  M

 2 P  A

 3 ~ A  ~ M

 4 K × S         /  \ (~ P  ~ S) × K

(23) 1 R  S

 2 A  B

 3 ~ T

 4 ~ S  ~ B           /  \ (~ R  ~ A) × ~ T

(24) 1 A  (~ B  ~ D)

 2 D  A

 3 D

 4 A  B

 5 M  D  /  \ ~ A  ~ M

(25) 1 R  T

 2 S  B

 3 R × M

 4 ~ T    /  \ B  ~ A

(26) 1 R  S

 2 [(R  S)  K]  ~ L

 3 T    /  \ ~ L × T

(27) 1 ~ K × ~ S

 2 M  T

 3 M  K  / \ T  (S  R)

(28) 1 ~ A  R

 2 S  ~ A

 3 ~ R

 4 S  ~ P  /  \  ~ P

(29) 1 L  ~ S

 2 ~ A

 3 (~ A  ~ M)  ~ L

 4 P × B   /  \  ~ S × (P × B)

(30) 1 A  ~ B

 2 A × ~ R

 3 B  (S  ~ M)

 4 ~ S × ~ T      /  \ A × ~ M

à.11. nwT>rb ̀ wŠV ̀ wp³VdmXm§Mr AmH$m[aH$ {gX²YVm 
AZw‘mZ d ñWmZm§VaUmÀ`m {Z`‘mÀ`m AmYmao 
Xçm

(1) 1 ~ (M × R)

 2 M

 3 (~ R  B) × (A  K)   /  \  B  K

(2)   B × A

 2 ~ A  S

 3 S  T      /  \  T  (~ R  M)

(3) 1 A  (B  M)

 2 ~ B    /  \  A  M

(4) 1 M  N

 2 A   N

 3 M  A   /  \ N

(5) 1 R  (S × T)

 2 ~ T

 3 ~ S    /  \ R

(6) 1 ~ (S  T)

 2 ~ S  ~ P

 3 P  R   /  \ R  ~ M

(7) 1 A  ~ B

 2 A × S

 3 B  R   /  \ R × S

(8) 1 T  ~ S

 2 T  T

 3 S  ~ K  /  \  ~ K  ~ K
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(9) 1 ~ K  ~ T

 2 ~ K × S

 3 ~ T  R

 4 (R × S)  M  /  \ M  M

(10) 1 S  T

 2 T  M   /  \ M  ~ S

(11) 1 A  M

 2 (~ A  M)  R

 3 ~ S  T  /  \ (S  T) × R

(12) 1 A  (B  M)

 2 A × B    /  \ M × [(A × B)  M]

(13) 1 P º S

 2 ~ P       /  \ ~ S  ~ M

(14) 1 A  (R  ~ P)

 2 P    /  \ A  R

(15) 1 W  B

 2 W  ~ S

 3 B  ~ S

 4 T  S   /  \  ~ T

(16) 1 ~ B  M

 2 M  R  /  \  ~R  ~ B

(17) 1 (S × T)  P

 2 P  F

 3 ~ F    /  \ ~ S  ~ T

(18) 1 (R  Q) × (Q  R)

 2 (B  M)  S

 3 ~ B

 4 ~ S    /  \ (R º Q) × M

(19) 1 ~ (S  M)

 2 P  M

 3 M  ~ N     / \ ~ (P  N)

(20) 1 S  T 

 2 (S  M)  (Q × B)

 3 ~ B    /  \ T

(21) 1 ~ (~ A  R)

 2 R    /  \ T × A

(22) 1 (R × M)  S

 1 R    /   \ ~ S  ~ M

(23) 1 (S × T)  (~ S × ~ T)

 2 ~ S  ~ R

 3 ~ (~ S × ~ T)       / \ ~ (R × B) × (S º T)

(24) 1 ~ A  B

 2 S  T

 3 A  S   /  \ ~ B  T

(25) 1 ~ (A  M)

 2 S  A

 3 M  ~ R  /  \ ~ (S  R)

(26) 1 R  (S × T)

 2 (R  T)  ~ M /  \ M  F

(27) 1 S  A

 2 B  S

 3 ~ T × ~ A  /  \  ~ B × ~ T

(28) 1 S  T

 2 R  S   /  \  ~ T  R

(29) 1 (R  S) × (R  M)

 2 ~ S  ~ M  /  \ ~ ( T × R)

(30) 1 B  K

 2 ~ B  S      /   \  (K  S)  ~ A

v v v


