
22bB¶w{A ™}¶v _  

  

™{M}C :  

~vZ{A bB¶w{A ~¶wk PKf} Z¶Z¶K{A 

1  

·¶X¢KO} Y¶}ΩK{A |y  

·¶ROBf ·¶X¢KO}{A hlI

  ·¶ROBf Y¶}ΩK{A hlI 

& & ~{ ™O¶Kf{A ·æ ,hlI{A ®CZ ßs ~¶wk _

™}Xw}{A ßs ™f}gK} ß¢s ,X¶XOI LDK

|eBR |¶eRK ß°• ,¨ZIy{A.  

·æ ,ZU¿A hlI{A ®CZ ßs PKf} _

B¢¶{G |e•K{A ~K Xv ,¨ZIy{A ™}Xw}{A

™jRΩ}• ,mvA•{A ≠AZwKaA x¶Zi ·k

La¶{ ,·¶X¢KO} Y¶}ΩK{A |ys ,£KB¶Æ`O

™jRΩ} ©X¶{• ß° B}fG• ,™}{a}

AXRA• AXRA• ·¶¶fl}{A Y¶}ΩK{A. 

2 

™{¢O A•a¶{ ·¶}{l}{A |y 

™{¢O bBf{A hlI 

 A•a¶{ bBf{A hlI

 ·¶}{l} 

& & ~¶wk _ : ™O¶Kf{A ·æßs B¶f}g ©X•O•}

¨ZIy{A ™}Xw}{A  

PKf} _ :,™¶ÆAZwKaA ¨ZIy{A ™}Xw}{A ·æ

x¶Zi ·k B¢¶{G |e•K{A ~K ®C

,AXRA• AXRA• mvA•{A LB¶Æ`O ™jRΩ}

·¶}{l}{A XAZsC Bf° ~° ·¶Y{A• 

3 

 ·¶X¢KO}{A hlI b¶{

·¶ROBf  

·¶ROBf ·¶j•jR}{A |y 

·¶X¢KO}{A hlI b¶{

·¶j•jR}  

  

 

& & ~¶wk _ : ·æßs ™f}gK} ™O¶Kf{A

¨ZIy{A ™}Xw}{A.  

PKf} _ :~K Xv ¨ZIy{A ™}Xw}{A ·æ

®C ,mvA•{A ≠AZwKaBI B¢¶{G |e•K{A

AXRA• Bf° ·¶¶fl}{A §XAZsC ™jRΩ}

AXRA•. 



4 

≠B}RZ ·¶f}ª}{A |y  

 ·¶}{a}{A |y b¶{

≠B}RZ 

 ·¶f}ª}{A |y b¶{

·¶}{a} 

& & ~¶wk _ :ßs B¶f}g ©X•O•} ™O¶Kf{A ·æ

 ™}Xw}{A¨ZIy{A  

PKf} _ :La¶{ ¨ZIy{A ™}Xw}{A ·æ

™O¶Kf B¢¶{G |e•K{A B}fG• ,™}{a}

B¢}¶}lK ~M mvA•{A LB¶Æ`O ™jRΩ} 

5 

 ·¶X¢KO}{A |y b¶{

≠BIOf  

≠B¶yYC ≠BIOf{A |y 

 ≠B¶yYæA |y b¶{

·¶X¢KO} 

& & ~¶wk _ :ßs ™f}gK} ™O¶Kf{A ·æ

¨ZIy{A ™}Xw}{A  

PKf} _ :La¶{ ¨ZIy{A ™}Xw}{A ·æ

|Iv ·} B¢¶{G |e•K{A ~K B}fG• ,™}{a}

~M ,£KB¶Æ`O ≠AZwKaA• mvA•{A ™jRΩ}I

~¶}lK{A 
  

 LBjRΩ}:  

      1 ≠AZwKa√{ ·¶a}RK}{A ·} hlI{A ·C PKfKaf ™wIBa{A ™{M}æA ·} _

 ß{BK{BI• ,bB¶w{A A•gsZ Xv B°Z•¢j ™¶AXI ßs ™¶I¶ZOK{A ™¶}{l{A P°Bf}{A•

ORI £{y ~¶Xw{A ®Z•e{A xif}{A S{e¶ º• ,£f} ©XÆBs º ~¶wk £fC ™

£{ ßkAX º ~M ·}• ,™sZl}{A Z¶•iK• uBcKy√{.  

      2  bB¶w{A ·C z{Y ·} byl{A ´{k A•CZ ~¢fHs ·•{XKl}{A ·•Zyt}{A B}C _

 ™O¶Kf ·æ z{Y• ,uZBl}{A• ~•{l{A Z•iK{ ®Z•Zg ™}Bk ®Z•e{A xif}{A•

y{A £K}Xw} ßs ™f}gK} LfBy •{• S¶Re{A bB¶w{A Ω¶{X b¶{ z{Y ·Hs ,¨ZI

 |¶eRK ß° º• ,™}{a} La¶{ ¨ZIy{A ™}Xw}{A ·æ ,bB¶w{A ~wk ´{k

 ·}• ,£ÆA`OC ≠AZwKaA• mvA•{A ™jRΩ} ™O¶Kf B¢¶{G |e•K{A ~K Xv |I ,|eBR

 ~•{l{A |M} ≠AZwKa¬A ´{k ZU¿A •° X}Kl¶ ®Z•e{A xif}{A• bB¶w{A ·Hs Bf°

¬A z{Y ´{G u¶g¶• ,B}B}K ™¶I¶ZOK{A B}y ™f°ZI{A ßs QBKfKaºA •C iBIfKa

 ™{XæA• ·¶°AZI{A f{UKa¶ B}Xfk ßI¶ZOK{A ~{l{A |lt¶ B}y• ,LB¶gB¶Z{A |ltK



 ´{k XB}KkºBI ºG ·°ZI¶ ·C m¶iKa¶ º £fHs ,£IZBOK PÆBKf ™Re ´{k

 ~B¶w{ ·By}G Ωs ß{BK{BI• ,ΩeC ·B°ZI ®C ~¶wKa¶ º £f•XI ®Y{A ,bB¶w{A

 bB¶v ·•X ™sZl}{A·¶ZsBgK} ·¶f•BlK} ≠AZwKaA•.  

      3≠AZwKaºA• iBIfKaºA _ : LAZ¶ZIK{A ßs ·BR{ie}{A ·AY° XXZK

B}¢{•{X} XXRf• ,B}¢wvXf ·C ·aRKa}{A ·}• ,™wIBa{A:  

iBIfKaºA _ C Deduction  : ßs BfI Z} Xws ,QAZUKa¬A •C QBKfKaºA •°

 ´fl}• ,™}Xw} ·} ZMyC •C ,™}Xw} ·} ™O¶Kf QAZUKaA •C QBKfKaBI |ºXKaºA

 ™}Xw} ·} Zyt{A |BwKfA ·k ©ZBIk •°• ,™f°ZI ®C ,|ºXKaG iBIfKa¬A ·C AY°

 ·} n•f •° iBIfKaºA ·G xXC ©ZBIlI• ,B¢fk ~`{K ™O¶Kf ´{G LB}Xw} ©Xk •C

¬A ®C ,Z¶ytK{A ·} ®Zjf{A •C ß{yc{A •C ®Z•e{A JfBO{A |BO} ßs |ºXKa

 ®XB}{A ~{l{A |IBw} •°• ,®Zjf{A •C ®Z•e{A ~{l{BI fKU¶ iBIfKaºA

 byk LB¶{y{A ´{G LB¶Æ`O{A ·} £¶s Zyt{A |BwKfA ~K¶ ®Y{A ,ßI¶ZOK{A

• ,≠`O{A ´{G |y{A ·} Zyt{A £¶s |wKf¶ ®Y{A QBKfKaºA •C iBIfKaºA §Y°

 LB}Xw} ·} £¶s Zyt{A |BwKfA ®C ,ßI¶ZOK{A ®XB}{A ~{l{A ßs ~KK ßK{A ™¶{}l{A

 Z¶o ,≠AZwKaºA B¢¶}af J¶ZOK{A PÆBKf ~¶}lK x¶Zi ·k ™¶{y PÆBKf ´{G ™¶Æ`O

 ZBes ,iBIfKa¬A ´{k §Zew¶ |ºXKa¬A S{ie}{ ZeBl}{A ~AXUKa¬A ·C

f} ~¢t¶ •C ,iBIfKa√{ BsXAZ} |ºXKa¬A ~•¢t} |ºXKa¬A ®C ,´fl}{A btf B}¢

 LB¶gB¶Z{A ~•{k £fAX¶}• ,®Z•e{A .  

 ≠AZwKaºA _ JInduction : ·By ·G |ºXKa¬A ·Hs xIa B} ´{k Ba¶aDK

 ®XB} ~{lI BiIKZ} ·By ·G• iBIfKaºA §Bf¶}aC ®Zjf ®Z•e ~{lI BiIKZ}

≠AZwKaºA §Bf¶}aC ßI¶ZOK.   ~M ,LB}Xw} ·} CXI¶ iBIfKa¬A |M} •°• |wKf¶

™O¶Kf ´{G B¢f} . £fAX¶} ººXKaG iBIfKa¬A ·C •° B}¢f¶I xZt{A ·y{

™¶gB¶Z{A LBk•g•}{A ß°• ,™e{BU{A ™¶{wl{A LBk•g•}{A . ≠AZwKaºA B}C

™¶l¶Ii{A Z°A•j{A ß° ,™¶aR LBk•g•} £fAX¶}s . •° iBIfKa¬A ·By AY¢{•



O}{A• ™¶Z•e{A ~•{l{A ßs ~AXUKa√{ SeæA• JafæA P¢f}{A ©XZ

 ~•{l{A ·AX¶} ßs ~AXUKa√{ JafæA P¢f}{A •° ≠AZwKa¬A ·By• ,LB¶gB¶Z{By

™¶I¶ZOK{A• ™¶l¶Ii{A •C ™¶XB}{A.  

  ·G N¶R ·} ,bB¶w{BI £¶Ic ,ZcBI}{A Z¶o |ºXKa¬A ·} n•f •° ≠AZwKa¬A•

LB}Xw} ©Xk ·} |I ©XRA• ™}Xw} ·} CXI¶ º ,ZcBI} Z¶o |ºXKaG B}¢f} Ωy .

¶w{A ·C Z¶o ZeKw¶ Ωs ≠AZwKa¬A B}C ,iws ·¶KfMA ·¶K}Xw} ´{k ZeKw¶ bB

·¶K}Xw} ´{k.  

 ©Xk ·} Zyt{A £¶s |wKf¶ ®C ,ZcBI} Z¶o |ºXKaG ™¶{}k •° _ ·YG _ ≠AZwKa¬A

 ,B¢{y LBk•g•}{A z{K |}c¶ ,~Bk ~yR ´{G ©XXlK} LBk•g•}I x{lKK ~ByRC

Bg¶C B¢{ ™¢IBc}{A LBk•g•}{A• .k u¶ZlK ·y}¶ AY¢I• ßs ≠AZwKa¬A ~{

©XB}{A ~•{k |BO} : ≠BfI _ B¢KiaA•I ~{Bl{A |e•K¶ ßK{A ™¶{wl{A ™¶{}l{A £fDI

 ´{k• ,LºBR{A §Y° ´{k xIif¶ ~Bk ~yR ´{G _ LºBR ©Xl{ £yAZXG ´{k

B¢{ ™¢IBc}{A LºBR{A . X¶XR{A ·} ©Z¶My Bliv ·C _ ΩM} _ ~{Bl{A jRº AYHs

A z{K ~}l¶ £fHs ,©ZAZR{BI XX}KK ßs X¶XR{A ·} miw{A z{K m¶}O ´{k ™jRΩ}{

|•w¶s ,B¢KΩ¶M} B¢¶{G u¶g¶• |I ,~Bk ~yR ©Z•e) : XX}K¶ X¶XR |y

©ZAZR{BI(ßK¿By ~yR{A AY° ·k ZIlf ·C ·y}¶• , :  

        X¶XR{A ·} ™liv1 ©ZAZR{BI XX}KK  

        X¶XR{A ·} ™liv2  LB}Xw}           ©ZAZR{BI XX}KK  

         iv X¶XR{A ·} ™l3  ©ZAZR{BI XX}KK  

         X¶XR{A ·} ™liv4  ©ZAZR{BI XX}KK  

     ™O¶Kf __________ ©ZAZR{BI XX}K¶ X¶XR •° B} |y ·YG  

      ™¶I¶yZK B¶Bgv ß° ™O¶Kf{A• LB}Xw}{A m¶}O ·C |BM}{A AY° ·} jRΩf _

JYy{A •C xXe{A |}KRK ™¶ZIU B¢KteI B¢fC ´fl}I ,™¶ZIU.  



    _  ZIU{A ·C jRΩf ) ·k B¢sZlf ·yf ~{ ©X¶XO ™te •° ,©ZAZR{BI XX}K{A

 J¶yZK{A ´fl} •° AY°• ,£}•¢t} £f}gK¶ B}} ß° º• ,_ X¶XR{A _ n•g•}{A

(  

     xXe{A |}KRK ,£OÆBKf• £KB}Xw} ,≠AZwKaºA B¶Bgv m¶}O ·Hs AYy°• _

™¶ZIU |}O •C B¶Bgv B°ZBIKkBI JYy{A• .C B¢¶s xXe{A ·•y¶• JYy{A •

 b¶{• ,ßl¶Ii{A ßOZBU{A ~{Bl{A ßs ≠B¶cæA ·k B°Z¶IlK ¨X} ´{k Btv•K}

QBKfKaºA •C iBIfKaºA ßs ·Dc{A •° B}y ,B¢gvBfK ~Xk ´{k AZ•ew}.  

     4  ™{RZ} ßs ™eBU ≠AZwKaΩ{ ·¶a}RK}{A Zjf ßs ~¶wk bB¶w{A ·G _

ºA ·C ≠ºª° ¨CZ Xws ,JZp{A ßs ™M¶XR{A ™¶}{l{A ™g¢f{A •° §XR• ≠AZwKa

 AY° ßs £¶{k |•l¶ Ωs bB¶w{A B}C ,ß}{l{A ~XwK{A X¶aOK ´{k ZXBw{A P¢f}{A

 ZBefC ·¶I B}XKR} |j ®Y{A |XO{A AY° ·C Z¶o ,~¶wk• `OBk •¢s ,Z}æA

 ßia• |RI uBi}{A ™¶B¢f ßs ~aR Xv ~¶Xw{A ®Z•e{A xif}{A ~•eU•

¶I}{A JA•e{A ·¶O¢f}{A ·¶I ZsBgK{A ßs ¨Z¶ |XKl} ·y}¶ º £fHs ~M ·}• ,·

 ·•X ,£KBkAZKUA• £KBsBcKyA• ©X¶XO{A £OÆBKf ´{G |e¶ ·C £KAY ß}{l{A NRI{{

 ,bB¶w{A ´{k X¶XRK{BI• iBIfKaºA ´{k £{}k ·} ©Z¶UæA ©•iU{A ßs X}Kl¶ ·C

 Z¶a¶ ·C XI º ,PKf}• Z}M} Z¶ytK |y{ NΩM LA•iU iIg ~K z{Y{

ß° B°BgKw}I:  

BI  z{Y• ,NRI{A _ A u•v•{{ ,NRI{A ßs ™IZOK{A• ™jRΩ}{A ´{k XB}Kkº

≠B¶cæA ™l¶Ii ´{k.  

 ™vΩl{A B¢¶s |¶UK¶ ·C NRBI{{ ·y}¶ ™{RZ} ß°• ,uBcKyºA •C ZByKIºA _ J

Z°A•j{A ·¶I.  

 ·¶I B¢{¶UK ßK{A ™vΩl{A X•O• ·} NRBI{A B¢¶s xwRK¶ ßK{A ™{RZ}{A _ Q

 ´{k B¢vBIifA ´{k ™f°ZI{BI z{Y• ,Z°A•j{A z{Y ßs Bf¶lKa} Z°A•j{A m¶}O

 ,XZO}{A ®Zjf{A ,Zyt{A LºBO} |y ßs £f•XI ™f°ZI{A |¶RKaK ®Y{A ,bB¶w{BI



ßI¶ZOK{A ß{}l{A •C . NRI{A |RAZ} ß° NΩM{A |RAZ}{A §Y° ·C ´tU¶ º•

 £KAY ßI¶ZOK{A ßÆAZwKaºA)™IZOK{A _ hZt{A _ ™jRΩ}{A.(  

    5  ~¶wl{A |XO{A ·} ©XÆBs º ·YG _ B}fG• ,bB¶w{A ~•eU• ZBefC ·¶I

 P¢f}{A ßs• ß}{l{A NRI{A Xfk u{ªK ßK{A ™¶lvA•{A ™¶{}l{A ™O¶Kf{BI ©ZIl{A

·¶Z}æA ·¶I £KAY ßÆAZwKaºA : ´{k ™f°ZI{{ bB¶w{BI ·¶lKa¶ ®Y{A ≠AZwKa¬A

 ™¶I¶yZK{A ©Z•e{A ß°• ,£KA•iU ·} ™¶Z•Zg ©•iU SIe¶s ,£OÆBKf

 NRI{A P¢f} Z•iK{ ™¶l¶Ii{A ©X¶XO ™p¶e ßs B}°`•BOK ´{G ·¶g¶wf{A ·}

 ≠B¶cø{ ß{XO{A Z•iK{A z{Y ßgKw¶ B}y ,Bl} B}°`•BOKK• B}¢f} ™IyZ}

£K}ZI X•O•{A• ZBysæA• . ·¶I ™¶l¶Ii{A• ™¶lvA•{A ™¶{XO{A ™¶{}ByK{A ™vΩl{A §Y°

·¶KZ•e |ºXKaΩ{ ·DI ·¶MRBI{A XRC B¢fk ZIk ≠AZwKaºA• bB¶w{A :

aºA |ºXKaºA fBU{A •°• ßaB¶w{A |ºXKaºA• ,NRI{BI fBU{A •°• ßÆAZwK

ZU¿A ·k B}°XRæ ´fo º• ,™f°ZI{BI.  

  

QBKfKaA :  

      ,bB¶w{BI £¶Ic ,ZcBI}{A Z¶o |ºXKaºA ·} n•f •° ≠AZwKa¬A  N¶R ·}

™}Xw} ·} CXI¶ º ,ZcBI} Z¶o |ºXKaA B}¢f} Ωy ·G  ©Xk ·} |I ©XRA•

LB}Xw} . ·¶K}Xw} ´{k ZeKw¶ bB¶w{A ·C Z¶o Ωs ≠AZwKaºA B}C ,iws ·¶KfMA

·¶K}Xw} ´{k ZeKw¶.  

  

LBw¶IiK:  

          LA•iU{A mIKK ·C _ bZAX{A B¢¶C _ z¶{k ™{M}æA ßs zI Z} B}y

 ßs B¶kAZ} |•XO{A ·} ™¶vBI{A LBfBU{A ø}K N¶RI ,™¶K¿A |•AXO{A ßs ©XBKl}{A

 ™OZX ´{G ,n•g•}{A JBl¶KaA |OC ·} ,™wIBa{A LBjRΩ}{A• ™{M}æA z{Y

{A ·¶ZB}K{A ™{RZ} ßs z¶X{ VaZKKa ßK{A• £¶s ©≠Bty{A™wRΩ.  



 x¶IiK1  

~vZ{A bB¶w{A PKf} ~¶wk Z¶ZIK{A 

1 

™f¶° La¶{ ©≠•Z} |y   

·¶° ®•tk |y 

™¶•tk La¶{ ©≠•Z} |y 

   

2 

™¶{y X•XR{A hlI  

™¶Æ`O La¶{ LB¶{y{A |y 

 ™¶Æ`O La¶{ X•XR{A hlI 

   

3 

™¶{¶{RK Lº•}R}{A |y La¶{  

£¶s X¶XO º ß{¶{RK |y 

 º Lº•}R}{A |y La¶{B¢¶s X¶XO 

   

4 

´ia• X•XR{A |y La¶{  

ßia• ™O¶Kf{A ßs ßtKU¶ B} |y 

™O¶Kf{A ßs ßtKUK X•XR{A |y La¶{ 

   

5 

S¶Re ~yR |y b¶{  

J¶e} S¶Re |y 

J¶e} ~yR |y b¶{ 

   

  

  

 

 
 
 



x¶IiK 2  

~vZ{A bB¶w{A PKf} ~¶wk Z¶ZIK{A 
1     
2     
3     
4     
5     

 

  x¶IiK3  

~vZ{A bB¶w{A PKf} ~¶wk Z¶ZIK{A 
1     
2     
3     
4     
5     

 x¶IiK4 

~vZ{A bB¶w{A PKf} ~¶wk Z¶ZIK{A 
1     
2     
3     
4     
5     

 x¶IiK5 

~vZ{A bB¶w{A PKf} ~¶wk Z¶ZIK{A 
1     
2     
3     
4     
5     

  


