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2 Z¡J‘{ZH$ {gX²YVm (Deductive Proof)

	 Vwåhmbm ‘mhrVr Amho H$m....

 l	 Oa EImXçmZo Vwåhmbm ¶wamon ¶mÌm qH$dm Am{e¶m ¶mÌoMr {V{H$Q>o XoD$ Ho$br Am{U Oa Vwåhr Am{e¶mMr {V{H$Q>o 
Z ñdrH$maVm ¶wamonMr {V{H$Q>o ñdrH$mabr Va hm {dMma VH$m©bm AZwgê$Z Amho. EImXçm {ZîH$fm©Mm ZH$ma 
Ae³¶ Amho ho XmIdyZ Vwåhr Vmo {ZîH$f© {gX²Y H$é eH$Vm.

 l	 Ooìhm EImXr ì¶³Vr ‘6 + 4’ ho ‘4 + 6’ gmaIoM Amho Ago åhUV Agob Va Vr ì¶³Vr VH©$emñÌmMm {Z¶‘ 
dmnaV AgVo. 

	 Z¡J‘{ZH$ {gX²YVm nX²YVrMo VrZ àH$ma AmhoV.

	 (1)	 àË¶j Z¡J‘{ZH$ {gX²YVm

	 (2)	 gmonm{YH$ {gX²YVm

	 (3)	 AàË¶j {gX²YVm

	 àË¶j Z¡J‘{ZH$ {gX²YVm nX²YVrV {ZîH$f© hm 
‘yb^yV ¶w³V ¶wp³VdmXm§À¶m AmYma {dYmZmVyZM WoQ>nUo 
{ZJ‘{ZV Ho$bm OmVmo. ¶mgmR>r dmnaë¶m OmUmè¶m 
àmW{‘H$ ¶w³V ¶wp³VdmXmH$mamZm "AZw‘mZmMo {Z¶‘' 
Ago åhQ>bo OmVo. AmnU ¶m nyduM àË¶j Z¡J‘{ZH$ 
{gX²YVoMo ñdén nm{hbo Amho. Amnë¶mbm ‘m{hV Amho 
H$s àË¶j Z¡J‘{ZH$ {gX²YVm hr AZw‘mZmMo ZD$ {Z¶‘ 
d ñWmZm§VaUmMo {Z¶‘ (Á¶mMo Xhm àH$ma AmhoV.) ¶mda 
AmYm[aV Amho. Vo {Z¶‘ nwT>rbà‘mUo … 

	 AZw‘mZmMo {Z¶‘ (Rules of Inference) …

(1)  {dYm¶H$ {dYr  Modus Ponens (M.P.)
         p  q
         p
         \ q

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

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

(4)  d¡H$pënH$ g§dm³¶ Disjunctive syllogism  
                                 (D.S.)
              p Ú q
           ~ p
          \ q

2.1	d¡YVoMr AmH$m[aH$ {gX²YVm…

	 ¶wp³VdmXm§Mr d¡YVm {ZpíMV H$aÊ¶mgmR>r qH$dm 
{gX²Y H$aÊ¶mgmR>r VH©$emñÌkm§H$Sy>Z XmoZ àH$maÀ¶m 
nX²YVr dmnaë¶m OmVmV. (1) {ZU©¶ nX²YVr Ogo - 
gË¶Vm H$moîQ>H$ nX²YVr, bKw gË¶Vm H$moîQ>H$ nX²YVr, 
gË¶Vm d¥j nX²YVr (2) Á¶m nX²YVr {ZU©¶ nX²YVr 
ZmhrV, Ogo Z¡J‘{ZH$ {gX²YVm, gmonm{YH$ {gX²YVm, 
AàË¶j {gX²YVm. ¶m gd© nX²YVr ¶wp³VdmXmMr d¡YVm 
{gX²Y H$aÊ¶mgmR>r dmnaë¶m OmVmV. ¶wp³VdmX d¡Y H$s 
Ad¡Y ¶mMm {ZU©¶ XoÊ¶mgmR>r gË¶Vm H$moîQ>H$ nX²YVr hr 
nyU©nUo ¶m§{ÌH$ nX²YVr Amho. VWmnr Ooìhm ¶wp³VdmXmV 
AZoH$ {^ÝZ gË¶Vm ’$bZmË‘H$ {dYmZo AgVmV. Voìhm hr 
nX²YVr gmo¶rMr R>>aV Zmhr. Aem pñWVrV ¶wp³VdmXmMr 
d¡YVm {gX²Y H$aÊ¶mgmR>r VH©$emñÌmV AmUIr EH$ 
nX²YVr Amho. Vr nX²YVr åhUOo "Z¡J‘{ZH$ {gX²YVm 
nX²YVr' hmo¶.  
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(5)  {dYm¶H$ C^¶mnËVr Constructive Dilemma  
                                    (C.D.)
         (p  q) . (r  s)
                  p Ú r
         \      q Ú s

(6)  {ZfoYH$ C^¶mnËVr Destructive Dilemma  
                                   (D.D.)
          (p  q) . (r  s)
                ~ q Ú ~ s
          \   ~ p Ú ~ r

(7)  g§Yr Conjunction (Conj.)
             p
             q
         \ p . q

(8)  gabrH$aU Simplification  (Simp.)
              p . q
          \ p

(9)  d¥X²{YH$aU Addition (Add.)
             p
         \ p Ú q

 

	 ñWmZm§VaUmMo {Z¶‘ / à{V{ZdoeZmMo {Z¶‘ (The rule of Replacement) …

(1)  X²{ddma {ZfoY  Double Negation (D. N.)  
        ~ ~ p º p
         

(2)  S>r. ‘m°J©Z De-Morgan’s Law (De. M.)
          ~ (p . q) º (~ p Ú ~ q)
          ~ (p Ú q) º (~ p . ~ q)

(3)  ghg§~§Y Association (Assoc.)
         [(p . q) . r)] º [p . (q . r)]
         [(p Ú q) Ú r)] º [p Ú (q Ú r)]

(4)  {dVaU Distribution (Dist.)
          [p . (q Ú r) º [(p . q) Ú (p . r)]
          [p Ú (q . r) º [(p Ú q) . (p Ú r)]

(5)  H«$‘n[adV©Z Commutation (Comm.)
         (p . q) º (q . p)
         (p Ú q) º (q Ú p)

(6)  ì¶§OH$ ì¶{VaoH$ Transposition (Trans.)
          (p  q) º (~ q  ~ p)
         

(7)  dmñV{dH$ ì¶§OZ ì¶m»¶m Material Implication  
                                         (M. Imp.)
         (p  q) º (~ p Ú q)
         

(8)  dmñV{dH$ g‘‘yë¶Vm Material Equivalence 
                                      (M. Equi)
          (p º q) º [(p  q) . (q  p)]
          (p º q) º [(p . q) Ú (~ p . ~ q)]

(9)  ~{h…gaU Exportation  (Export.)
         [(p . q)  r] º [p  (q  r)]
    

(10)  nwZé³Vr Tautology (Taut.)
          p º (p . p)
          p º (p Ú p)

2.2 gmonm{YH$ {gX²YVm …

 	 Ooìhm ¶wp³VdmXmMo {ZîH$f© gmonm{YH$ {dYmZ AgVo, 
Voìhm gmonm{YH$ {gX²YVm nX²YVr ¶wp³VdmXmMr ¶w³VVm 
{gX²Y H$aÊ¶mgmR>r dmnabr OmVo. gmonm{YH$ {gX²YVm 
nX²YVr gmonm{YH$ {gX²YVoÀ¶m {Z¶‘mda AmYm[aV Amho.   

	 gmonm{YH$ {gX²YVm nX²YVrMm {Z¶‘ H$mhr 
¶wp³VdmXm§Mr {gX²YVm WmoS>³¶mV {gX²Y H$aÊ¶mg ‘XV 
H$aVmo, VgoM Ë¶mMm dmna H$éZ AmnU Aem ¶wp³VdmXmMr 
¶w³VVm {gX²Y H$é eH$Vmo, Á¶mMr ¶w³VVm AmnU Ho$di 
19 {Z¶‘m§À¶m AmYmao H$é eH$V Zmhr.  
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	 gmonm{YH$ {gX²YVoMm {Z¶‘ gmoß¶m eãXmV 
gm§Jm¶Mm Pmë¶mg, 

	 ""{ZîH$fm©Vrb nydmªJmg EH$ OmñVrMo AmYma 
{dYmZ åhUyZ J¥{hV Yê$Z CËVam§J {ZîH$f© åhUyZ 
{ZJ{‘V H$aVm Ambo, Va ‘yi {ZîH$fm©Mr ¶w³VVm 
{gX²Y Pmbr Ago åhUVm ¶oVo.''

	 EImXçm ¶wp³VdmXmMm {ZîH$f© gmonm{YH$ {dYmZmer 
g‘‘yë¶ Agob Va Aem ¶wp³VdmXmgmR>r XoIrb gmonm{YH$ 
{gX²YVm dmnaVm ¶oB©b. Aem ¶wp³VdmXmV àW‘ {Xbobo 
{ZîH$f© {dYmZ gmonm{YH$ {dYmZmV énm§VarV H$éZ 
Z§Va gmonm{YH$ {gX²YVm dmnamdr. ¶m àH$aUmV AmnU 
gmonm{YH$ nX²YVrMm dmna ’$³V Aem ¶wp³VdmXmgmR>r 
H$aUma AmhmoV, Á¶m§Mm {ZîH$f© gmonm{YH$ {dYmZ AgVo.  

	 CXmhaUmgmR>r AmnU Imbrb ¶wp³VdmXmMr d¡YVm 
XoÊ¶mgmR>r gmonm{YH$ {gX²YVoMr ‘m§S>Ur H$é. 

CXmhaU 1 …

	 ~ M  N

	 \ ~ N  M

	 ¶m§Mr {gX²YVm Imbrbà‘mUo {b{hVm ¶oB©b.

	 1.	 ~ M  N	 / \	 ~ N  M

	 2.	 ~ N		  Assumption (J¥{hVH$)

	 3.	 ~ ~ M		  1,2  M.T. ({ZfoYH$ {dYr)

	 4.	 M		  3 D.N. (X²{d. {ZfoY)

	 ¶m {R>>H$mUr Xþgar nm¶ar {ZîH$fm©Mo nydmªJ Amho. 
Vo J¥{hVH$ åhUyZ dmnabo OmVo. J¥{hVH$ dH«$ ~mUmZo   
( ) Xe©{dbo OmVo. {ZfoYH$ {dYrMm (M.T.) dmna 
H$éZ AmYma {dYmZ H«$‘m§H$ EH$ (1) Am{U J¥{hVH$mÀ¶m 
AmYmao {ZîH$f© {ZJ{‘V Ho$bm OmVmo. VWm{n hr {gX²YVm 
nyU© hmoV Zmhr. {ZîH$fm©àV OmÊ¶mgmR>r EH$ nm¶ar nwT>o 
Omdo bmJVo. Vr nm¶ar åhUOo ¶wp³VdmXmMm {ZîH$f© hmo¶. 
åhUOo darb CXmhaUmV ‘~ N  M’.

	 nmMdr nm¶ar g‘m{dîQ> H$éZ {gX²YVm Aer 
{b{hVm ¶oVo …$ 

	 1.	 ~ M  N	 / \	 ~ N  M

	 2.	 ~ N			   Assumption (J¥{h)

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

	 4.	 M			   3 D.N.

	 5.	 ~ N  M		  2 - 4, C.P.

	 {ZîH$f© åhUyZ H$mT>bobr 5 dr nm¶ar J¥{hVH$mnmgyZ 
{ZJ{‘V Ho$bobr Zmhr. {ZîH$f© hm J¥{hVH$mÀ¶m ì¶mßVr 
~mhoa AgVmo Ogo H$s J¥{hVH$mMr ì¶mßVr 4 Ï¶m nm¶ar 
gmo~V g§nVo. Vo ñnîQ>nUo Xe©{dÊ¶mgmR>r dH«$~mUmMm  
( ) dmna Ho$bm OmVmo. ¶m ~mUmMo Q>moH$ J¥{hVH$mg‘moa 
Xe©{dbo OmVo Am{U ~mUmMr aofm {ZJ{‘V Ho$boë¶m 
eodQ>À¶m {dYmZmImbr dH«$ hmoD$Z ~§X hmoVo. eodQ>Mr 
nmMdr 5 dr nm¶ar, {OWo {ZîH$f© {b{hbm AgVmo, Vmo 
J¥{hVH$mÀ¶m ì¶mßVr ~mhoa AgVmo.

	 {gX²YVm AmVm Aer {b{hVm ¶oVo.    

	 1.	 ~ M  N	 / \	 ~ N  M

	 2.	 ~ N

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

	 4.	 M		  5 D.N. (X²{d. {ZfoY)

	 5.	 ~ N  M	 2 - 4, C.P. (gmo.{g.)

	 Xþgè¶m nm¶ar g‘moa Xe©{dbobo ~mUmMo Q>moH$ 
J¥{hVH$ Agë¶mMo Xe©{dVo. åhUyZ Ë¶mÀ¶m g‘W©ZmW© 
"J¥{hVH$' Ago {b{hÊ¶mMr Amdí¶H$Vm Zmhr.

	 Oa {ZîH$fm©V EH$mnojm A{YH$ KQ>H$ {dYmZo hr 
ì¶§OH$ (gmonm{YH$) {dYmZo AgVrb Va àË¶oH$ ì¶§OH$ 
{dYmZmMo nydmªJ A{V[a³V AmYma {dYmZ åhUyZ J¥{hV 
YaVm ¶oVo. Aem àH$maMo EH$ CXmhaU nmhÿ.
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CXmhaU 2 …

	 1.	 (X Ú Y)  Z

	 2.	 A  (B · C)     / \ (X  Z) · (A  B)

	 3.	 X				  

	 4.	 X Ú Y	 3, Add. (d¥X²{YH$aU)		
	 5.	 Z	 1, 4 M.P. ({d.{d.)

	 6.	 X  Z	 3 - 5, C.P. (gmo.{g.)

	 7.	 A

	 8.	 (B · C)	 2, 7, M.P. ({d.{d.)

	 9.	 B	 8, Simp. (gabrH$aU) 

	 10.	 A  B		  7 - 9, C.P. (gmo.{g.)

	 11.	 (X  Z ) · (A  B)	6, 10 Conj. (g§Yr)

	 ¶m {R>H$mUr J¥{hVH$ {Vgè¶m (3) nm¶arMr ì¶mßVr 
hr J¥{hVH$ gmVì¶m (7) ì¶m nm¶arÀ¶m ì¶mßVr nojm 
ñdV§Ì Amho åhUyZ  7ì¶m nm¶arVrb J¥{hVH$mMr ì¶mßVr hr 
{Vgè¶m nm¶arVë¶m J¥{hVH$mÀ¶m ì¶mßVrÀ¶m ~mhoa Amho.

	 na§Vw Imbr {Xboë¶m nwT>rb CXmhaUmV EH$m 
J¥{hVH$mMr ì¶mßVr Xþgè¶m J¥{hVH$mÀ¶m ì¶mßVrV A§V^y©V 
Amho.

CXmhaU 3 …

	 1.	 (M · N)  O  / \ ~ O  (M  ~ N)

	 2.	 ~ O

	 3.	 ~ (M · N)		  1, 2 . M.T. ({Z.{d.)

	 4.	 ~ M Ú ~ N		 3, De.M. (S>r. ‘m°J©Z)

	 5.	 M

	 6.	 ~ ~ M		  5, D.N. (X²{d. {ZfoY)

	 7.	 ~ N		  4, 6. D.S. (d¡.g§)

	 8.	 M  ~ N		  5-7, C.P. (gmo.{g.)

	 9.	 ~ O  (M  ~ N)	2-8, C.P. (gmo.{g.)

	 darb CXmhaUmV nmMì¶m nm¶arVrb J¥hrVH$ ho 
Xþgè¶m nm¶arVrb J¥hrVH$mÀ¶m ì¶mßVrjoÌmV ¶oVo.

	 Imbrb ¶wp³VdmXmVrb nm¶è¶m§Mo g‘W©Z Xçm.

1.	 (P · Q)  S    / \ ~ S  [P  (~ Q Ú T)]

2.	 ~ S

3.	 ~ (P · Q)

4.	 ~ P Ú ~ Q

5.	 P

6.	 ~ ~ P

7.	 ~ Q

8.	 ~ Q Ú T

9.	 P  (~ Q Ú T)

10.	 ~ S  [P  (~ Q Ú T)]

2.3	AàË¶j {gX²YVm … 

	 àË¶j Z¡J‘{ZH$ {gX²YVm Am{U gmonm{YH$ {gX²YVm 
¶m§Mm dmna H$aVmZm Ë¶m XmoÝhrV EH$ g‘mZVm AmT>iVo 
H$s, AmnU AmYma {dYmZm§nmgyZ {ZîH$f© {ZJ{‘V H$aVmo. 
na§Vw AàË¶j {gX²YVm nX²YVr ¶m Xmohm|nojm nyU©V… 
doJir Amho. "AàË¶j {gX²YVm {dn[aV {dn¶©¶ 
({dg§JVr) VËËdmda AmYm[aV Amho. ¶mV Oo {gX²Y 
H$amd¶mMo Amho Ë¶mMm {ZfoY J¥{hV Yabm OmVmo 
Ë¶m‘wio {dg§JVr {Z‘m©U hmoVo åhUOo hr nX²YVr, 
""{ZfoY J¥{hV Yaë¶m‘wio {dg§JVr {Z‘m©U hmoVo'', 
ho Xe©dyZ {ZîH$f© {gX²Y H$aUmar Amho.'

	 ¶wp³VdmXmÀ¶m d¡YVoMr AàË¶j {gX²YVm hr 
{ZîH$fm©Mm {ZfoY ho EH$ OmñVrMo AmYma {dYmZ J¥{hV 
YéZ Ho$br OmVo. ‘yi AmYma {dYmZm§gmo~VM ¶m 
A{YH$À¶m AmYma{dYmZmnmgyZ AZw‘mZo H$mT>V Joë¶mg 
ì¶mKmV CËnÝZ hmoVmo. ¶oWo ì¶mKmV ¶mMm AW© EH$ KQ>H$ 
{dYmZ Am{U Ë¶mMoM {ZfoYH$ {dYmZ ¶m§Mm g§Yr hmo¶. 

CXm. ‘A · ~ A’ , ‘(A Ú B) · ~ (A Ú B)’, ho ì¶mKmV 
AmhoV.

	 {ZîH$fm©Mm {ZfoY J¥hrV Yaë¶mg, ì¶mKmV àmßV 
hmoVmo, hr dñVwpñWVr Ago Xe©{dVo H$s, Amnbo J¥{hVH$ 



14

AgË¶ Amho. J¥{hVH$ åhUOoM {ZîH$fm©Mm {ZfoY hmo¶. 
J¥{hVH$ AgË¶ R>aë¶m‘wio, ‘wi {ZîH$fm©Mr {gX²YVm 
hmoVo.

	 Ooìhm ¶m {gX²YVm nX²YVrMm dmna Ho$bm OmVmo, 
Voìhm ‘yi ¶wp³VdmXmMr d¡YVm AàË¶j {gX²YVoÀ¶m 
{Z¶‘mZwgma {gX²Y Pmbr Ago ‘mZbo OmVo. AàË¶j 
{gX²YVm nX²YVrMm dmna, {ZîH$f© {dYmZmV H$moUVmhr 
Vm{H©$H$ g§¶moOH$ Agbm Var H$aVm ¶oVmo.

	 Imbrb ¶wp³VdmXmgmR>r d¡YVoÀ¶m AàË¶j 
{gX²YVoMr AmnU aMZm H$é.

CXmhaU … 1

	 1.	 ~ M Ú N

	 2.	 ~ N		  / \ ~ M

	 3.	 ~ ~ M		  I.P. AàË¶j {gX²YVm

	 4.	 N			   1, 3 D.S. (d¡.g§)

	 5.	 N · ~ N		  4, 2 Conj. (g§Yr)

	 darb {gX²YVoV {Vgè¶m nm¶arVrb ‘I.P’ Mr 
A{^ì¶³Vr ho Xe©{dVo H$s AàË¶j {gX²YVoMm {Z¶‘ 
dmnabm Amho. darb CXmhaUmV AmnU gd©àW‘ 
{ZîH$fm©Mm {ZfoY J¥hrV YaVmo, Ë¶mZ§Va AZw‘mZmMo {Z¶‘ 
d ñWmZm§VaUmÀ¶m {Z¶‘m§À¶m AmYmao ì¶mKmV qH$dm 
{dg§JVr {‘idbm OmVmo.

	 {gX²YVoMr eodQ>Mr nm¶ar ì¶mKmV Amho Omo nm¶ar 
H«$‘m§H$ VrZ (3) ‘Ü¶o ~ ~ M J¥{hV YéZ Ho$boë¶m 
AVm{H©$H$VoMm {ZXe©H$ Amho. hm ì¶mKmV AmH$m[aH$ 
ñdénmV eodQ>À¶m nm¶arda Xe©dbm OmVmo Am{U {gX²YVm 
nyU© hmoVo.

	 AmUIr H$mhr ¶wp³VdmXm§À¶m d¡YVoÀ¶m AàË¶j 
{gX²YVoMr AmnU aMZm H$é.

CXmhaU … 2

	 1.	 M  T

	 2.	 G  T

	 3.	 M                     / \ 	T

	 4.	 ~ T	 I.P.  AàË¶j {gX²YVm

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

	 6.	 M · ~ M	 3, 5 Conj (g§Yr)

CXmhaU … 3

	 1.	 (B · D) Ú E

	 2.	 C  ~ E

	 3.	 F  ~ E

	 4.	 C Ú F   / \ B · D

	 5.	 ~ (B · D)        ..... 	I.P.  AàË¶j {gX²YVm

	 6.	 E	 1,5 D.S. (d¡.g§)

	 7.	 (C  ~ E) · (F  ~ E) 2, 3 Conj(g§Yr)

	 8.	 ~ E Ú ~ E	 7,4 C.D. ({d. C)

	 9.	 ~ E	 8, Taut. (nwZ.)

	 10.	 E · ~ E	 6, 9 Conj. (g§Yr)
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gmam§e

	 Z¡J‘{ZH$ {gX²YVoMo VrZ àH$ma AmhoV.

(1)	 àË¶j Z¡J‘{ZH$ {gX²YVm … ¶m nX²YVrV {ZîH$f© WoQ AmYma> {dYmZm§nmgyZ {Zînm{XV Ho$bm OmVmo.

(2)	 gmonm{YH$ {gX²YVm … hr nX²YVr VoìhmM dmnabr OmVo Ooìhm ¶wp³VdmXmMm {ZîH$f© ì¶§OH$ (gmonm{YH$) 
{dYmZ AgVo. ¶m nX²YVrV {ZîH$fm©Mo nydmªJ A{YH$Mo AmYma {dYmZ åhUyZ KoVbo OmVo Am{U Amdí¶H$ Agbobo 
AZw‘mZmMo {Z¶‘ d ñWmZm§VaUmÀ¶m {Z¶‘m§Mm dmna H$éZ {ZîH$fm©Mo CËVam§J {ZJ{‘V Ho$bo OmVo.

(3)	 AàË¶j {gX²YVm : ¶m nX²YVrV {ZîH$fm©Mm {ZfoY A{YH$Mo AmYma {dYmZ åhUyZ J¥{hV Yabm OmVmo. 
‘yi AmYma {dYmZm§g{hV ¶mMmhr AmYma KoD$Z AmnU ì¶mKmV {‘idVmo. Ë¶mMmM dmna ¶wp³VdmXmÀ¶m d¡YVoMr 
{gX²YVm åhUyZ Ho$bm OmVmo.

CXmhaU … 4

	 1.	 (Q Ú ~ P)  S	 / \ Q  S

	 2.	 ~ (Q  S)       ..... 	I.P.  AàË¶j {gX²YVm

	 3.	 ~ (~ Q Ú S)	 2, M. Imp.(dm. ì¶§)

	 4.	 ~ ~ Q · ~ S	 3, De. M (S>r.‘m°J©Z)

	 5.	 ~ ~ Q	 4, Simp. (gabr)

	 6.	 Q	 5, D.N. (X²{d.{Z.)

	 7.	 Q Ú ~ P	 6, Add. (d¥X²{Y)

	 8.	 S	 1, 7 M.P. ({d.{d)

	 9.	 ~ S · ~ ~ Q	 4, Com. (H«$. n.)

	 10.	 ~ S	 9, Simp. (gabr)

	 11.	 S · ~ S	 8,10 Conj. (g§Yr)

	 da {Xboë¶mn¡H$s Mm¡Ï¶m (4) ¶wp³VdmXmVrb 
{ZîH$f© gmonm{YH$ {dYmZ Amho. åhUyZ gmonm{YH$ {gX²YVm 
nX²YVrMm XoIrb dmna H$aVm ¶oD$ eH$Vmo, dmñV{dH$ Vr 
{gX²YVm bhmZ AgVo.     

  Imbrb ¶wp³VdmXmÀ¶m àË¶oH$ nm¶arMo d¡YVoMr 
AmH$m[aH$ nX²YVr AàË¶j {gX²YVm nX²YVrZo g‘W©Z 
H$am. 

1.	 (H Ú K)  (N · B)

2.	 B  ~ C

3.	 C				    /  \ ~ H

4.	 ~ ~ H

5.	 H

6.	 H Ú K

7.	 N · B

8.	 B · N

9.	 B

10.	 ~ C

11.	 C · ~ C
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à. 1.	H§$gmVrb `mo½` eãX {ZdSy>Z [aH$må¶m OmJm ^am.

(1)	 [(p  q) · p]  q hm ......... {Z¶‘ Amho.

	 ({dYm¶H$ {dYr/ {ZfoYH$ {dYr)

(2)	 ............ {Z¶‘ nydmªJ Am{U CËVam§JmMm {ZfoY 
H$éZ XmoKm§Mohr ñWmZ ~XbVmo.

	 (H«$‘n[adV©Z/ ì¶§OH$ ì¶{VaoH$)

(3)	 d¥X²{YH$aUmMm {Z¶‘ hm .......... ‘yb^yV gË¶Vm 
H$moï>H$mda AmYm[aV Amho.

	 (g§Yr/ {dH$ën)

(4)	 .......... Mm dmna {dYmZmÀ¶m EH$m ^mJmbm 
bmJy Ho$bm OmD$ eH$Vmo.

	 (AZw‘mZmMo {Z¶‘/ ñWmZm§VamMo {Z¶‘)

(5)	 S>r. ‘m°J©Z {Z¶‘mZwgma ~ (~ p Ú q) º.......... 

	 ((p · ~ q) / (~ p · q))

(6) 	 (p  q) º (~ p Ú q) hm .......... {Z¶‘ Amho.

	 (dmñV{dH$ ì¶§OZ ì¶m»¶m/dmñV{dH$ g‘‘yë¶Vm)

(7)	 .......... nX²YVrMm dmna VoìhmM Ho$bm OmVmo, 
Ooìhm ¶wp³VdmXmMm {ZîH$f© ì¶§OH$ {dYmZ AgVo.

	 (gmonm{YH$ {gX²YVm / AàË¶j {gX²YVm)

(8) 	 ........... nX²YVrV AmnU {ZîH$fm©Mm {ZfoY 
AmYma {dYmZ åhUyZ J¥{hV YaVmo.

	 (gmonm{YH$ {gX²YVm / AàË¶j {gX²YVm)

(9)	 ........ hm {Z¶‘ Agm {ZX}e H$aVmo H$s Oa 
ì¶§OH$ {dYmZ gË¶ Agob Am{U Ë¶mMo CËVam§J 
AgË¶ Agob Va Ë¶mMo nydmªJhr AgË¶M Agbo 
nm{hOo. 

	 ({dYm¶H$ {dYr / {ZfoYH$ {dYr)

(10)	(p · p) º p  hm ............ {Z¶‘ Amho.

	 (gabrH$aU / nwZé³Vr)

(11)	{dn[aV {dn¶©¶ VËËdmda AmYm[aV nX²YVr åhUOo  
............ .

	 (gmonm{YH$ {gX²YVm/ AàË¶j {gX²YVm)

à. 2.	Imbrb {dYmZo gË` H$s AgË` AmhoV Vo 
gm§Jm.

(1)	 d¡H$pënH$ g§dm³¶mMm {Z¶‘ {dYmZmÀ¶m ^mJmbm 
bmJy H$aVm ¶oVmo.$

(2)	 ~ ~ p º p hm nwZé³VrMm {Z¶‘ Amho.

(3)	 AàË¶j {gX²YVm nX²YVr‘Ü¶o Ooìhm {ZîH$fm©Mm 
{ZfoY ì¶mKmV {Z‘m©U H$aVmo Voìhm ¶wp³VdmX d¡Y 
åhUyZ {gX²Y hmoVmo.

(4)	 gmonm{YH$ {gX²YVm ¶wp³VdmX d¡Y Amho H$s Ad¡Y 
Amho, ¶mMm {ZU©¶ H$aVo.

(5)	 ¶wp³VdmXmMr d¡YVm àñWm{nV H$aÊ¶mgmR>r 
AàË¶j {gX²YVm nX²YVr {Xbr OmVo. 

(6)	 gmonm{YH$ {gX²YVm hr ¶m§{ÌH$ à{H«$¶m Amho.

(7)	 (p Ú q) º (q Ú p) hm H«$‘n[adV©ZmMm {Z¶‘ 
Amho.

(8)	 AZw‘mZmMo {Z¶‘ Ho$di g§nyU© {dYmZmbmM bmJy 
H$aVm ¶oD$ eH$VmV.

(9)	 àmW{‘H$ d¡Y ¶wp³VdmXmH$mam§Zm ñWmZm§VaUmMo 
{Z¶‘ Ago åhUVmV.

à. 3.	OmoS>çm bmdm.

	 "A' JQ>		  "~' JQ>

1) 	 àmW{‘H$ d¡Y	 A){ZîH$fm©Vrb nydmªJ

	 ¶wp³VdmXmMm AmH$ma		  J¥{hV Yabo OmVo

2) 	 gmonm{YH$ {gX²YVm	 ~)	 {dn[aV {dn¶©¶ 	
		  VËËd

3) 	 AàË¶j {gX²YVm	 H$)	 ñWmZm§VamÀ¶m 	
		  {Z¶‘mda 		
		  AmYm[aV {Z¶‘

4) 	 S>r. ‘m°J©ZMm {Z¶‘  	 S>)	 AZw‘mZmMo {Z¶‘

ñdmÜ`m`
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à. 4.	Imbrb {Xboë¶m {dYmZm§gmR>r VH©$emñÌr¶ g§km 
gm§Jm.

(1)	 Ago {Z¶‘ Oo ’$³V g§nyU© {dYmZmgmR>r bmJy 
hmoVmV.

(2)	 àmW{‘H$ d¡Y ¶wp³VdmXmH$ma.

(3)	 {ZîH$fm©Mm {ZfoY J¥{hV YéZ ¶wp³VdmXmMr d¡YVm 
àñWm{nV H$aÊ¶mMr nX²YVr.

(4)	 [dnarV {dn¶©¶ VËËdmda AmYm[aV Z¡J‘{ZH$ 
{gX²YVm.

(5)	 {ZîH$f© Oa ì¶§OH$ {dYmZ Agob Va Ho$di AemM 
doir ¶wp³VdmXmMr d¡YVm àñWm{nV H$aÊ¶mgmR>r 
dmnabr OmUmar nX²YVr.

à. 5.	Imbrb ¶wp³VdmXm§gmR>r d¡YVoÀ¶m gmonm{YH$ 
{gX²YVm qH$dm AàË¶j {gX²YVoMr ‘m§S>Ur 
H$am.

(1)	 1.	~ A / \ A  B

(2) 	 1.	(L Ú M)  (P · Q)

	 2.	~ P		  / \  ~ L

(3) 	 1.	(S · A)  R

	 2.	~ R

	 3.	A			   / \ ~ S

(4)	 1.	Q Ú (P Ú R) / \ ~ Q  [~ R  (P ÚS)]

(5)	 1.	A Ú (B  D)

	 2.	A  C

	 3.	B		  / \ ~ C  D

(6)	 1.	D  E

	 2.	D Ú G	 / \ E Ú G

(7)	 1.	W  L

	 2.	T  (~ P · L)

	 3.	W Ú T    / \ L

(8)	 1.	T Ú B

	 2.	(T Ú N)  (L · S)

	 3.	~ S	 / \  B

(9)	 1.	R  (Q  P)

	 2.	S  R

	 3.	T  Q

	 4.	~ P	 / \ S  ~ T

(10)	1.	(A Ú B)

	 2.	( C Ú D ) E 

	 / \ [~A  (B Ú F)] · (D  E)

(11)	1.	(G  H)  J

	 2.	~ J		  / \  G

(12)	1.	L  (M Ú N)

	 2.	T Ú L	 / \ ~ M  (~ T  N)

(13)	1.	A  B

	 2.	C  D	 / \  (A · C)  (B · D)

(14)	1.	K Ú (T · ~ W)

	 2.	W Ú S	 / \ K Ú S

(15)	1.	A Ú (B  C)

	 2.	C  D

	 3.	~ D

	 4.	B Ú E	 / \  ~ A  E

(16)	1.	P  (Q  R)

	 2.	(Q · S) Ú W   / \  ~ R  (P W)

(17)	1.	(A · B) Ú C

	 2.	(C Ú D)  E  / \   ~ A  E

(18)	1.	~ K Ú G

	 2.	G  I

	 3.	~ I		  / \ ~ K

(19)	1.	D  E       / \  D  (D · E)

(20)	1.	F  (G  H)

	 2.	G  (H  J)  / \ F  (G  J)

(21)	1.	R  (S · T)

	 2.	(S Ú U)  W

	 3.	U Ú R	 / \ W
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(22)	1.	(P Ú Q)  [(R Ú S)  T] 

				     / \ P  [(R · U)  T]

(23)	1.	(A  B) · (C  D)

	 2.	~ B	 / \  (A Ú C)  D

(24)	1.	(K Ú G)  (H · I)

	 2.	(I Ú M)  O   / \ K  O

(25)	1.	(R · R)  Q

	 2.	Q  ~ R	 / \  ~ R

(26)	1.	~ P  S

	 2.	~ Q  P

	 3.	~ Q Ú ~ S / \ P

(27)	1.	(~ P Ú Q)  S / \ ~ S  ~ Q

(28)	1.	~ F  (G  ~ H)

	 2.	L Ú ~ F

	 3.	H Ú ~ M	 / \  ~ L  (G  ~ M)

(29)	1.	B  C

	 2.	D  E

	 3.	(C · E)  G / \ (B · D)  G

(30)	1.	U  (W Ú X)

	 2.	~ ~ U · ~ X

	 3.	(Y Ú W)  Z  / \  Z

(31)	1.	D  G

	 2. D Ú H 	  / \G Ú H

(32)	1.	~ (P  Q)   ~ R

	 2. S Ú R 	 / \ ~ S (~P Ú Q)

(33)	1.	J  K

	 2.	~ (K · L)

	 3.	L		  / \ ~ J

(34)	1. (P Ú Q)  R

	 2.	~ R Ú S 

	 3.	~ P  T

	 4.	~ S		  / \ T

(35)	1.	C Ú  (W · S)

	 2.	C  S   	 / \ ~ W  S

(36)	1. (A Ú B)  C

	 2.	(B Ú C)   (A  E) 

	 3.	D  A	 / \ D  E

(37)	1.	R  (~ P  Ú ~ Q)

	 2.	S  T

	 3.	T  Q	

	 4.	P		   / \ S  ~ R

(38)	1. A  (B  C)

	 2. B

	 3.	 (E  T)  K 

	 / \ ( A    C) · ( T   K) 

v v v


