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SW. XaYLeU¶V CROOeJe ± AXWRQRPRXV  

MXPbaL  

  

S\OOabXV   

FRU ODD SePeVWeU CRXUVeV LQ  

MATHEMATICS  

(2018-2019)  

  
CRQWeQWV:  
TKeRU\ S\OOabXV IRU CRXUVeV:    
    
          S.MaW.1.01 - CALCULUS  I 
          S.MaW.1.02 ± AOJebUa I                                        
           S.MaW.3.01 ± CaOcXOXV III 
           S.MaW.3.02 ± AOJebUa III  
           S.MaW.3.03 ± FLQLWe MaWKePaWLcV            
            S.MaW.5.01 ± CaOcXOXV V 
      S.MaW.5.02 - ALGEBRA V 
  S.MaW.5.03 ± TOPOLOGY OF METRIC SPACES I  
  S.MaW.5.04 ± NUMERICAL METHODS I 
          S.MaW.5.AC.01 ±  CRPSXWeU SURJUaPPLQJ I 
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F.<.B.SF. ± MDWKHPDWLFV       CRXUVH CRGH: 
S.MAT.1.01 
  
TLWOH: CALCULUS ± I 
 
LHDUQLQJ OEMHFWLYHV: TR OeaUQ abRXW (L) OXb a[LRP RI 𝑅 aQd LWV cRQVeTXeQceV. 

 (LL) CRQYeUJeQce  RI  VeTXeQceV LQ 𝑅. 
 (LLL) LLPLW aQd cRQWLQXLW\  RI  UeaO  YaOXed  IXQcWLRQV RI 

RQe                     YaULabOe.  
NXPEHU RI OHFWXUHV : 45 
 
UQLW-I: RHDO NXPEHU S\VWHP DQG SHTXHQFH RI RHDO NXPEHUV     (15 
LHFWXUHV) 
RHDO NXPEHUV: ReaO QXPbeU V\VWeP aQd RUdeU SURSeUWLeV RI  𝑅, AbVROXWe YaOXe SURSeUWLeV 
AM-GM LQeTXaOLW\, CaXcK\-ScKZaU]  LQeTXaOLW\, IQWeUYaOV aQd QeLJKbRXUKRRd, HaXVdRUII 
SURSeUW\, BRXQded VeWV, CRQWLQXXP SURSeUW\ (O.X.b.a[LRP±VWaWePeQW, J.O.b.) aQd LWV 
cRQVeTXeQceV, SXSUePXP aQd LQILPXP, Ma[LPXP aQd PLQLPXP, AUcKLPedeaQ SURSeUW\ aQd 
LWV aSSOLcaWLRQV, DeQVLW\ WKeRUeP. 
SHTXHQFHV: DeILQLWLRQ RI a VeTXeQce aQd e[aPSOeV, CRQYeUJeQce RI a VeTXeQce, eYeU\ 
cRQYeUJeQW VeTXeQce LV bRXQded, LLPLW RI  a VeTXeQce, XQLTXeQeVV RI  OLPLW LI LW e[LVWV, 
DLYeUJeQW VeTXeQceV, CRQYeUJeQce  RI  VWaQdaUd VeTXeQceV  OLNe  ^݊ଵ ൗ ሽ , ^aQ` SeTXeQWLaO 
YeUVLRQ RI BRO]aQR-WeLeUVWUaVV WKeRUeP.   
 
UQLW II: SHTXHQFHV (FRQWG.)         (15 
LHFWXUHV) 
AOJebUa RI cRQYeUJeQW VeTXeQceV, SaQdZLcK WKeRUeP IRU VeTXeQceV, MRQRWRQe VeTXeQceV, 
MRQRWRQe CRQYeUJeQce WKeRUeP aQd LWV cRQVeTXeQceV VXcK aV cRQYeUJeQce RI  ቀ1  ଵ


ቁ


. 
SXEVHTXHQFHV: DeILQLWLRQ, SXbVeTXeQce RI a cRQYeUJeQW VeTXeQce LV cRQYeUJeQW aQd 
cRQYeUJeV WR WKe VaPe OLPLW. 
CDXFK\ VHTXHQFH: DeILQLWLRQ, eYeU\ cRQYeUJeQW VeTXeQce LV a CaXcK\ VeTXeQce aQd cRQYeUVe. 
 
UQLW III: LLPLWV DQG CRQWLQXLW\ RI UHDO YDOXHG IXQFWLRQV RI RQH YDULDEOH  (15 
LHFWXUHV) 
LLPLW RI FXQFWLRQV:  GUaSKV RI VRPe VWaQdaUd IXQcWLRQV VXcK aV _[_, e[,  ORJ [,  ଵ

௫
,  a[2+b[+c,  

[3,      [ް (FORRULQJ IXQcWLRQ), ň[ŉ (CeLOLQJ IXQcWLRQ),  VLQ [, cRV [,  WaQ [,  [ VLQ(1/[),  [2 
VLQ(1/[) RYeU 
VXLWabOe LQWeUYaOV, GUaSK RI a bLMecWLYe IXQcWLRQ aQd LWV LQYeUVe, LLPLW RI a IXQcWLRQ, eYaOXaWLRQ 
RI OLPLW RI VLPSOe IXQcWLRQV XVLQJ ∈ െߜ deILQLWLRQ, XQLTXeQeVV RI  OLPLW LI LW e[LVWV, AOJebUa RI  
OLPLWV (ZLWK SURRI), LLPLW RI a cRPSRVLWe IXQcWLRQV, SaQdZLcK WKeRUeP (RQO\ VWaWePeQW), LeIW 
KaQd aQd ULJKW KaQd OLPLWV,  QRQ±e[LVWeQce  RI   OLPLWV, LLPLW  aV ݔ → േ∞.  
CRQWLQXRXV IXQFWLRQV: CRQWLQXLW\ RI a UeaO YaOXed IXQcWLRQ RQ a VeW LQ WeUPV RI OLPLWV, 
e[aPSOeV, CRQWLQXLW\ RI a UeaO YaOXed IXQcWLRQ aW eQd SRLQWV RI dRPaLQ, ∈ െߜ deILQLWLRQ RI 
cRQWLQXLW\, SeTXeQWLaO cRQWLQXLW\, AOJebUa RI cRQWLQXRXV IXQcWLRQV, CRQWLQXLW\ RI cRPSRVLWe 
IXQcWLRQV. DLVcRQWLQXRXV IXQcWLRQV, e[aPSOeV RI  UePRYabOe aQd eVVeQWLaO dLVcRQWLQXLW\.  
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RHFRPPHQGHG BRRNV: 
1. R. R. GROdbeUJ, MeWKRdV  RI  ReaO AQaO\VLV, O[IRUd aQd IBH, 1964. 
2. BLQPRUe, MaWKePaWLcaO AQaO\VLV, CaPbULdJe UQLYeUVLW\ PUeVV, 1982. 
3. RRbeUW G. BaUWOe aQd DRQaOd R. SKeUbeW : IQWURdXcWLRQ WR ReaO AQaO\VLV, SSULQJeU VeUOaJ. 
4. HRZaUd AQWRQ, CaOcXOXV - A QeZ HRUL]RQ, SL[WK EdLWLRQ, JRKQ WLOe\ aQd SRQV IQc,1999. 
AGGLWLRQDO RHIHUHQFH BRRNV 
1. T. M. ASRVWRO, CaOcXOXV VRO I, WLOe\ & SRQV (AVLa) PWe. LWd. 
2. CRXUaQW aQd JRKQ, A IQWURdXcWLRQ WR CaOcXOXV aQd AQaO\VLV, SSULQJeU. 
3. AMLW aQd KXPaUeVaQ, A BaVLc CRXUVe LQ ReaO AQaO\VLV, CRC PUeVV, 2014. 
4. JaPeV SWeZaUW, CaOcXOXV, TKLUd EdLWLRQ, BURRNV/cROe PXbOLVKLQJ CRPSaQ\,1994. 
5. SXdKLU R. GKRUSade aQd BaOPRKaQ V. LLPa\e, A CRXUVe LQ CaOcXOXV aQd ReaO 
AQaO\VLV,     SSULQJeU IQWeUQaWLRQaO LWd, 2000.  
 
AVVLJQPHQWV (TXWRULDOV) 
1. ASSOLcaWLRQ baVed e[aPSOeV RI AUcKLPedeaQ SURSeUW\, LQWeUYaOV, QeLJKbRXUKRRd. 
2. CRQVeTXeQceV RI cRQWLQXXP SURSeUW\, LQILPXP aQd VXSUePXP RI VeWV. 
3. CaOcXOaWLQJ OLPLWV RI VeTXeQce. 
4. CaXcK\ VeTXeQce, PRQRWRQe VeTXeQce. 
5. LLPLW RI a IXQcWLRQ aQd SaQdZLcK WKeRUeP. 
6. CRQWLQXRXV aQd dLVcRQWLQXRXV IXQcWLRQV. 
 
F.<.B.SF. ± MDWKHPDWLFV             CRXUVH CRGH: S.MAT.1.02  
   
TLWOH: ALGEBRA - I  
  
LHDUQLQJ OEMHFWLYHV: TR OeaUQ abRXW (L) dLYLVLbLOLW\ RI LQWeJeUV.  

 (LL) SURSeUWLeV RI eTXLYaOeQce UeOaWLRQV aQd SaUWLWLRQV.  
(LLL) URRWV RI SRO\QRPLaOV.  

NXPEHU RI OHFWXUHV : 45  
  
PUHUHTXLVLWHV:  
SHW TKHRU\: SeW, VXbVeW, XQLRQ aQd LQWeUVecWLRQ RI WZR VeWV, ePSW\ VeW, XQLYeUVaO VeW, 
cRPSOePeQW RI a VeW, De MRUJaQ'V OaZV, CaUWeVLaQ SURdXcW RI WZR VeWV, ReOaWLRQV, PeUPXWaWLRQV 
aQd cRPbLQaWLRQV.  
CRPSOH[ QXPEHUV: AddLWLRQ aQd PXOWLSOLcaWLRQ RI cRPSOe[ QXPbeUV, PRdXOXV, aPSOLWXde aQd 
cRQMXJaWe RI a cRPSOe[ QXPbeU.  
  
UQLW I: IQWHJHUV DQG GLYLVLELOLW\                                                  (15 LHFWXUHV)  
SWaWePeQWV RI ZeOO-RUdeULQJ SURSeUW\ RI QRQ-QeJaWLYe LQWeJeUV, PULQcLSOe RI ILQLWe LQdXcWLRQ 
(ILUVW aQd VecRQd) aV a cRQVeTXeQce RI ZeOO-RUdeULQJ SURSeUW\, BLQRPLaO WKeRUeP IRU QRQ-
QeJaWLYe e[SRQeQWV, PaVcaO TULaQJOe. DLYLVLbLOLW\ LQ LQWeJeUV, dLYLVLRQ aOJRULWKP, JUeaWeVW 
cRPPRQ dLYLVRU (J.c.d.) aQd OeaVW cRPPRQ PXOWLSOe (O.c.P.) RI WZR LQWeJeUV, baVLc SURSeUWLeV 
RI J.c.d. VXcK aV e[LVWeQce aQd XQLTXeQeVV RI J.c.d. RI LQWeJeUV a aQd b aQd  WKaW WKe J.c.d. caQ 
be e[SUeVVed aV Pa + Qb ZKeUe P, Q aUe LQ Z, EXcOLdeaQ aOJRULWKP, PULPeV, EXcOLd'V OePPa, 
FXQdaPeQWaO WKeRUeP RI aULWKPeWLc, WKe VeW RI SULPeV LV LQILQLWe. CRQJUXeQceV, deILQLWLRQ aQd 
eOePeQWaU\ SURSeUWLeV, EXOeU¶V � IXQcWLRQ, SWaWePeQWV RI EXOeU¶V WKeRUeP, FeUPaW¶V WKeRUeP 
aQd WLOVRQ WKeRUeP, ASSOLcaWLRQV.  
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UQLW II: FXQFWLRQV DQG ETXLYDOHQFH UHODWLRQV                          (15 LHFWXUHV) DeILQLWLRQ RI a 
IXQcWLRQ, dRPaLQ, cRdRPaLQ aQd UaQJe RI a IXQcWLRQ, cRPSRVLWe IXQcWLRQV, e[aPSOeV, DLUecW 
LPaJe I [ A ] aQd LQYeUVe LPaJe I-1[A] RI a IXQcWLRQ. IQMecWLYe, VXUMecWLYe, bLMecWLYe IXQcWLRQV, 
CRPSRVLWe RI LQMecWLYe, VXUMecWLYe, bLMecWLYe IXQcWLRQV, IQYeUWLbOe IXQcWLRQV, BLMecWLYe IXQcWLRQV 
aUe LQYeUWLbOe aQd cRQYeUVeO\, E[aPSOeV RI IXQcWLRQV LQcOXdLQJ cRQVWaQW, LdeQWLW\, SURMecWLRQ, 
LQcOXVLRQ, BLQaU\ RSeUaWLRQ aV a IXQcWLRQ, SURSeUWLeV, e[aPSOeV. ETXLYaOeQce UeOaWLRQV, 
ETXLYaOeQce cOaVVeV, SURSeUWLeV VXcK aV WZR eTXLYaOeQceV cOaVVeV aUe eLWKeU LdeQWLcaO RU dLVMRLQW. 
DeILQLWLRQ RI SaUWLWLRQ, eYeU\ SaUWLWLRQ JLYeV aQ eTXLYaOeQce UeOaWLRQ aQd YLce YeUVa, CRQJUXeQce 
aQ eTXLYaOeQce UeOaWLRQ RQ Z, ReVLdXe cOaVVeV, PaUWLWLRQ RI Z, AddLWLRQ PRdXOR Q, MXOWLSOLcaWLRQ 
PRdXOR Q, e[aPSOeV, cRQMXJaWe cOaVVeV.  
  
UQLW III: PRO\QRPLDOV                                                                                            (15 LHFWXUHV)  
DeILQLWLRQ RI SRO\QRPLaO, SRO\QRPLaOV RYeU F  ZKeUe F = Q , R ,C. AOJebUa RI SRO\QRPLaOV, 
deJUee RI SRO\QRPLaO, baVLc SURSeUWLeV, DLYLVLRQ aOJRULWKP LQ F[X](ZLWKRXW SURRI) aQd J.c.d. RI 
WZR SRO\QRPLaOV aQd LWV baVLc SURSeUWLeV (ZLWKRXW SURRI), EXcOLdeaQ aOJRULWKP (ZLWKRXW SURRI), 
aSSOLcaWLRQV, RRRWV RI a SRO\QRPLaO, UeOaWLRQ beWZeeQ URRWV aQd cReIILcLeQWV, PXOWLSOLcLW\ RI a 
URRW, RePaLQdeU WKeRUeP, FacWRU WKeRUeP, A SRO\QRPLaO RI deJUee Q RYeU F KaV aW PRVW Q URRWV. 
CRPSOe[ URRWV RI a SRO\QRPLaO LQ R[X] RccXU LQ cRQMXJaWe SaLUV, SWaWePeQW RI FXQdaPeQWaO 
TKeRUeP RI AOJebUa, A SRO\QRPLaO RI deJUee Q LQ R[X]  KaV e[acWO\ Q cRPSOe[ URRWV cRXQWed 
ZLWK PXOWLSOLcLW\.  A QRQ-cRQVWaQW SRO\QRPLaO LQ R[X] caQ be e[SUeVVed aV a SURdXcW RI OLQeaU 
aQd TXadUaWLc IacWRUV LQ C[X]. NeceVVaU\ cRQdLWLRQ IRU a UaWLRQaO QXPbeU WR be a URRW RI a 
SRO\QRPLaO ZLWK LQWeJeU cReIILcLeQWV, VLPSOe cRQVeTXeQceV VXcK aV S LV aQ LUUaWLRQaO QXPbeU 
ZKeUe S LV a SULPe QXPbeU, QWK URRWV RI XQLW\, VXP RI  QWK  URRWV RI  XQLW\.  
  
RHFRPPHQGHG BRRNV  

1. DaYLd M. BXUWRQ, EOePeQWaU\ NXPbeU TKeRU\, SeYeQWK EdLWLRQ, McGUaZ HLOO 
EdXcaWLRQ  

     (IQdLa) PULYaWe  LWd.  
2. NRUPaQ L. BLJJV, DLVcUeWe MaWKePaWLcV, ReYLVed EdLWLRQ, COaUeQdRQ PUeVV, O[IRUd 
1989.  

  
AGGLWLRQDO RHIHUHQFH BRRNV  

1. I. NLYeQ aQd S. ZXcNeUPaQ, IQWURdXcWLRQ WR WKe WKeRU\ RI QXPbeUV, TKLUd EdLWLRQ, WLOe\      
EaVWeUQ, NeZ DeOKL, 1972.  
2. G. BLUNRII aQd S. MacOaQe, A SXUYe\ RI MRdeUQ AOJebUa, TKLUd EdLWLRQ, Mac MLOOaQ, 
NeZ      YRUN, 1965.  
3. N. S. GRSaONULVKQaQ, UQLYeUVLW\ AOJebUa, Ne AJe IQWeUQaWLRQaO LWd, ReSULQW, 2013.  
4. I .N. HeUVWeLQ, TRSLcV LQ AOJebUa, JRKQ WLOe\, 2006.  
5. P. B. BKaWWacKaU\a S. K. JaLQ aQd S. R. NaJSaXO, BaVLc AbVWUacW AOJebUa, NeZ AJe  

     IQWeUQaWLRQaO, 1994.  
6. KeQQeWK RRVeQ, DLVcUeWe MaWKePaWLcV aQd LWV aSSOLcaWLRQV, Mc-GUaZ HLOO IQWeUQaWLRQaO      
EdLWLRQ, MaWKePaWLcV SeULeV.  

  
AVVLJQPHQWV (TXWRULDOV)  

1. MaWKePaWLcaO LQdXcWLRQ (TKe SURbOePV dRQe LQ F.Y.J.C. Pa\ be aYRLded).  
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2. DLYLVLRQ AOJRULWKP aQd EXcOLdeaQ aOJRULWKP, LQ Z, PULPeV aQd WKe FXQdaPeQWaO 
TKeRUeP RI      AULWKPeWLc.  
3. FXQcWLRQV (dLUecW LPaJe aQd LQYeUVe LPaJe). IQMecWLYe, VXUMecWLYe, bLMecWLYe IXQcWLRQV, 
ILQdLQJ      LQYeUVeV RI bLMecWLYe IXQcWLRQV.  
4. CRQJUXeQceV aQd EXOeU¶V � IXQcWLRQ, FeUPaW'V OLWWOe WKeRUeP, EXOeU'V WKeRUeP aQd 
WLOVRQ'V      WKeRUeP.  
5. ETXLYaOeQce UeOaWLRQ.  
6. FacWRU TKeRUeP, UeOaWLRQ beWZeeQ URRWV aQd cReIILcLeQWV RI SRO\QRPLaOV, IacWRUL]aWLRQ 
aQd     UecLSURcaO SRO\QRPLaOV.  

  
  
                                   
CIA I – 20 marks, 45 mins.  (ObjectivesͬShort questions͕ not more than ϱ marks eachͿ  
CIA II – 20 marks, 45 mins. (ObjectivesͬShort questions͕ not more than ϱ marks eachͿ 
End Semester exam – 60 marks, 2 hours.  
There will be three questions͕ one per unit͘ The Choice is internalͲ i͘e͘ within a unit and could be 
between ϱϬй to ϭϬϬй  
 
S.<.B.SF. ± MDWKHPDWLFV                 CRXUVH CRGH: S.MAT.3.01   
  
TLWOH: CALCULUS ± III  
  
 LHDUQLQJ OEMHFWLYHV: TR OeaUQ abRXW (L) RLePaQQ  IQWeJUaWLRQ   (LL)   DLIIHUHQW  FRRUGLQDWH  

V\VWHPV, SNHWFKLQJ  LQ  IPSURSHU  LQWHJUDOV ,  ȕ    DQG  ň   IXQFWLRQVR 2   DQG  R 3,                                                                        
LLL) GRXEOH LQWHJUDOV DQG LWV DSSOLFDWLRQV  

NXPEHU RI OHFWXUHV : 45   
  
UQLW  I: RLHPDQQ IQWHJUDWLRQ                                                                            (15 LHFWXUHV)  
  
ASSUR[LPaWLRQ RI aUea,USSeU / LRZeU RLePaQQ VXPV aQd SURSeUWLeV, USSeU / LRZeU LQWeJUaOV,  
DeILQLWLRQ  RI  RLePaQQ  LQWeJUaO  RQ  a  cORVed  aQd  bRXQded  LQWeUYaO, CULWeULRQ IRU  RLePaQQ  

b 

LQWeJUabLOLW\, FRU a < c < b,  I ∈ R[a, b]  LI aQd RQO\ LI  I ∈ R[a, c] aQd I ∈ R[c, b]  ZLWK  � f =  
a 

c b 

� f + 
� 

f . PURSeUWLeV: I, J ∈ R[a, b]   WKeQ  Ȝ I ∈ R[a, b]    aQd  I+J ∈ R[a, b]   ZLWK  
a c 
b b b b b b b 

� Ȝ f = Ȝ � f  aQd   � f + J = � f  + � g  aQd;  I ∈ R[a, b]    ŇIŇ∈ R[a, b];  Ň� fŇ�� ŇfŇ;   
a a a a a a a  b 
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 f �0 �a f�0;    I ∈ C[a, b]      I ∈ R[a, b];      LI  I  LV  bRXQded  ZLWK  ILQLWe  QXPbeU  RI 

dLVcRQWLQXLWLeV  WKeQ  I ∈ R[a, b] ;  JeQeUaOL]e  WKLV  LI  I  LV  PRQRWRQe  WKeQ  I ∈ R[a, b].   

  
UQLW II: IQGHILQLWH DQG LPSURSHU LQWHJUDOV                                                       (15 LHFWXUHV)  
 [ 

CRQWLQXLW\  RI  F([) = � f(W)dW  ZKeUe  I ∈ R[a, b],  FXQdaPeQWaO WKeRUeP RI caOcXOXV,MeaQ  
a 

YaOXe WKeRUeP,  IQWeJUaWLRQ b\ SaUWV,  LeLbQLW] UXOe,  IPSURSeU  LQWeJUaOV ± W\Se 1 aQd  W\Se 
2, AbVROXWe  cRQYeUJeQce RI  LPSURSeU LQWeJUaOV, CRPSaULVRQ WeVWV, AbeO¶V aQd DLULcKOeW¶V 
WeVWV (ZLWKRXW SURRI);    ȕ  aQd  ň  IXQcWLRQV   ZLWK  WKeLU  SURSeUWLeV,  UeOaWLRQVKLS  beWZeeQ 
ȕ  aQd ň   IXQcWLRQV.  
  
UQLW III: ASSOLFDWLRQV                                                                                        (15 LHFWXUHV)  
  
TRSLcV  IURP  aQaO\WLc JeRPeWU\ ± VNeWcKLQJ RI  UeJLRQV LQ  R2 aQd  R3 ,  JUaSK RI  a IXQcWLRQ, 
OeYeO VeWV, C\OLQdeUV  aQd  QXadULc  VXUIaceV, CaUWeVLaQ cRRUdLQaWeV, PROaU cRRUdLQaWeV, SSKeULcaO 

cRRUdLQaWeV, C\OLQdULcaO cRRUdLQaWeV aQd cRQYeUVLRQV IURP RQe cRRUdLQaWe  V\VWeP WR  aQRWKeU.
  (a) DRXbOe LQWeJUaOV: DeILQLWLRQ RI dRXbOe LQWeJUaOV RYeU UecWaQJOeV, SURSeUWLeV, dRXbOe 
LQWeJUaOV  
     RYeU a bRXQded UeJLRQ.  

(b) FXbLQL`V WKeRUeP (ZLWKRXW SURRI) ± LWeUaWed  LQWeJUaOV, dRXbOe  LQWeJUaOV aV YROXPe.  
(c) ASSOLcaWLRQ RI dRXbOe LQWeJUaOV: aYeUaJe YaOXe, aUea, PRPeQW, ceQWeU RI  PaVV.  
(d) DRXbOe LQWeJUaO LQ SROaU IRUP.  

(ReIeUeQce IRU UQLW III: SecWLRQV 5.1, 5.2, 5.3 aQd 5.5 IURP MaUVdeQ-TURPba-WeLQVWeLQ).  
  
  
  
  
RHIHUHQFHV:  
  

ϭ͘ GROdbeUJ, RLcKaUd R.: MeWKRdV RI UeaO aQaO\VLV. (2Qd ed.) NeZ YRUN. JRKQ 
WLOe\ & SRQV, IQc., 1976. 0-471-31065-4--(515.8GOL)  
  
Ϯ͘ GROdbeUJ, RLcKaUd R.:  MeWKRdV  RI  UeaO aQaO\VLV. (1VW ed. IQdLaQ ReSULQW)  NeZ 
DeOKL. O[IRUd  &  IBH  PXbOLVKLQJ CR., 1964(1975).--(515.8GOL)  
  
ϯ͘ KXPaU, AMLW  &  KXPaUeVaQ, S.: A baVLc cRXUVe LQ UeaO aQaO\VLV. (IQdLaQ UeSULQW) 
   
  
ϰ͘ BRca RaWRQ. CRC PUeVV, 2015. 978-1-4822-1637-0--(515.8KXP/KXP)  
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ϱ͘ ASRVWRO, TRP M.:  CaOcXOXV, VRO.-II. [MXOWL-YaULabOe caOcXOXV aQd OLQeaU 
aOJebUa,  ZLWK        aSSOLcaWLRQV WR dLIIeUeQWLaO eTXaWLRQV aQd SURbabLOLW\] (2Qd ed.) NeZ 
YRUN. JRKQ WLOe\ &         SRQV, IQc., 1969. 0-471-00008-6--(515.14APO)  
  
ϲ͘ SWeZaUW, JaPeV: MXOWLYaULabOe caOcXOXV:cRQceSWV & cRQWe[WV. PacLILc 

GURYe.BURRNV/CROe  PXbOLVKLQJ CRPSaQ\, 1998. 0-534-35509-9--(515STE)   

  
ϳ͘ MaUVdeQ, JeUUROd E.;TURPba, AQWKRQ\ J. & WeLQVWeLQ, AOaQ: BaVLc  
PXOWLYaULabOecaOcXOXV.  

(IQdLaQ UeSULQW) NeZ DeOKL. SSULQJeU (IQdLa) PULYaWe LLPLWed, 1993(2004).  
81-8128-186-1--(515.84MAR)  
  
ϴ͘ RRbeUW G.  & SKeUbeUW, DRQaOd  R.:  IQWURdXcWLRQ  WR  UeaO  aQaO\VLV. (3Ud ed.)  
NeZ DeOKL. WLOe\ IQdLa (P) LWd, 2005(2007). 81-265-1109-5--(515.8BaU/SKe)  
  

SXJJHVWHG TXWRULDOV:  
  

1. CaOcXOaWLRQ RI  XSSeU VXP, ORZeU VXP aQd RLePaQQ LQWeJUaO.  
2. PURbOePV RQ SURSeUWLeV RI   RLePaQQ LQWeJUaO.  
3. PURbOePV RQ IXQdaPeQWaO WKeRUeP RI caOcXOXV, PeaQ YaOXe WKeRUePV, LQWeJUaWLRQ b\ 
SaUWV,      LeLbQLW] UXOe.  
4. CRQYeUJeQce RI LPSURSeU LQWeJUaOV, aSSOLcaWLRQV RI cRPSaULVRQ WeVWV, AbeO'V aQd 
DLULcKOeW'V      WeVWV.  
5. SNeWcKLQJ RI  UeJLRQV LQ  R2 aQd  R3 , JUaSK RI  a IXQcWLRQ, OeYeO VeWV, C\OLQdeUV  aQd  

QXadULc     VXUIaceV, cRQYeUVLRQV IURP RQe cRRUdLQaWe V\VWeP WR aQRWKeU.   

6. DRXbOe LQWeJUaOV, LWeUaWed LQWeJUaOV, aSSOLcaWLRQV WR cRPSXWe aYeUaJe YaOXe, aUea, 
PRPeQW,      ceQWeU RI PaVV.  

  
*******************  

  
  
  

S.<.B.SF. ± MDWKHPDWLFV                 CRXUVH CRGH: S.MAT.3.02   
  
TLWOH: ALGEBRA - III  
  
 LHDUQLQJ OEMHFWLYHV: (L) TR XQdeUVWaQd  OLQeaU PaSV  aQd  LVRPRUSKLVP beWZeeQ YecWRU VSaceV  

                                         (LL) TR VWXd\  deWeUPLQaQW  IXQcWLRQ YLa SeUPXWaWLRQV aQd LWV LaSOace 
e[SaQVLRQ,   

                                             IQYeUVe  RI  a PaWUL[  b\  adMRLQW  PeWKRd,  CUaPeU`V  UXOe,   
                                         (LLL) TR VWXd\  GUaP±ScKPLdW  RUWKRJRQaOL]aWLRQ  SURceVV  LQ  aQ  LQQeU  

SURdXcW                                                   VSace.  
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NXPEHU RI OHFWXUHV : 45   
  
UQLW  I: LLQHDU TUDQVIRUPDWLRQV DQG MDWULFHV                                                     (15 
LHFWXUHV)  
  
1. ReYLeZ RI  OLQeaU WUaQVIRUPaWLRQV  aQd  PaWUL[ aVVRcLaWed ZLWK a OLQeaU WUaQVIRUPaWLRQ: 

KeUQeO  aQd      LPaJe RI a OLQeaU WUaQVIRUPaWLRQ, RaQN±  NXOOLW\ WKeRUeP (ZLWK SURRI), LLQeaU 

LVRPRUSKLVPV  aQd   

    LWV  LQYeUVe.      AQ\  Q±dLPeQVLRQaO UeaO YecWRU VSace LV LVRPRUSKLc WR RMaWUL[ RI VXP, 

VcaOaU  PXOWLSOe, cRPSRVLWe  aQd  LQYeUVe  RI   LLQeaU WUaQVIRUPaWLRQVQ , SXP aQd VcaOaU PXOWLSOe 

RI a OLQeaU.    

    WUaQVIRUPaWLRQ, VSaceL(U,V) RI LLQeaU WUaQVIRUPaWLRQ IURP U  WR V ZKeUe U aQd V aUe ILQLWe      
dLPeQVLRQaO YecWRU VSaceV RYeU R , WKe dXaO VSace V*, OLQeaU IXQcWLRQaO, OLQeaU RSeUaWRU.  
  
2. EOePeQWaU\ URZ RSeUaWLRQV, eOePeQWaU\ PaWULceV, eOePeQWaU\  PaWULceV  aUe  LQYeUWLbOe  
aQd  aQ     LQYeUWLbOe PaWUL[ LV a SURdXcW RI eOePeQWaU\ PaWULceV.   
  
3. RRZ VSace, cROXPQ VSace RI aQ  Pî Q PaWUL[, URZ UaQN aQd cROXPQ UaQN RI a PaWUL[, 

ETXLYaOeQce     RI WKe URZ aQd WKe cROXPQ UaQN, IQYaULaQce RI  UaQN XSRQ eOePeQWaU\ URZ RU cROXPQ 

RSeUaWLRQV.   

  
4. ETXLYaOeQce  RI  UaQN  RI  aQ  Pî Q  PaWUL[  aQd  UaQN  RI  WKe  OLQeaU  WUaQVIRUPaWLRQ  LA: R
Q ĺ  RP     LA( X) = AX   ZKeUe  A  LV  aQ  Pî Q  PaWUL[. TKe dLPeQVLRQ RI VROXWLRQ VSace RI WKe 

V\VWeP RI     OLQeaU eTXaWLRQ  AX = O  eTXaOV  Q±UaQN(A).   

  
5. TKe  VROXWLRQV RI   QRQ ± KRPRJeQeRXV  V\VWePV  RI   OLQeaU eTXaWLRQV UeSUeVeQWed  b\  
AX = B,      E[LVWeQce RI a VROXWLRQ ZKeQ UaQN(A)= UaQN(A, B).   TKe  JeQeUaO VROXWLRQ RI  WKe 
V\VWeP LV WKe     VXP RI  a SaUWLcXOaU VROXWLRQ RI  WKe  V\VWeP  aQd  WKe VROXWLRQ RI  WKe  aVVRcLaWed  
KRPRJeQeRXV      V\VWeP.   
  
UQLW  II: DHWHUPLQDQWV                                                                                               (15 
LHFWXUHV)  
  

1. DeILQLWLRQ RI deWeUPLQaQW aV aQ Q±OLQeaU VNeZ±V\PPeWULc IXQcWLRQ IURP RQî RQ î «îR 

Q ĺ   R     VXcK WKaW deWeUPLQaQW RI   (E1 , E 2 ,«,E Q )  LV  1 ZKeUe EM   deQRWeV WKe M WK 

cROXPQ RI  WKe LdeQWLW\      PaWUL[ IQ. DeWeUPLQaQW RI a PaWUL[ aV deWeUPLQaQW RI LWV cROXPQ 

YecWRUV (RU URZ YecWRUV).    
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2. RI  2 E[LVWeQce aQd XQLTXeQeVV RI deWeUPLQaQW IXQcWLRQ YLa SeUPXWaWLRQV, CRPSXWaWLRQ RI  
deWeUPLQaQW î 2,  3î 3 PaWULceV, dLaJRQaO PaWULceV, BaVLc UeVXOWV RQ deWeUPLQaQWV VXcK aV 

deW(A)=deW(AW),    

     deW(AB) =  deW(A) deW(B).  LaSOace e[SaQVLRQ RI  a deWeUPLQaQW, VaQdeUPRQde  
deWeUPLQaQW,       deWeUPLQaQW  RI  XSSeU  WULaQJXOaU aQd ORZeU  WULaQJXOaU  PaWULceV,  ILQdLQJ  
deWeUPLQaQWV  b\       URZ  UedXcWLRQ  PeWKRd.  
  

3. LLQeaU deSeQdeQce aQd LQdeSeQdeQce RI YecWRUV LQ RQ  XVLQJ deWeUPLQaQWV.  TKe 

e[LVWeQce aQd     XQLTXeQeVV RI  WKe V\VWeP AX = B  ZKeUe  A LV aQ Q î Q PaWUL[ ZLWK 

deW(A)  � 0. CRIacWRUV aQd     PLQRUV, AdMRLQW RI aQ Qî Q PaWUL[.  BaVLc UeVXOWV VXcK aV  

A (adM A) = deW(A) I Q .    AQ   Qî Q UeaO      PaWUL[ LV LQYeUWLbOe LI aQd RQO\ 

LI deW(A) � 0. IQYeUVe (LI e[LVWV) RI a VTXaUe PaWUL[  b\  adMRLQW     PeWKRd, CUaPeU'V UXOe.   

  
4. DeWeUPLQaQW aV aUea aQd YROXPe.   

  
  
  
UQLW  III: IQQHU PURGXFW SSDFHV                                                                             (15 
LHFWXUHV)   
  
1. DRW SURdXcW LQ RQ, DeILQLWLRQ RI JeQeUaO LQQeU SURdXcW RQ a YecWRU VSace RYeU R. 

E[aPSOeV RIʌ      LQQeU SURdXcW LQcOXdLQJ WKe LQQeU SURdXcW <I, J> = � f(W)g(W)dW RQ  C[í ʌ, ʌ ], 

WKe VSace RI      cRQWLQXRXV UeaO YaOXed IXQcWLRQV RQ [  

  
2. NRUP RI a YecWRU LQ aQ LQQeU SURdXcW VSace. CaXcK\±ScKZaU] LQeTXaOLW\, TULaQJOe 
LQeTXaOLW\,      OUWKRJRQaOLW\ RI  YecWRUV, P\WKaJRUaV¶V WKeRUeP aQd  JeRPeWULc aSSOLcaWLRQV LQ 
R2 , PURMecWLRQV      RQ a OLQe, TKe  SURMecWLRQ  beLQJ  WKe  cORVeVW  aSSUR[LPaWLRQ, OUWKRJRQaO  
cRPSOePeQWV RI  a     VXbVSace, OUWKRJRQaO  cRPSOePeQWV  LQ R2   aQd  R3.  OUWKRJRQaO VeWV 
aQd RUWKRQRUPaO VeWV LQ      aQ LQQeU SURdXcW VSace, OUWKRJRQaO aQd RUWKRQRUPaO baVeV, GUaP±
ScKPLdW RUWKRJRQaOL]aWLRQ     SURceVV, SLPSOe e[aPSOeV LQ R2 , R3, R4.  

  
  
  
RHIHUHQFHV:   
  

1. LaQJ,  SeUJe:  IQWURdXcWLRQ  WR  OLQeaU aOJebUa. (2Qd  ed.  3Ud  IQdLaQ  UeSULQW)  
NeZ  DeOKL.     SSULQJeU (IQdLa) PULYaWe LLPLWed, 2005(2009). 81-8128-260-6--
(512.5LaQ)  
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2. KXPaUeVaQ, S.: LLQeaU aOJebUa : a JeRPeWULc aSSURacK. NeZ DeOKL. PUeQWLce-
HaOO OI IQdLa     PULYaWe LLPLWed, 2001. 81-203-1628-2--(512.5KUM)  

  
3. KULVKQaPXUWK\, V.; MaLQUa, V.P. & AURUa, J.L: IQWURdXcWLRQ WR OLQeaU aOJebUa. 
NeZ            DeOKL.AIILOLaWed EaVW-WeVW PUeVV PYW. LWd., 1976. 81-85095-15-9--
(512.5KRI)  
  
4. La\, DaYLd C.: LLQeaU aOJebUa aQd LWV aSSOLcaWLRQV. (3Ud ed.) NRLda. PeaUVRQ 
EdXcaWLRQ  IQc., 2016. 978-81-775-8333-5--(512.5La\)  

  
5. AUWLQ,  MLcKaeO: AOJebUa. (2Qd ed. IQdLaQ  ReSULQW)  NeZ  DeOKL.  PUeQWLce-HaOO  
OI  IQdLa PULYaWe LLPLWed, 1994. 81-203-0871-9--(512ART)  
  
6. HRIIPaQ, KeQQeWK  aQd  KXQ]e,  Ra\:  LLQeaU aOJebUa. (2Qd ed.)  NRLda.  PeaUVRQ  
IQdLa  

    EdXcaWLRQ  SeUYLceV PYW. LWd, 2015. 978-93-325-5007-0--(512.5HRI)  
  
7. SWUaQJ, GLObeUW: LLQeaU aOJebUa aQd LWV aSSOLcaWLRQV. (3Ud ed.) FRUW WRUWK. 
HaUcRXUW BUace     JRYaQRYLcK CROOeJe PXbOLVKeUV, 1988. 0-15-551005-3--(512.5STR)   
  
8. SPLWK, LaUU\: LLQeaU aOJebUa. (3Ud ed.) NeZ YRUN. SSULQJeU-VeUOaJ, 1978.0-
387-98455-0--    (512.5SMI)  
  
9. RaR, RaPacKaQdUa A. aQd BKLPaVaQNaUaQ, P.: LLQeaU AOJebUa. NeZ DeOKL. TaWa 
McJUaZ-    HLOO PXbOLVKLQJ CR. LWd., 1992. 0-07-460476-7--(512.5RAO)  
  
10. BaQcKRII,  TKRPaV  & WeUPeU, JRKQ: LLQeaU  aOJebUa WKURXJK  JeRPeWU\. (2Qd 
ed.)  NeZ  

      YRUN. SSULQJeU-VeUOaJ, 1984. 0-387-97586-1--(512.5BAN/WER)  
  
11. A[OeU, SKeOdRQ: LLQeaU aOJebUa dRQe  ULJKW. (2Qd ed.) NeZ DeOKL. SSULQJeU 
(IQdLa) PULYaWe       LLPLWed, 2010. 81-8489-532-2--(512.5A[O)  
  
12. JaQLcK, KOaXV: LLQeaU aOJebUa.NeZ DeOKL. SSULQJeU (IQdLa) PULYaWe LLPLWed, 
1994. 978-81- 8128-187-6--(512.5JaQ)  
  
13. BUeWVcKeU, OWWR: LLQeaU aOJebUa ZLWK aSSOLcaWLRQV.(3Ud ed.) NeZ DeOKL. DRUOLQJ  

KLQdeUVOe\         ( IQdLa) PYW. LWd, 2008. 81-317-1441-6--(512.5BUe)  

  
14. WLOOLaPV, GaUeWK: LLQeaU aOJebUa. NeZ DeOKL. NaURVa PXbOLVKLQJ HRXVe, 2009.   
81-7319-        981-3--(512.9WLO)  

  
  

SXJJHVWHG TXWRULDOV:  
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1. RaQN±NXOOLW\ TKeRUeP.   
2. S\VWeP RI  OLQeaU eTXaWLRQV.  

6 

3. CaOcXOaWLQJ deWeUPLQaQWV RI PaWULceV, dLaJRQaO aQd XSSeU / ORZeU WULaQJXOaU PaWULceV 
XVLQJ      deILQLWLRQ, LaSOace e[SaQVLRQ aQd  URZ UedXcWLRQ PeWKRd, LLQeaU deSeQdeQce / 
LQdeSeQdeQce     RI  YecWRUV  b\  deWeUPLQaQW cRQceSW.  
4. FLQdLQJ LQYeUVeV RI  VTXaUe PaWULceV XVLQJ adMRLQW PeWKRd, E[aPSOeV RQ CUaPeU¶V UXOe.  

5. E[aPSOeV RI IQQeU SURdXcW  VSaceV, OUWKRJRQaO cRPSOePeQWV LQ R2 , R3, R4.  2 

aQd  R3 .   

6. E[aPSOeV RQ  GUaP±ScKPLdW  SURceVV LQ R 

  
  
                                                              ******************** 

 
S.<.B.SF. ± MDWKHPDWLFV                 CRXUVH CRGH: S.MAT.3.03  
  
TLWOH: FINITE MATHEMATICS  
  
LHDUQLQJ OEMHFWLYHV: TR OeaUQ abRXW   (L) AdYaQced cRXQWLQJ     

                                                                  (LL) PeUPXWaWLRQ aQd RecXUUeQce ReOaWLRQ    

                                                                  (LLL) IQWURdXcWRU\  GUaSK  WKeRU\.  
(LY) IQWURdXcWLRQ  WR  SURbabLOLW\  PeaVXUe  

NXPEHU RI OHFWXUHV : 45   
  
UQLW I: CRXQWLQJ                                                                                     (15 LHFWXUHV)  

1. FLQLWe aQd LQILQLWe VeWV, CRXQWabOe aQd XQcRXQWabOe VeWV, e[aPSOeV VXcK aV N, Z, NîN,  Q,  
(0,1), R .   

2. AddLWLRQ aQd PXOWLSOLcaWLRQ SULQcLSOe, CRXQWLQJ VeWV RI SaLUV, WZR Za\V cRXQWLQJ.  
3. SWLUOLQJ QXPbeUV RI VecRQd NLQd, SLPSOe UecXUVLRQ IRUPXOae VaWLVILed  b\  S(Q,k)  aQd dLUecW 

IRUPXOae IRU S(Q,k) IRU  k = 1,2,Օ,Q .   
4. PLJeRQ KROe SULQcLSOe aQd LWV VWURQJ IRUP, LWV aSSOLcaWLRQV WR JeRPeWU\, PRQRWRQLc 

VeTXeQceV.   
5. BLQRPLaO aQd MXOWLQRPLaO TKeRUeP, PaVcaO LdeQWLW\, e[aPSOeV RI VWaQdaUd LdeQWLWLeV   
6. PeUPXWaWLRQ aQd cRPbLQaWLRQ RI VeWV aQd PXOWL-VeWV, cLUcXOaU SeUPXWaWLRQV, ePSKaVLV RQ 

VROYLQJ  SURbOePV.   
7. NRQ-QeJaWLYe aQd SRVLWLYe LQWeJUaO VROXWLRQV RI eTXaWLRQ [1 + [2 + Օ + [k = Q .   
8. PULQcLSOe RI IQcOXVLRQ aQd E[cOXVLRQ, LWV aSSOLcaWLRQV, deUaQJePeQWV, e[SOLcLW IRUPXOa IRU 

dQ , YaULRXV LdeQWLWLeV LQYROYLQJ dQ , deULYLQJ IRUPXOa IRU EXOeU¶V SKL IXQcWLRQ ĳ(Q).    
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9. PeUPXWaWLRQ RI RbMecWV, VQ cRPSRVLWLRQ RI SeUPXWaWLRQV, UeVXOWV VXcK aV eYeU\ SeUPXWaWLRQ 
LV SURdXcW  RI  dLVMRLQW  c\cOeV;  eYeU\  c\cOe  LV  SURdXcW  RI   WUaQVSRVLWLRQV,  eYeQ aQd Rdd 
SeUPXWaWLRQV, UaQN aQd VLJQaWXUe RI SeUPXWaWLRQ, caUdLQaOLW\ RI  SQ,  AQ .    

7 

10. RecXUUeQce UeOaWLRQ, deILQLWLRQ RI  KRPRJeQeRXV, QRQ-KRPRJeQeRXV,  OLQeaU aQd  QRQ-OLQeaU 
UecXUUeQce  UeOaWLRQ,  RbWaLQLQJ  UecXUUeQce  UeOaWLRQ  LQ  cRXQWLQJ  SURbOePV, VROYLQJ 
(KRPRJeQeRXV aV ZeOO aV QRQ-KRPRJeQeRXV) UecXUUeQce UeOaWLRQ b\ XVLQJ LWeUaWLYe PeWKRd, 
VROYLQJ a KRPRJeQeRXV UecXUUeQce UeOaWLRQ RI VecRQd deJUee XVLQJ aOJebUaLc PeWKRd 
SURYLQJ WKe QeceVVaU\ UeVXOW.   
  
  

UQLW II: GUDSK TKHRU\                                                                    (15 LHFWXUHV)  
  

1. DeILQLWLRQ, e[aPSOeV aQd baVLc SURSeUWLeV RI JUaSKV, SVeXdRJUaSKV, cRPSOeWe JUaSKV, 
bLSaUWLWe JUaSKV.  

2. IVRPRUSKLVP RI JUaSKV, SaWKV aQd cLUcXLWV, EXOeULaQ cLUcXLWV, HaPLOWRQLaQ c\cOeV, TKe 
adMaceQc\ PaWUL[, ZeLJKWed JUaSK.   

3. TUaYeOOLQJ VaOeVPaQ¶V SURbOeP, VKRUWeVW SaWK, FOR\d-WaUVKaOO aOJRULWKP, DLMNVWUa¶V 
aOJRULWKP.  
  
  
  
  

UQLW III: PUREDELOLW\ TKHRU\                                                          (15 LHFWXUHV)  

1. FLQLWeO\ AddLWLYe PURbabLOLW\ MeaVXUe.  
2. SLJPa FLeOdV.  
3. DLVcUeWe RaQdRP VaULabOeV.   
4. JRLQW DLVWULbXWLRQ RI RaQdRP VaULabOeV aV a PURbabLOLW\ MeaVXUe.   
5. E[SecWaWLRQ aQd VaULaQce RI DLVcUeWe RaQdRP VaULabOeV.  
6. CRQdLWLRQaO E[SecWaWLRQ.   
7. CKeb\VKeY¶V IQeTXaOLW\, WeaN LaZ RI  LaUJe NXPbeUV aQd CeQWUaO LLPLW TKeRUeP.   

  
  
  

RHFRPPHQGHG ERRNV:  

1. BLJJV, NRUPaQ L.: DLVcUeWe PaWKePaWLcV. (ReYLVed ed.) O[IRUd. O[IRUd UQLYeUVLW\ 
PUeVV, 1993. 0-19-853427-2--(510BIG)  
  

2. BUXaOdL, RLcKaUd A.: IQWURdXcWRU\ cRPbLQaWRULcV. (3Ud Ed.) USSeU SaddOe RLYeU. 
PUeQWLce-HaOO, IQc., 1999. 0-13-181488-5--(511.6BRU)  
  

3. GRRdaLUe, EdJaU aQd MLcKaeO PaUPeQWeU, MLcKaeO: DLVcUeWe MaWKePaWLcV ZLWK GUaSK  
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TKeRU\, PeaUVRQ.(3Ud ed.)  

  
4. RRVeQ, KeQQeWK H.: DLVcUeWe PaWKePaWLcV aQd LWV aSSOLcaWLRQV. (5WK ed.) NeZ DeOKL. 

TaWa Mc-GUaZ HLOO PXbOLVKLQJ CRPSaQ\ LLPLWed, 2003. 0-07-242434-6--(511ROS)  

ϴ 

  
5. MaUeN CaSLQVNL aQd TRPaV] ZaVWaZQLaN : PURbabLOLW\ WKURXJK PURbOePV, SSULQJeU.   

  
  
RHIHUHQFH BRRNV:   
  

1. KULVKQaPXUWK\, V.: CRPbLQaWRULcV: TKeRU\ aQd aSSOLcaWLRQV. NeZ DeOKL. AIILOLaWed 
EaVW-WeVW PUeVV PYW. LWd., 1985. 81-85336-02-4--(510KRI)  
  

2. RRVeQ, KeQQeWK H.: DLVcUeWe PaWKePaWLcV aQd LWV aSSOLcaWLRQV. (5WK ed.) NeZ DeOKL. 
TaWa Mc-GUaZ HLOO PXbOLVKLQJ CRPSaQ\ LLPLWed, 2003. 0-07-242434-6--(511ROS)  
  

3. LLSVcKXW], Se\PRXU & LLSVRQ, MaUc LaUV: TKeRU\ aQd SURbOePV RI dLVcUeWe 
PaWKePaWLcV.  
(2Qd ed. IQdLaQ UeSULQW) NeZ DeOKL. TaWa McJUaZ-HLOO PXbOLVKLQJ CR. LWd., 1997(1999).  
0-07-463710-X--(512LIP/LIP)  
  

4. AOOeQ TXcNeU, AOOeQ: ASSOLed CRPbLQaWRULcV, (6WK ed.), JRKQ WLOe\ aQd SRQV.  

  
5. GULPaOdL, RaOSK P.: DLVcUeWe aQd cRPbLQaWRULaO PaWKePaWLcV : aQ aSSOLed LQWURdXcWLRQ.  

(3Ud ed.) ReadLQJ. AddLVRQ-WeVOe\ PXbOLVKLQJ CRPSaQ\, 1994.  
0-201-54983-2--(510GRI)  
  

6. RRVeQ, KeQQeWK H.: DLVcUeWe PaWKePaWLcV aQd LWV aSSOLcaWLRQV ZLWK cRPbLQaWRULcV aQd 
JUaSK WKeRU\. (7WK ed.) NeZ DeOKL. McGUaZ HLOO EdXcaWLRQ (IQdLa) PULYaWe LWd., 
2011(2015). 978-0-07-068188-0--(511RRV)  
  

***************************  

PRACTICALS:               CRXUVH CRGH :S.MAT.3.PR  FINITE  MATHEMATICS  
  
1. PURbOePV baVed RQ cRXQWLQJ SULQcLSOeV, TZR Za\ cRXQWLQJ.  

2. SWLUOLQJ QXPbeUV RI VecRQd NLQd, PLJeRQ KROe SULQcLSOe.  

3. MXOWLQRPLaO WKeRUeP, LdeQWLWLeV, SeUPXWaWLRQ aQd cRPbLQaWLRQ RI PXOWL-VeW.  

4. IQcOXVLRQ-E[cOXVLRQ SULQcLSOe, EXOeU SKL IXQcWLRQ.  
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5. DeUaQJePeQW aQd UaQN VLJQaWXUe RI SeUPXWaWLRQ, RecXUUeQce UeOaWLRQ  

6. DUaZLQJ a JUaSK, cKecNLQJ LI a deJUee VeTXeQce LV JUaSKLcaO. ReSUeVeQWLQJ a JLYeQ JUaSK b\     
aQ adMaceQc\ PaWUL[ aQd dUaZLQJ a JUaSK KaYLQJ JLYeQ PaWUL[ aV adMaceQc\ PaWUL[.   

7. PURbOePV RQ DLVcUeWe UaQdRP YaULabOeV, e[SecWaWLRQ aQd YaULaQce.   

  
8. PURbOePV BaVed RQ CKeb\VKeY¶V IQeTXaOLW\, WeaN LaZ RI  LaUJe NXPbeUV aQd CeQWUaO 

LLPLW  TKeRUeP.   
  
****************  

 
 
E9ALUATION:-  
  
CIA- I:   20 PDUNV, 45 PLQV.   
UQLW I: ObMecWLYeV/SKRUW TXeVWLRQV, QRW PRUe WKaQ 5 PaUNV eacK    

  
CIA- II :  20 PDUNV, 45 PLQV.  
 UQLW II: SKRUW TXeVWLRQV/PUeVeQWaWLRQ/AVVLJQPeQW, QRW PRUe WKaQ 5 PaUNV eacK  

   
EQG SHPHVWHU E[DP ± 60 PDUNV, 2 KRXUV OR AGGLWLRQDO  E[DP ± 100 PDUNV, 3 KRXUV  
  
  
  

 
T.Y.B.Sc. - MaWKePaWLcV          CRXUVe CRde: S.MAT.5.01  
  
TLWOe RI PaSeU: CALCULUS - V  
  
LeaUQLQJ ObMecWLYeV:  
AIWeU cRPSOeWLRQ RI WKe cRXUVe, a VWXdeQW VKRXOd:  
(L) LeaUQ abRXW MXOWLSOe, LLQe aQd SXUIace LQWeJUaOV.   
(LL) UQdeUVWaQd WKe dLIIeUeQceV beWZeeQ abRYe PeQWLRQed LQWeJUaOV.   
(LLL) ASSO\ WKe cRQceSWV RQ dLIIeUeQW SK\VLcaO SURbOePV. FRU e.J., ILQdLQJ ceQWUe RI 

JUaYLW\, PRPeQW RI LQeUWLa aQd IOX[.   
  
NXPbeU RI OecWXUeV: 45  
  
UQLW I: MXOWLSOe IQWeJUaOV - I (12 LecWXUeV)  
  
DeILQLWLRQ RI dRXbOe (UeVSecWLYeO\: WULSOe) LQWeJUaO RI a IXQcWLRQ bRXQded RQ a UecWaQJOe 
(UeVSecWLYeO\: bR[), GeRPeWULc LQWeUSUeWaWLRQ aV aUea aQd YROXPe.   
FXbLQL¶V TKeRUeP RYeU UecWaQJOeV aQd aQ\ cORVed bRXQded VeWV, IWeUaWed IQWeJUaOV.   
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BaVLc SURSeUWLeV RI dRXbOe aQd WULSOe LQWeJUaOV SURYed XVLQJ WKe FXbLQL'V WKeRUeP VXcK 
aV; IQWeJUabLOLW\ RI WKe VXPV, VcaOaU PXOWLSOeV, SURdXcWV, aQd (XQdeU VXLWabOe cRQdLWLRQV) 
TXRWLeQWV RI LQWeJUabOe IXQcWLRQV, FRUPXOae IRU WKe LQWeJUaOV RI VXPV aQd VcaOaU 
PXOWLSOeV RI LQWeJUabOe IXQcWLRQV, IQWeJUabLOLW\ RI cRQWLQXRXV IXQcWLRQV.  
  
UQLW II: MXOWLSOe IQWeJUaOV - II (11 LecWXUeV)  
  
IQWeJUabLOLW\ RI bRXQded IXQcWLRQV KaYLQJ ILQLWe QXPbeU RI SRLQWV RI dLVcRQWLQXLW\, 
DRPaLQ addLWLYLW\ RI WKe LQWeJUaO.   
IQWeJUabLOLW\ aQd WKe LQWeJUaO RYeU aUbLWUaU\ bRXQded dRPaLQV.   
CKaQJe RI YaULabOeV IRUPXOa (SWaWePeQW RQO\), PROaU, c\OLQdULcaO aQd VSKeULcaO 
cRRUdLQaWeV aQd LQWeJUaWLRQ XVLQJ WKeVe cRRUdLQaWeV.   
DLIIeUeQWLaWLRQ XQdeU WKe LQWeJUaO VLJQ.   
ASSOLcaWLRQV WR ILQdLQJ WKe ceQWeU RI JUaYLW\ aQd PRPeQWV RI LQeUWLa.  
  
UQLW III: LLQe IQWeJUaOV (11 LecWXUeV)  
  
ReYLeZ RI ScaOaU aQd VecWRU FLeOdV RQ , VecWRU DLIIeUeQWLaO OSeUaWRUV.   
GUadLeQW PaWKV (PaUaPeWUL]ed CXUYeV) LQ , SPRRWK aQd SLeceZLVe VPRRWK SaWKV. 
CORVed SaWKV, ETXLYaOeQce aQd RULeQWaWLRQ SUeVeUYLQJ eTXLYaOeQce RI WKe SaWKV.   
DeILQLWLRQ RI WKe OLQe LQWeJUaO RI a YecWRU ILeOd RYeU a SLeceZLVe VPRRWK SaWK, BaVLc 
SURSeUWLeV RI OLQe LQWeJUaOV LQcOXdLQJ OLQeaULW\, SaWK-addLWLYLW\ aQd beKaYLRU XQdeU a 
cKaQJe RI SaUaPeWeUV, E[aPSOeV.  
LLQe LQWeJUaOV RI WKe JUadLeQW YecWRU ILeOd, FXQdaPeQWaO TKeRUeP RI CaOcXOXV IRU LLQe 
IQWeJUaOV, NeceVVaU\ aQd VXIILcLeQW cRQdLWLRQV IRU a YecWRU ILeOd WR be cRQVeUYaWLYe.   
FOX[ acURVV a SOaQe cXUYe.   
GUeeQ¶V TKeRUeP (SURRI LQ WKe caVe RI UecWaQJXOaU dRPaLQV).  
ASSOLcaWLRQV WR eYaOXaWLRQ RI OLQe LQWeJUaOV.  
  
UQLW IV: SXUIace IQWeJUaOV (11 LecWXUeV)  
  
PaUaPeWeUL]ed VXUIaceV. SPRRWKO\ eTXLYaOeQW SaUaPeWeUL]aWLRQV, AUea RI VXcK 
VXUIaceV.  DeILQLWLRQ RI VXUIace LQWeJUaOV RI VcaOaU-YaOXed IXQcWLRQV aV ZeOO aV RI YecWRU 
ILeOdV deILQed RQ a VXUIace.   
IQdeSeQdeQce RI YaOXe RI VXUIace LQWeJUaO XQdeU cKaQJe RI SaUaPeWULc UeSUeVeQWaWLRQ 
RI WKe VXUIace.   
CXUO aQd dLYeUJeQce RI a YecWRU ILeOd, EOePeQWaU\ LdeQWLWLeV LQYROYLQJ JUadLeQW, cXUO 
aQd dLYeUJeQce.   
SWRNeV¶ TKeRUeP (SURRI aVVXPLQJ WKe JeQeUaO IRUP RI GUeeQ¶V TKeRUeP), E[aPSOeV.  
GaXVV¶ DLYeUJeQce TKeRUeP (SURRI RQO\ LQ WKe caVe RI cXbLcaO dRPaLQV), E[aPSOeV.  
  
ReIeUeQceV:  
1. TRP V. ASRVWRO, CaOcXOXV, VRO. 2, SecRQd Ed., JRKQ WLOe\, NeZ YRUN, 1969  
2. JaPeV SWeZaUW, CaOcXOXV: EaUO\ WUaQVceQdeQWaO FXQcWLRQV  
3. J. E. MaUVdeQ aQd A.J. TURPba, VecWRU CaOcXOXV, FRXUWK Ed., W.H. FUeePaQ aQd 

CR.,  
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NeZ YRUN, 1996  
4. LaZUeQce CRUZLQ aQd RRbeUW S]c]aUba, MXOWLYaULabOe CaOcXOXV  
  
AddLWLRQaO ReIeUeQceV:  
1. T ASRVWRO, MaWKePaWLcaO AQaO\VLV, SecRQd Ed., NaURVa, NeZ DeOKL. 1947.  
  
2. R. CRXUaQW aQd F. JRKQ, IQWURdXcWLRQ WR CaOcXOXV aQd AQaO\VLV, VRO.2, SSULQJeU 

VeUOaJ, NeZ YRUN, 1989.  
3. WeQdaOO FOePLQJ, FXQcWLRQV RI SeYeUaO VaULabOeV, SecRQd Ed., SSULQJeU-VeUOaJ, 

NeZ YRUN, 1977.  
4. M. H. PURWWeU aQd C. B. MRUUe\, JU., IQWeUPedLaWe CaOcXOXV, SecRQd Ed., 

SSULQJeUVeUOaJ, NeZ YRUN, 1995.  
5. G. B. TKRPaV aQd R. L. FLQQe\, CaOcXOXV aQd AQaO\WLc GeRPeWU\, NLQWK Ed. (ISE 

ReSULQW), AddLVRQ- WeVOe\, ReadLQJ MaVV, 1998.  
6. DaYLd WLddeU AdYaQced CaOcXOXV, SecRQd Ed., DRYeU PXb., NeZ YRUN. 1989.  
7. SXdKLU R. GKRUSade aQd BaOPRKaQ LLPa\e, A cRXUVe LQ MXOWLYaULabOe CaOcXOXV 

aQd AQaO\VLV, SSULQJeU IQWeUQaWLRQaO EdLWLRQ.  
8. M. J. SWUaXVV, G. L. BUadOe\ aQd K. J. SPLWK, CaOcXOXV (3Ud EdLWLRQ), DRUOLQJ 

KLQdeUVOe\ (IQdLa) PYW. LWd. (PeaUVRQ EdXcaWLRQ), DeOKL, 2007.  
9. MLcKaeO SSLYaN, CaOcXOXV RQ MaQLIROdV.   
10. JeUUROd E. MaUVdeQ, AQWKRQ\ J. TURPba, AOaQ WeLQVWeLQ, BaVLc MXOWLYaULabOe 

CaOcXOXV.   
SXJJeVWed PUacWLcaOV (3 SUacWLcaOV SeU baWcK SeU ZeeN):  
1. EYaOXaWLRQ RI dRXbOe aQd WULSOe LQWeJUaOV.  
2. CKaQJe RI YaULabOeV LQ dRXbOe aQd WULSOe LQWeJUaOV aQd aSSOLcaWLRQV.   
3. LLQe LQWeJUaOV RI VcaOaU aQd YecWRU ILeOdV.   
4. GUeeQ¶V WKeRUeP, cRQVeUYaWLYe ILeOd aQd aSSOLcaWLRQV.   
5. EYaOXaWLRQ RI VXUIace LQWeJUaOV.   
6. SWRNeV¶ aQd GaXVV¶ DLYeUJeQce TKeRUeP.   
                                                     ************  
                                   
T.Y.B.Sc. ± MaWKePaWLcV                                                             CRXUVe CRde: S.MAT.5.02  

TLWOe: ALGEBRA V  

LeaUQLQJ ObMecWLYeV ( L ) TR OeaUQ DLaJRQaOL]aWLRQ RI  PaWULceV.  

                                   ( LL ) TR OeaUQ QXRWLeQW VSaceV aQd OUWKRJRQaO WUaQVIRUPaWLRQV.   

  

NXPbeU RI OecWXUeV: 45  

UQLW I. QXRWLeQW SSaceV aQd Ca\Oe\ HaPLOWRQ TKeRUeP (11L)  

ReYLeZ RI YecWRU VSaceV RYeU Ⴆ , VXb VSaceV aQd OLQeaU WUaQVIRUPaWLRQ.QXRWLeQW 
SSaceV: FRU a UeaO YecWRU VSace aQd a VXbVSace , WKe cRVeWV aQd WKe TXRWLeQW VSace 
, FLUVW IVRPRUSKLVP WKeRUeP RI UeaO YecWRU VSaceV(IXQdaPeQWaO WKeRUeP RI 
KRPRPRUSKLVP RI YecWRU VSaceV), DLPeQVLRQ aQd baVLV RI WKe TXRWLeQW VSace 
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,ZKeQ LV ILQLWe dLPeQVLRQaO. CKaUacWeULVWLc  SRO\QRPLaO  RI  ReaO PaWUL[. Ca\Oe\ 
HaPLOWRQ WKeRUeP aQd LWV aSSOLcaWLRV.   

ReIeUeQce IRU UQLW I:  

       ( L ) S. KXPaUeVaQ, LLQeaU AOJebUa: A GeRPeWULc ASSURacK.  
      ( LL) IQdeU K RaQa, IQWURdXcWLRQ WR LLQeaU AOJebUa, AQe BRRNV PYW. LWd. IQdeU K 
RaQa,                 IQWURdXcWLRQ WR LLQeaU AOJebUa, AQe BRRNV PYW. LWd.  
       ( LL ) RaPacKaQdUa RaR aQd P. BKLPaVaQNaUaP, TaWa McGUaZ HLOO PXbOLVKLQJ 
CRPSaQ\.  
  

UQLW II. OUWKRJRQaO WUaQVIRUPaWLRQV ( 11 L)  

 IVRPeWULeV RI a UeaO ILQLWe dLPeQVLRQaO LQQeU SURdXcW VSace, TUaQVOaWLRQV aQd 
ReIOecWLRQV ZLWK UeVSecW WR a K\SeUSOaQe, OUWKRJRQaO PaWULceV RYeU Ⴆ , 
ETXLYaOeQce RI RUWKRJRQaO WUaQVIRUPaWLRQV aQd LVRPeWULeV IL[LQJ RULJLQ RQ a 
ILQLWe dLPeQVLRQaO LQQeU SURdXcW VSace, OUWKRJRQaO WUaQVIRUPaWLRQ RI Ⴆ , AQ\ 
RUWKRJRQaO WUaQVIRUPaWLRQ LQ Ⴆ LV a UeIOecWLRQ RU a URWaWLRQ, CKaUacWeUL]aWLRQ RI 
LVRPeWULeV aV cRPSRVLWeV RI RUWKRJRQaO WUaQVIRUPaWLRQV aQd WUaQVOaWLRQ.    

ReIeUeQce IRU UQLW II:  

        ( L ) K HRIIPaQ aQd KXQ]e, LLQeaU AOJebUa, PUeQWLce HaOO RI IQdLa, NeZ DeOKL.  
       ( LL ) S. KXPaUeVaQ, LLQeaU AOJebUa: A GeRPeWULc ASSURacK.  
  

UQLW III. ELJeQYaOXeV aQd eLJeQ YecWRUV (11L)  

ELJeQ YaOXeV aQd eLJeQ YecWRUV RI a OLQeaU WUaQVIRUPaWLRQ T: VĺV ,ZKeUe V LV a 
ILQLWe dLPeQVLRQaO UeaO YecWRU VSace aQd e[aPSOeV, ELJeQ YaOXeV aQd ELJeQ 
YecWRUV RI î UeaO PaWULceV, TKe OLQeaU LQdeSeQdeQce RI eLJeQYecWRUV 
cRUUeVSRQdLQJ WR dLVWLQcW eLJeQYaOXeV RI a OLQeaU WUaQVIRUPaWLRQ aQd a MaWUL[. 
TKe cKaUacWeULVWLc SRO\QRPLaO RI a î UeaO PaWUL[ aQd a OLQeaU WUaQVIRUPaWLRQ RI a 
ILQLWe dLPeQVLRQaO UeaO YecWRU VSace WR LWVeOI, cKaUacWeULVWLc URRWV, SLPLOaU 
PaWULceV, ReOaWLRQ ZLWK cKaQJe RI baVLV, IQYaULaQce RI WKe cKaUacWeULVWLc 
SRO\QRPLaO aQd (KeQce RI WKe) eLJeQ YaOXeV RI VLPLOaU PaWULceV, EYeU\ VTXaUe 
PaWUL[ LV VLPLOaU WR aQ XSSeU WULaQJXOaU PaWUL[. MLQLPaO PRO\QRPLaO RI a PaWUL[, 
E[aPSOeV OLNe PLQLPaO SRO\QRPLaO RI VcaOaU PaWUL[, dLaJRQaO PaWUL[, VLPLOaU 
PaWUL[, IQYaULaQW VXbVSaceV.  

ReIeUeQce IRU UQLW III:  

( L ) K HRIIPaQ aQd KXQ]e, LLQeaU AOJebUa, PUeQWLce HaOO RI IQdLa, NeZ DeOKL.  

 UQLW IV: DLaJRQaOLVaWLRQ (12L)      

GeRPeWULc PXOWLSOLcLW\ aQd AOJebUaLc PXOWLSOLcLW\ RI eLJeQ YaOXeV RI a Q[Q UeaO PaWUL[. 
MaWUL[ LV dLaJRQaOL]abOe LI aQd RQO\ LI LW KaV baVLV cRQWaLQLQJ eLJeQ YecWRUV LI aQd RQO\ LI 
VXP RI dLPeQVLRQV RI eLJeQ VSaceV LV Q LI aQd RQO\ LI WKeLU JeRPeWULc aQd aOJebUaLc 
PXOWLSOLcLWLeV cRLQcLde. E[aPSOeV RI QRQ dLaJRQaOL]abOe PaWULceV. DLaJRQaOLVaWLRQ RI a 
OLQeaU WUaQVIRUPaWLRQ.OUWKRJRQaO dLaJRQaOLVaWLRQ aQd QXadUaWLc FRUPV. DLaJRQaOLVaWLRQ 
RI UeaO S\PPeWULc PaWULceV, E[aPSOeV, ASSOLcaWLRQV WR UeaO QXadUaWLc IRUPV, RaQN aQd 
SLJQaWXUe RI a ReaO QXadUaWLc IRUP, COaVVLILcaWLRQ RI cRQLcV LQ Ⴆ aQd TXadULc VXUIaceV LQ 
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Ⴆ . PRVLWLYe deILQLWe aQd VePL deILQLWe PaWULceV, CKaUacWeUL]aWLRQ RI SRVLWLYe deILQLWe 
PaWULceV LQ WeUPV RI SULQcLSaO PLQRUV.  

ReIeUeQce IRU UQLW IV:  

( L ) S. KXPaUeVaQ, LLQeaU AOJebUa: A GeRPeWULc ASSURacK.  
( LL ) K HRIIPaQ aQd KXQ]e, LLQeaU AOJebUa, PUeQWLce HaOO RI IQdLa, NeZ DeOKL.          
RecRPPeQded BRRNV:  

        ( L ) S. KXPaUeVaQ, LLQeaU AOJebUa: A GeRPeWULc ASSURacK.  
( LL ) K HRIIPaQ aQd KXQ]e, LLQeaU AOJebUa, PUeQWLce HaOO RI IQdLa, NeZ 
DeOKL.         
(LLL)IQdeU K RaQa, IQWURdXcWLRQ WR LLQeaU AOJebUa, AQe BRRNV PYW. LWd.  

 AddLWLRQaO ReIeUeQce BRRNV:  
    ( L ) RaPacKaQdUa RaR aQd P. BKLPaVaQNaUaP, TaWa McGUaZ HLOO PXbOLVKLQJ CRPSaQ\.  

    ( LL ) T. BaQcKRII aQd J. WeUPeU, LLQeaU AOJebUa WKURXJK GeRPeWU\, SSULQJeU.  
     ( LLL ) L. SPLWK, LLQeaU AOJebUa, SSULQJeU.  
     ( LY ) M. R. AdKLNaUL aQd AYLVKeN AdKLNaUL, IQWURdXcWLRQ WR OLQeaU AOJebUa, AVLaQ 
BRRNV   
             PULYaWe LWd.        
    ( Y ) N. S. GRSaOaNULVKQaQ, UQLYeUVLW\ AOJebUa, WLOe\ EaVWeUQ LLPLWed.  
      
SXJJeVWed PUacWLcaOV:  
  
 1)QXRWLeQW SSaceV, OUWKRJRQaO TUaQVIRUPaWLRQV.   
  
2) Ca\Oe\ HaPLOWRQ TKeRUeP aQd ASSOLcaWLRQV   
  
3) ELJeQ VaOXeV & ELJeQ VecWRUV RI a OLQeaU TUaQVIRUPaWLRQ/ STXaUe MaWULceV   
  
4) SLPLOaU MaWULceV, MLQLPaO PRO\QRPLaO, IQYaULaQW SXbVSaceV   
  
5) DLaJRQaOLVaWLRQ RI a PaWUL[   
  
6) OUWKRJRQaO DLaJRQaOLVaWLRQ aQd QXadUaWLc FRUPV.   
   
                                          *************  
  
                                                       

  
  
TLWOe: TRSRORJ\ RI MeWULc SSaceV  I                            CRXUVe CRde:  S.MAT.5.03  

LeaUQLQJ ObMecWLYe: IQWURdXcWLRQ WR MeWULc SSaceV.  

UQLW  I.   MeWULc    SSaceV                                 (10 L)  
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DeILQLWLRQ, e[aPSOeV RI PeWULc VSaceV, Ⴆ   ZLWK   XVXaO   dLVWaQce, WKe EXcOLdeaQ VSace  
 , VXS aQd VXP PeWULc, dLVcUeWe PeWULc, WKe PeWULc VSace   RI cRPSOe[ QXPbeUV.TKe   

PeWULc LQdXced b\   a QRUP, WUaQVOaWLRQ LQYaULaQce RI WKe PeWULc LQdXced b\ WKe QRUP. 
MeWULc VXbVSaceV, PURdXcW RI WZR PeWULc VSaceV. OSeQ baOOV aQd RSeQ VeW LQ a PeWULc 
VSace, e[aPSOeV RI RSeQ VeWV LQ YaULRXV PeWULc VSaceV, HaXVdRUII SURSeUW\, IQWeULRU RI a 
VeW, PURSeUWLeV RI RSeQ VeWV, SWUXcWXUe RI aQ RSeQ VeW LQ   Ⴆ ,  ETXLYaOeQW PeWULcV.  

UQLW II.   CORVed SeWV, DLVWaQce RI   a SRLQW   IURP a   SeW, DLVWaQce beWZeeQ SeWV      (10 L)  
CORVed baOO LQ a PeWULc VSace, CORVed VeWV- deILQLWLRQ, e[aPSOeV. LLPLW SRLQW RI a VeW, 
cORVXUe SRLQW, LVROaWed  SRLQW. A cORVed VeW cRQWaLQV aOO LWV OLPLW SRLQWV, CORVXUe RI a VeW aQd 
bRXQdaU\, SeTXeQceV LQ a PeWULc VSace, DLVWaQce   RI a SRLQW IURP a VeW,   dLVWaQce   beWZeeQ 
WZR VeWV, dLaPeWeU RI a VeW, BRXQded VeWV.  

UQLW III.  SeTXeQceV   (10 L)  

CRQYeUJeQW VeTXeQce LQ a PeWULc VSace, CaXcK\ VeTXeQce LQ a PeWULc VSace,  VXbVeTXeQceV, 
e[aPSOeV RI cRQYeUJeQW aQd CaXcK\ VeTXeQceV LQ PeWULc VSaceV,    

Ⴆ ZLWK dLIIeUeQW PeWULcV aQd RWKeU PeWULc VSaceV. CKaUacWeUL]aWLRQ RI OLPLW    SRLQWV  
aQd  cORVXUe SRLQWV LQ WeUPV RI VeTXeQceV. DeILQLWLRQ aQd e[aPSOeV RI UeOaWLYe 
RSeQQeVV,  

 UQLW IV.      CRPSacW VeWV   (15 L)  

DeILQLWLRQ RI cRPSacW PeWULc VSace XVLQJ RSeQ cRYeU, e[aPSOeV RI cRPSacW VeWV LQ 
dLIIeUeQW   PeWULc  VSaceV. PURSeUWLeV RI cRPSacW VeWV²cRPSacW VeW LV cORVed aQd 
bRXQded, eYeU\ LQILQLWe bRXQded VXbVeW RI a cRPSacW PeWULc VSace KaV a OLPLW SRLQW, 
HeLQe- BRUeO WKeRUeP. ETXLYaOeQW VWaWePeQWV IRU cRPSacW VeWV LQ    ; HeLQe- BRUeO 
SURSeUW\, CORVed aQd   bRXQdedQeVV SURSeUW\, BRO]aQR- WeLeUVWUaVV SURSeUW\,   
SeTXeQWLaO  cRPSacWQeVV SURSeUW\.  

RecRPPeQded BRRNV :  
1. P.K. JaLQ aQd KKaOLO AKPed,MeWULc SSaceV  
2. S. KXPaUeVaQ, TRSRORJ\ RI MeWULc VSaceV.   
3. E. T. CRSVRQ. MeWULc SSaceV. UQLYeUVaO BRRN SWaOO, NeZ DeOKL, 1996.   
  
AddLWLRQaO ReIeUeQce BRRNV.   
1. W. RXdLQ, PULQcLSOeV RI MaWKePaWLcaO AQaO\VLV.   
  
2. T. ASRVWRO. MaWKePaWLcaO AQaO\VLV, SecRQd edLWLRQ, NaURVa, NeZ DeOKL, 1974   
  
3. E. T. CRSVRQ. MeWULc SSaceV. UQLYeUVaO BRRN SWaOO, NeZ DeOKL, 1996.   
  
4. R. R. GROdbeUJ MeWKRdV RI ReaO AQaO\VLV, O[IRUd aQd IBH PXb. CR., NeZ 

DeOKL 1970.   
  
SXJJeVWed PUacWLcaOV:  
1. MeWULc VSaceV.  
2. OSeQ VeWV , CORVed VeWV LQ MeWULc VSaceV.  
3. SeTXeQceV  
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4. CaXcK\ VeTXeQce, VXbVeTXeQceV  
5. CRPSacW VeWV  
6. BRO]aQR- WeLeUVWUaVV SURSeUW\,   SeTXeQWLaO  cRPSacWQeVV SURSeUW\  
                                                 **************  
  

  

 T.Y. B.Sc. MaWKePaWLcV         CRXUVe CRde: S.MaW.5.04   
TLWOe: NXPeULcaO MeWKRdV-I  
LeaUQLQJ ObMecWLYeV:  TR OeaUQ abRXW (L) IWeUaWLRQ PeWKRdV baVed RQ ILUVW/VecRQd                                                                        
deJUee  eTXaWLRQ.  

(LL) IWeUaWLRQ PeWKRdV IRU SRO\QRPLaO eTXaWLRQV.  
(LLL) VROYLQJ a V\VWeP RI  OLQeaU aOJebUaLc eTXaWLRQV.   
(LY) ELJeQ VaOXe PURbOeP  

NXPbeU RI OecWXUeV: 45   
  

 UQLW I. EUURUV AQaO\VLV, TUaQVceQdeQWaO aQd PRO\QRPLaO ETXaWLRQV-I              
(12 L)   
MeaVXUeV RI EUURUV: ReOaWLYe, abVROXWe aQd SeUceQWaJe eUURUV. T\SeV RI eUURUV: IQKeUeQW 
eUURU, RRXQd-RII eUURU aQd TUXQcaWLRQ eUURU. E[aPSOeV XVLQJ Ta\ORU¶V VeULeV SLJQLILcaQW 
dLJLWV aQd QXPeULcaO VWabLOLW\. CRQceSW RI VLPSOe aQd PXOWLSOe URRWV. DLUecW aQd IWeUaWLYe 
PeWKRdV, eUURU WROeUaQce, XVe RI LQWeUPedLaWe YaOXe WKeRUeP aQd ILQdLQJ  LQLWLaO 
aSSUR[LPaWLRQ RI a URRW.  IWeUaWLRQ PeWKRdV baVed RQ ILUVW deJUee eTXaWLRQ: ReJXOa-FaOVL 
PeWKRd, SecaQW PeWKRd, NeZWRQ-RaSKVRQ PeWKRd, GeQeUaO IWeUaWLRQ MeWKRd. CRQdLWLRQ 
RI cRQYeUJeQce aQd RaWe RI cRQYeUJeQce RI aOO abRYe PeWKRdV. MeWKRdV IRU PXOWLSOe URRWV.  
  
UQLW II. TUaQVceQdeQWaO aQd PRO\QRPLaO ETXaWLRQV-II                                                            (11 
L)   
IWeUaWLRQ PeWKRdV baVed RQ VecRQd deJUee eTXaWLRQ: MXOOeU PeWKRd, CKeb\VKeY 
PeWKRd, MXOWLSRLQW LWeUaWLRQ PeWKRd aQd WKeLU UaWe RI cRQYeUJeQce.  
 IWeUaWLYe PeWKRdV IRU SRO\QRPLaO eTXaWLRQV: DeVcaUW¶V UXOe RI VLJQV, SWXUP VeTXeQce, 
BLUJeVLeWa PeWKRd, BaLUVWRZ PeWKRd, GUaeIIe`V URRW VTXaULQJ PeWKRd.  
   
UQLW III. S\VWeP RI LLQeaU AOJebUaLc ETXaWLRQV                                                                       (11 
L)   
MaWUL[ UeSUeVeQWaWLRQ RI OLQeaU V\VWeP RI eTXaWLRQV.  
 DLUecW PeWKRdV: GaXVV eOLPLQaWLRQ PeWKRd. PLYRW eOePeQW, PaUWLaO aQd cRPSOeWe SLYRWLQJ, 
FRUZaUd aQd bacNZaUd VXbVWLWXWLRQ PeWKRd, TULaQJXOaUL]aWLRQ PeWKRdV-DRROLWWOe`V aQd 
CURXW`V PeWKRd, CKROeVN\¶V PeWKRd, LU decRPSRVLWLRQ, PaUWLWLRQ PeWKRd, EUURU aQaO\VLV 
RI dLUecW PeWKRdV.   
IWeUaWLRQ PeWKRdV: JacRbL LWeUaWLRQ PeWKRd, GaXVV-SLedaO LWeUaWLYe PeWKRd, SOR 
PeWKRd. CRQYeUJeQce aQaO\VLV RI  LWeUaWLYe PeWKRdV.   
  
UQLW IV.  ELJeQ VaOXe PURbOeP                                                                                                    
(11 L)  
ELJeQ YaOXeV aQd ELJeQ VecWRUV.  BRXQdV RQ ELJeQ YaOXeV, JacRbL¶V PeWKRd IRU V\PPeWULc 
PaWULceV, GLYeQ`V PeWKRd IRU V\PPeWULc PaWULceV, HRXVeHROdeU`V PeWKRd IRU V\PPeWULc 
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PaWULceV, RXWLKaXVeU PeWKRd IRU aUbLWUaU\ PaWULceV, PRZeU PeWKRd aQd LQYeUVe PRZeU 
PeWKRd.   
  
RecRPPeQded BRRNV   
1. KeQdaOO E. aQd AWNLQVRQ, AQ IQWURdXcWLRQ WR NXPeULcaO AQaO\VLV, WLOe\.   
2. M.K. JaLQ, S.R.K. I\eQJaU aQd R.K. JaLQ, NXPeULcaO MeWKRdV IRU ScLeQWLILc 

aQd     EQJLQeeULQJ CRPSXWaWLRQ, NeZ AJe IQWeUQaWLRQaO PXbOLcaWLRQV.   
3. S.D. CRPWe aQd CaUO de BRRU, EOePeQWaU\ NXPeULcaO AQaO\VLV, AQ 

aOJRULWKPLc     aSSURacK, McGUaZ HLOO IQWeUQaWLRQaO BRRN CRPSaQ\.   
4. S. SaVWU\, IQWURdXcWRU\ PeWKRdV RI NXPeULcaO AQaO\VLV, PHI LeaUQLQJ.   
5. HLOdebUaQd F.B., IQWURdXcWLRQ WR NXPeULcaO AQaO\VLV, DRYeU PXbOLcaWLRQ, NY.  
6. ScaUbRURXJK JaPeV B., NXPeULcaO MaWKePaWLcaO AQaO\VLV, O[IRUd UQLYeUVLW\, PUeVV, 

NeZ DeOKL.   
  
  
  

 SXJJeVWed PUacWLcaOV :                        
  
1) IWeUaWLRQ PeWKRdV baVed RQ ILUVW deJUee eTXaWLRQ.  
2) IWeUaWLRQ PeWKRdV baVed RQ VecRQd deJUee eTXaWLRQ.  
3) IWeUaWLRQ PeWKRdV IRU SRO\QRPLaO eTXaWLRQV.  
4) LLQeaU S\VWeP RI eTXaWLRQV.  
5) ELJeQ YaOXeV aQd ELJeQ VecWRUV-JacRbL PeWKRd, GLYeQ`V PeWKRd, 

HRXVeHROdeU`V PeWKRd IRU     V\PPeWULc PaWULceV.  
6) ELJeQ YaOXeV aQd ELJeQ VecWRUV- RXWLVKaXVeU PeWKRd, PRZeU PeWKRd IRU 

aUbLWUaU\ PaWULceV.  
  
                                                                    ***************  
  
  

                                 

                         MaWKePaWLcV ASSOLed CRPSRQeQW  
                                       5TH SePeVWeU  
B.Sc. MaWKePaWLcV                                                 CRXUVe: S.MAT.5.AC    

TLWOe: COMPUTER PROGRAMMING - I   

                                            
LeaUQLQJ ObMecWLYeV:  

1) TR OeaUQ abRXW OOP WKURXJK MaYa SURJUaPPLQJ, aSSOeWV.  
2) IQWUR. WR DBMS & RDBMS, SQL & PL/SQL CRPPaQdV & FXQcWLRQV.  

  
(3) DaWabaVe MaQaJePeQW S\VWePV, RaPaNULVKQaP, GeKUNe, McGUaZဨHLOO  
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(4) IYaQ Ba\URVV, ³SQL,PL/SQL ဨTKe PURJUaPPLQJ OaQJXaJe RI OUacOe´, B.P.B. 
PXbOLcaWLRQV, 3Ud ReYLVed EdLWLRQ.  

  
  
UQLW I   IQWURdXcWLRQ WR JaYa PURJUaPPLQJ                                                                     15L  
  
(a) IQWURdXcWLRQ: HLVWRU\ RI JaYa, JaYa IeaWXUeV, dLIIeUeQW W\SeV RI JaYa SURJUaPV, 

DLIIeUeQWLaWe JaYa ZLWK C. JaYa VLUWXaO MacKLQe.  
(b) JaYa BaVLcV: VaULabOeV aQd daWa W\SeV, decOaULQJ YaULabOeV, OLWeUaOV: QXPeULc, BRROeaQ, 

cKaUacWeU aQd VWULQJ OLWeUaOV, Ne\ZRUdV, W\Se cRQYeUVLRQ aQd caVWLQJ. SWaQdaUd deIaXOW  
YaOXeV. JaYa OSeUaWRUV, LRRSV aQd CRQWUROV (NR QXeVWLRQV aUe WR be aVNed RQ WKLV WRSLc).  

(c) COaVVeV: DeILQLQJ a cOaVV, cUeaWLQJ LQVWaQce aQd cOaVV PePbeUV: cUeaWLQJ  
RbMecW RI a cOaVV; acceVVLQJ LQVWaQce YaULabOeV RI a cOaVV; cUeaWLQJ PeWKRd; QaPLQJ 
PeWKRd  RI a cOaVV; acceVVLQJ PeWKRd RI a cOaVV; RYeUORadLQJ PeWKRd; µWKLV¶ Ne\ZRUd, 
cRQVWUXcWRU  aQd FLQaOL]eU: BaVLc CRQVWUXcWRU; SaUaPeWeUL]ed cRQVWUXcWRU; caOOLQJ 
aQRWKeU cRQVWUXcWRU;  ILQaOL]e() PeWKRd; RYeUORadLQJ cRQVWUXcWRU.  
(d) AUUa\V: RQe aQd WZRဨdLPeQVLRQaO aUUa\, decOaULQJ aUUa\ YaULabOeV, cUeaWLQJ aUUa\ RbMecWV, 

acceVVLQJ aUUa\ eOePeQWV.  
(e) AcceVV cRQWURO: SXbOLc acceVV, IULeQdO\ acceVV, SURWecWed acceVV, SULYaWe acceVV.  
  
UQLW II   IQKeULWaQce, JaYa ASSOeWV aQd GUaSKLcV PURJUaPPLQJ                                  15L  
  
(a) IQKeULWaQce: VaULRXV W\SeV RI LQKeULWaQce, VXSeU aQd VXbcOaVVeV, 
Ne\ZRUdVဨ µe[WeQdV¶; µVXSeU¶, RYeUULdLQJ PeWKRd, ILQaO aQd abVWUacW cOaVV: 
ILQaO YaULabOeV aQd PeWKRdV; ILQaO cOaVVeV, abVWUacW PeWKRdV aQd cOaVVeV. 
CRQceSW RI LQWeUIace. (b) ASSOeWV: DLIIeUeQce RI aSSOeW aQd aSSOLcaWLRQ, 
cUeaWLQJ aSSOeWV, aSSOeW OLIe c\cOe, SaVVLQJ SaUaPeWeUV WR aSSOeWV.  
(c) GUaSKLcV, FRQWV aQd CRORU: TKe JUaSKLcV cOaVV, SaLQWLQJ, UeSaLQWLQJ 
aQd XSdaWLQJ aQ aSSOeW, VL]LQJ JUaSKLcV. FRQW cOaVV, dUaZ JUaSKLcaO ILJXUeV 
ဨ OLQeV aQd UecWaQJOe, cLUcOe aQd eOOLSVe, dUaZLQJ aUcV, dUaZLQJ SRO\JRQV. 
WRUNLQJ ZLWK CRORUV: CRORU PeWKRdV, VeWWLQJ WKe SaLQW PRde.  
  
UQLW III   ReOaWLRQaO DaWabaVe MaQaJePeQW S\VWeP                                                       15L  
  
(a) IQWURdXcWLRQ WR DaWabaVe CRQceSWV: DaWabaVe, OYeUYLeZ RI daWabaVe  
PaQaJePeQW V\VWeP. DaWabaVe LaQJXaJeVဨ DaWa DeILQLWLRQ LaQJXaJe 
(DDL) aQd DaWa MaQLSXOaWLRQ LaQJXaJeV (DML).  
(b) EQWLW\ ReOaWLRQ MRdeO: EQWLW\, aWWULbXWeV, Ne\V, UeOaWLRQV, DeVLJQLQJ ER dLaJUaP, 

LQWeJULW\ cRQVWUaLQWV RYeU UeOaWLRQV, CRQYeUVLRQ RI ER WR UeOaWLRQV ZLWK aQd 
ZLWKRXW cRQVWUaLQWV.  

(c) SQL cRPPaQdV aQd FXQcWLRQV:  
(L) CUeaWLQJ aQd aOWeULQJ WabOeV: CREATE VWaWePeQW ZLWK cRQVWUaLQWV OLNe KEY, CHECK, 

DEFAULT, ALTER aQd DROP VWaWePeQW.  
(LL) HaQdOLQJ daWa XVLQJ SQL: VeOecWLQJ daWa XVLQJ SELECT VWaWePeQW, FROM cOaXVe, 

WHERE cOaXVe, HAVING cOaXVe, ORDER BY, GROUP BY,DISTINCT aQd ALL  
SUedLcaWeV, AddLQJ daWa ZLWK INSERT VWaWePeQW, cKaQJLQJ daWa ZLWK UPDATE 
VWaWePeQW, UePRYLQJ daWa ZLWK DELETE VWaWePeQW.  
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(LLL) FXQcWLRQV: AJJUeJaWe IXQcWLRQVဨAVG, SUM, MIN, MAX aQd COUNT,   
DaWe IXQcWLRQVဨ ADD_MONTHS(), CURRENT_DATE(), LAST_DAY(),   
  
  
MONTHS_BETWEEN(), NEXT_DAY(). SWULQJ IXQcWLRQV LOWER(), UPPER(),    
LTRIM(), RTRIM(), TRIM(), INSTR(), RIGHT(), LEFT(), LENGTH(), SUBSTR().   
NXPeULc IXQcWLRQV: ABS(), EXP(), LOG(), SQRT(), POWER(), SIGN(), 
ROUND(QXPbeU). (LY) JRLQLQJ WabOeV: IQQeU, RXWeU aQd cURVV MRLQV, XQLRQ.  
  
UQLW IV   IQWURdXcWLRQ WR PL/SQL                                                                                     15L                          
(a) FXQdaPeQWaOV RI PL/SQL: DeILQLQJ YaULabOeV aQd cRQVWaQWV, PL/SQL 

e[SUeVVLRQV aQd cRPSaULVRQV: LRJLcaO OSeUaWRUV, BRROeaQ E[SUeVVLRQV, CASE 
E[SUeVVLRQV HaQdOLQJ, NXOO VaOXeV LQ CRPSaULVRQV aQd CRQdLWLRQaO 
SWaWePeQWV,  

(b) PL/SQL DaWa W\SeV: NXPbeU T\SeV, CKaUacWeU T\SeV, BRROeaQ T\Se. DaWeWLPe 
aQd IQWeUYaO T\SeV.  

(c) OYeUYLeZ RI PL/SQL CRQWURO SWUXcWXUeV: CRQdLWLRQaO CRQWURO: IF aQd CASE  
SWaWePeQWV, IFဨTHEN SWaWePeQW, IFဨTHENဨELSE SWaWePeQW, IFဨTHENဨELSIF 
SWaWePeQW, CASE SWaWePeQW,  
(d) IWeUaWLYe CRQWURO: LOOP aQd EXIT SWaWePeQWV, WHILEဨLOOP, FORဨLOOP, 

SeTXeQWLaO CRQWURO: GOTO aQd NULL SWaWePeQWV.  
  
RecRPPeQded BRRNV:  
  
(1) PURJUaPPLQJ ZLWK JaYa: A PULPeU 4WK EdLWLRQ b\ E. BaOaJXUXVaP\, TaWa McGUaZ HLOO.  
(2) JaYa TKe CRPSOeWe ReIeUeQce, 8WK EdLWLRQ, HeUbeUW ScKLOdW, TaWa McGUaZ HLOO.                                            
(3) DaWabaVe MaQaJePeQW S\VWePV, RaPaNULVKQaP, GeKUNe, McGUaZဨHLOO.                                            
(4) IYaQ Ba\URVV, ³SQL,PL/SQL ဨTKe PURJUaPPLQJ OaQJXaJe RI OUacOe´, B.P.B. 

PXbOLcaWLRQV,                          3Ud ReYLVed EdLWLRQ.  

AddLWLRQaO ReIeUeQceV:  
  
(a) EOVPaVUL aQd NaYaWKe, ³FXQdaPeQWaOV RI DaWabaVe S\VWePV´, PeaUVRQ EdXcaWLRQ.  
(b) PeWeU RRb aQd CRURQeO, ³DaWabaVe S\VWePV, DeVLJQ, IPSOePeQWaWLRQ aQd MaQaJePeQW´,   

TKRPVRQ LeaUQLQJ  
(c) C.J.DaWe, LRQJPaQ, ³IQWURdXcWLRQ WR daWabaVe S\VWePV´, PeaUVRQ EdXcaWLRQ.  
(d) JeIIUe\ D. UOOPaQ, JeQQLIeU WLdRP, ³A FLUVW CRXUVe LQ DaWabaVe S\VWePV´, PeaUVRQ 

EdXcaWLRQ. (e) MaUWLQ GUXbeU, ³UQdeUVWaQdLQJ SQL´,B.P.B. PXbOLcaWLRQV.  
(I) MLcKaeO Abbe\, MLcKaeO J. CRUe\, IaQ AbUaPVRQ, OUacOe 8L ± A BeJLQQeU¶V GXLde, TaWa        
McGUaZဨHLOO.EULc JeQdURcN, JeQQLIeU BaOO, D CaUVRQ aQd RWKeUV, TKe JaYa EE 5 TXWRULaO, 
PeaUVRQ  
EdXcaWLRQ, TKLUd EdLWLRQ, 2003.                                                                                                        (J)  
IYaQ Ba\URVV, Web EQabOed CRPPeUcLaO ASSOLcaWLRQV DeYeORSPeQW UVLQJ JaYa 2, BPB  
PXbOLcaWLRQV,ReYLVed EdLWLRQ, 2006                                                                                                                         
(K) JRe WLJJOeVZRUWK aQd PaXOa McMLOOaQ, JaYa PURJUaPPLQJ: AdYaQced TRSLcV, TKRPVRQ 

CRXUVe  
TecKQRORJ\ (SPD), TKLUd EdLWLRQ, 2004                                                                                                                 
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(L) TKe JaYa TXWRULaOV RI SXQ MLcURV\VWePV IQc. KWWS://dRcV.RUacOe.cRP/MaYaVe/WXWRULaO.  

  
SXJJeVWed PUacWLcaOV:  
  
1) WULWe a JaYa SURJUaP WR cUeaWe a JaYa cOaVV: (a) ZLWKRXW LQVWaQce YaULabOeV aQd PeWKRdV,        

(b) ZLWK LQVWaQce YaULabOeV aQd ZLWKRXW PeWKRdV, (c) ZLWKRXW LQVWaQce YaULabOeV aQd ZLWK 
PeWKRdV,   (d) ZLWK LQVWaQce YaULabOeV aQd PeWKRdV  

2) WULWe a JaYa SURJUaP WKaW LOOXVWUaWeV WKe cRQceSWV RI RQe, WZR dLPeQVLRQ aUUa\V.  
  
  
  
3) WULWe a JaYa SURJUaP WKaW LOOXVWUaWeV WKe cRQceSWV RI JaYa cOaVV WKaW LQcOXdeV (a) 

cRQVWUXcWRU ZLWK     aQd ZLWKRXW SaUaPeWeUV (b) OYeUORadLQJ PeWKRdV.  
4) (a) WULWe a JaYa SURJUaP WR dePRQVWUaWe LQKeULWaQce b\ cUeaWLQJ VXLWabOe cOaVVeV.                                   
    (b)WULWe a JaYa aSSOeW WR dePRQVWUaWe JUaSKLcV, FRQW aQd CRORU cOaVVeV.  
5) CUeaWLQJ a VLQJOe WabOe ZLWK/ ZLWKRXW cRQVWUaLQWV aQd e[ecXWLQJ TXeULeV. QXeULeV 

cRQWaLQLQJ     aJJUeJaWe, VWULQJ aQd daWe IXQcWLRQV ILUed RQ a VLQJOe WabOe.  
6) USdaWLQJ WabOeV, aOWeULQJ WabOe VWUXcWXUe aQd deOeWLQJ WabOe CUeaWLQJ aQd aOWeULQJ a VLQJOe 

WabOe aQd e[ecXWLQJ TXeULeV. JRLQLQJ WabOeV aQd SURceVVLQJ TXeULeV.  
7) WULWLQJ PL/SQL BORcNV ZLWK baVLc SURJUaPPLQJ cRQVWUXcWV. 8) WULWLQJ PL/SQL BORcNV 

ZLWK cRQWURO VWUXcWXUeV.  

                                          *************  
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SW. XaYLeU¶V CROOeJe ± AXWRQRPRXV  

MXPbaL  

    

S\OOabXV   

FRU EYeQ SePeVWeU CRXUVeV LQ  

MATHEMATICS  

(2018-2019)  

  
CRQWeQWV:  
TKeRU\ S\OOabXV IRU CRXUVeV:  
  
           S.MaW.2.01 ± CaOcXOXV II   
          S.MaW.2.02 ± AOJebUa II 
           S.MaW.4.01 ± CaOcXOXV IV 
           S.MaW.4.02 ± AOJebUa IV 
         S.MaW.4.03 ± DLIIeUeQWLaO ETXaWLRQV   
         PUacWLcaO CRXUVe S\OOabXV IRU : S.MaW.4. PR   
         MaW.6.01 -  CaOcXOXV VI 
    S.MaW.6.02 - AOJebUa    VI                  
           S.MaW.6.03 - AQaO\VLV  
  S.MaW.6.04 ± CRPSOe[ VaULabOeV  
 S.MaW.6.AC ± CRPSXWeU SURJUaPPLQJ II 
    
PUacWLcaO CRXUVe S\OOabXV IRU: S.MaW.6. PR aQd S.MaW.6.AC.PR  
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F.<.B.SF. ± MDWKHPDWLFV       CRXUVH CRGH: 
S.MAT.2.01 
  
TLWOH: CALCULUS ± II 
 
LHDUQLQJ OEMHFWLYHV: TR OeaUQ abRXW (L) CRQYeUJeQce  RI  LQILQLWe VeULeV. 

 (LL) IQWeUPedLaWe VaOXe TKeRUeP aQd MeaQ VaOXe 
TKeRUePV.                   (LLL) ASSOLcaWLRQV RI UeaO YaOXed 
dLIIeUeQWLabOe IXQcWLRQV RI                    RQe YaULabOe. 

NXPEHU RI OHFWXUHV : 45 
 
UQLW I: SHULHV            (15 
LHFWXUHV) 
SeULeV RI UeaO QXPbeUV, VLPSOe e[aPSOeV RI VeULeV, SeTXeQce RI SaUWLaO VXPV, CRQYeUJeQce RI 
VeULeV, cRQYeUJeQW aQd dLYeUJeQW VeULeV, NeceVVaU\ cRQdLWLRQ: VeULeV ȈaQ LV cRQYeUJeQW LPSOLeV 
𝑎 → 0, cRQYeUVe QRW WUXe, AOJebUa RI cRQYeUJeQW VeULeV, CaXcK\ cULWeULRQ, Ȉ ଵ


 cRQYeUJeV IRU 

S>1, dLYeUJeQce RI Ȉଵ

 , CRPSaULVRQ WeVW, OLPLW IRUP RI cRPSaULVRQ WeVW, CRQdeQVaWLRQ WeVW, 

AOWeUQaWLQJ VeULeV, LeLbQLW] WKeRUeP (aOWeUQaWLQJ VeULeV WeVW) aQd cRQYeUJeQce RI  Ȉሺିଵሻ


, 

AbVROXWe cRQYeUJeQce, cRQdLWLRQaO cRQYeUJeQce, abVROXWe cRQYeUJeQce LPSOLeV cRQYeUJeQce 
bXW QRW cRQYeUVeO\, RaWLR WeVW, RRRW WeVW (ZLWKRXW SURRIV) aQd e[aPSOeV. TeVWV IRU abVROXWe 
cRQYeUJeQce. 
 
UQLW II: CRQWLQXRXV IXQFWLRQV DQG DLIIHUHQWLDWLRQ      (15 
LHFWXUHV) 
PURSHUWLHV RI CRQWLQXRXV IXQFWLRQV: II f : [a,b]ĺR LV cRQWLQXRXV aW [0  aQd  f ([0 ) > 0 WKeQ 
WKeUe e[LVWV a QeLJKbRXUKRRd N RI  [0 VXcK WKaW  f([) > 0 IRU aOO [ LQ N. II f : [a,b] ĺR LV 
cRQWLQXRXV IXQcWLRQ WKeQ WKe LPaJe f ([a,b]) LVa cORVed LQWeUYaO, IQWeUPedLaWe YaOXe WKeRUeP aQd 
LWV aSSOLcaWLRQV, BRO]aQR-WeLeUVWUaVV WKeRUeP (VWaWePeQW RQO\), A cRQWLQXRXV IXQcWLRQ RQ a 
cORVed aQd bRXQded LQWeUYaO LV bRXQded aQd aWWaLQV LWV bRXQdV. 
DLIIHUHQWLDWLRQ RI UHDO YDOXHG IXQFWLRQ RI RQH YDULDEOH: DeILQLWLRQ RI dLIIeUeQWLaWLRQ aW a 
SRLQW aQd RQ aQ RSeQ VeW, e[aPSOeV RI dLIIeUeQWLabOe aQd QRQ-dLIIeUeQWLabOe IXQcWLRQV, 
dLIIeUeQWLabOe IXQcWLRQV aUe cRQWLQXRXV bXW QRW cRQYeUVeO\, AOJebUa RI dLIIeUeQWLabOe IXQcWLRQV, 
cKaLQ UXOe, HLJKeU RUdeU deULYaWLYeV, LeLbQLW]  UXOe, DeULYaWLYe  RI  LQYeUVe IXQcWLRQV, IPSOLcLW  
dLIIeUeQWLaWLRQ 
(RQO\ e[aPSOeV). 
 
UQLW III: ASSOLFDWLRQ RI GLIIHUHQWLDWLRQ       (15 
LHFWXUHV) 
DeILQLWLRQ RI ORcaO Pa[LPXP aQd ORcaO PLQLPXP, QeceVVaU\ cRQdLWLRQ, VWaWLRQaU\ SRLQWV, 
VecRQd deULYaWLYe WeVW, e[aPSOeV, GUaSKLQJ RI IXQcWLRQV XVLQJ ILUVW aQd VecRQd deULYaWLYeV, 
cRQcaYe, cRQYe[ IXQcWLRQV, SRLQWV RI LQIOecWLRQ, RROOe¶V WKeRUeP, LaJUaQJe¶V aQd CaXcK\¶V 
PeaQ YaOXe WKeRUePV, aSSOLcaWLRQV aQd e[aPSOeV, MRQRWRQe LQcUeaVLQJ aQd decUeaVLQJ 
IXQcWLRQ, e[aPSOeV, L`KRVSLWaO`V UXOe ZLWKRXW SURRI, e[aPSOeV RI LQdeWeUPLQaWe IRUPV, Ta\ORU¶V 
WKeRUeP ZLWK LaJUaQJe¶V IRUP RI UePaLQdeU ZLWK SURRI, Ta\ORU SRO\QRPLaO aQd aSSOLcaWLRQV. 
 
RHFRPPHQGHG BRRNV 
1. R. R. GROdbeUJ, MeWKRdV RI ReaO AQaO\VLV, O[IRUd aQd IBH, 1964. 
2. JaPeV SWeZaUW, CaOcXOXV, TKLUd EdLWLRQ, BURRNV/cROe PXbOLVKLQJ CRPSaQ\,1994. 
3. T. M. ASRVWRO, CaOcXOXV VRO I, WLOe\ & SRQV (AVLa) PWe. LWd. 
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4. RRbeUW G. BaUWOe aQd DRQaOd R. SKeUbeW : IQWURdXcWLRQ WR ReaO AQaO\VLV, SSULQJeU VeUOaJ. 
5. HRZaUd AQWRQ, CaOcXOXV - A QeZ HRUL]RQ, SL[WK EdLWLRQ, JRKQ WLOe\ aQd SRQV IQc,1999. 
AGGLWLRQDO RHIHUHQFH BRRNV 
1. CRXUaQW aQd JRKQ, A IQWURdXcWLRQ WR CaOcXOXV aQd AQaO\VLV, SSULQJeU. 
2. AMLW aQd KXPaUeVaQ, A BaVLc CRXUVe LQ ReaO AQaO\VLV, CRC PUeVV, 2014. 
3. SXdKLU R. GKRUSade aQd BaOPRKaQ V. LLPa\e, A CRXUVe LQ CaOcXOXV aQd ReaO 
AQaO\VLV,     SSULQJeU IQWeUQaWLRQaO LWd, 2000.  
4. BLQPRUe, MaWKePaWLcaO AQaO\VLV, CaPbULdJe UQLYeUVLW\ PUeVV, 1982. 
5. G. B. TKRPaV, CaOcXOXV, 12WK EdLWLRQ, 2009. 
 
AVVLJQPHQWV (TXWRULDOV) 
1. CaOcXOaWLQJ OLPLW RI VeULeV, CRQYeUJeQce WeVWV. 
2. PURSeUWLeV RI cRQWLQXRXV IXQcWLRQV. 
3. DLIIeUeQWLabLOLW\, HLJKeU RUdeU deULYaWLYeV, LeLbQLW] WKeRUeP. 
4. MeaQ YaOXe WKeRUePV aQd LWV aSSOLcaWLRQV. 
5. E[WUePe YaOXeV, LQcUeaVLQJ aQd decUeaVLQJ IXQcWLRQV. 
6. ASSOLcaWLRQV RI Ta\ORU¶V WKeRUeP aQd Ta\ORUV SRO\QRPLaOV. 
 
F.<.B.SF. ± MDWKHPDWLFV             CRXUVH CRGH: S.MAT.2.02  
   
TLWOH: AOJHEUD II 
  
LHDUQLQJ OEMHFWLYHV: TR OeaUQ abRXW (L) S\VWeP RI OLQeaU eTXaWLRQV aQd PaWULceV.  

(LL) VecWRU SSaceV  
(LLL) BaVLV aQd OLQeaU WUaQVIRUPaWLRQV. 

NXPEHU RI OHFWXUHV : 45  
  
PUHUHTXLVLWHV:  
ReYLeZ RI YecWRUV LQ R2 aQd  R3 aV SRLQWV, AddLWLRQ aQd VcaOaU PXOWLSOLcaWLRQ RI YecWRUV LQ WeUPV 
RI cR-RUdLQaWeV, DRW SURdXcW, ScaOaU WULSOe SURdXcW, LeQJWK (QRUP) RI a YecWRU.  
  
UQLW I: S\VWHP RI LLQHDU HTXDWLRQV DQG MDWULFHV                                    (15 LHFWXUHV) 
PaUaPeWULc eTXaWLRQ RI  OLQeV aQd SOaQeV, S\VWeP RI KRPRJeQeRXV aQd QRQ-KRPRJeQeRXV OLQeaU 
eTXaWLRQV, WKe VROXWLRQ RI V\VWeP RI P KRPRJeQeRXV OLQeaU eTXaWLRQV LQ Q XQNQRZQV b\ 
eOLPLQaWLRQ aQd WKeLU JeRPeWULcaO LQWeUSUeWaWLRQ IRU [P, Q]=[1, 2], [1,3], [2,2], [2,3], [3,3]. 
DeILQLWLRQ RI  Q WXSOeV RI  UeaO QXPbeUV, VXP RI  Q WXSOeV aQd VcaOaU PXOWLSOe RI  Q WXSOe. MaWULceV 
ZLWK UeaO eQWULeV, addLWLRQ, VcaOaU PXOWLSOLcaWLRQ aQd PXOWLSOLcaWLRQ RI PaWULceV, TUaQVSRVe RI a 
PaWUL[, T\Se RI PaWULceV: ]eUR PaWUL[, LdeQWLW\ PaWUL[, VcaOaU, dLaJRQaO, XSSeU WULaQJXOaU, ORZeU 
WULaQJXOaU, V\PPeWULc, VNeZ-V\PPeWULc PaWULceV, IQYeUWLbOe PaWULceV, LdeQWLWLeV VXcK aV  [ AB]W 

= [ B]W [A]W, [AB]-1=[B]-1[A]-1. S\VWeP RI OLQeaU eTXaWLRQV LQ PaWUL[ IRUP, eOePeQWaU\ URZ 
RSeUaWLRQV, URZ ecKeORQ PaWUL[, GaXVVLaQ eOLPLQaWLRQ PeWKRd, WR dedXce WKaW WKe V\VWeP RI P 
KRPRJeQeRXV OLQeaU eTXaWLRQV LQ  Q  XQNQRZQV KaV a QRQ-WULYLaO VROXWLRQ LI P < Q.  
  
UQLW II: 9HFWRU VSDFHV                                                                                                (15 
LHFWXUHV)  
DeILQLWLRQ RI UeaO YecWRU VSace, e[aPSOeV VXcK aV RQ ZLWK UeaO eQWULeV, R[X]-VSace RI  P X Q  
PaWULceV RYeU R, VSace RI UeaO YaOXed IXQcWLRQV RQ a QRQ ePSW\ VeW. SXbVSace: DeILQLWLRQ, 
e[aPSOeV RI VXbVSaceV RI R2 aQd R3 VXcK aV OLQeV, SOaQe SaVVLQJ WKURXJK RULJLQ, VeW RI 2 X 2 , 
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3 X 3 XSSeU WULaQJXOaU, ORZeU WULaQJXOaU, dLaJRQaO, V\PPeWULc aQd VNeZ-V\PPeWULc PaWULceV aV 
VXbVSaceV RI M2[R],M3[R], PQ[X] RI R[X] , VROXWLRQV RI P  KRPRJeQeRXV OLQeaU eTXaWLRQV LQ Q 
XQNQRZQV aV a VXbVSace RI RQ. SSace RI cRQWLQXRXV UeaO YaOXed IXQcWLRQV RQ a QRQ-ePSW\ VeW 
X LV a VXbVSace RI  F[ X,R]. PURSeUWLeV RI VXbVSaceV VXcK aV QeceVVaU\ aQd VXIILcLeQW cRQdLWLRQ 
IRU a QRQ-ePSW\ VXbVeW WR be a VXbVSace RI a YecWRU VSace, aUbLWUaU\ LQWeUVecWLRQ RI VXbVSaceV 
RI a YecWRU VSace LV a VXbVSace, XQLRQ RI WZR VXbVSaceV LV a VXbVSace LI aQd RQO\ LI RQe LV a 
VXbVeW RI WKe RWKeU, LLQeaU cRPbLQaWLRQV RI YecWRUV LQ a YecWRU VSace, LLQeaU VSaQ L[S] RI a 
QRQ-ePSW\ VXbVeW S RI a YecWRU VSace, S LV WKe JeQeUaWLQJ VeW RI  L[S], OLQeaU VSaQ RI a QRQ-
ePSW\ VXbVeW RI a YecWRU VSace LV a VXbVSace RI WKe YecWRU VSace. LLQeaUO\ LQdeSeQdeQW / 
LLQeaUO\ deSeQdeQW VeWV LQ a YecWRU VSace, SURSeUWLeV VXcK aV a VeW RI YecWRUV LQ a YecWRU VSace 
LV OLQeaUO\ deSeQdeQW LI aQd RQO\ LI RQe RI WKe YecWRUV YL LV a OLQeaU cRPbLQaWLRQ RI WKe RWKeU 
YecWRUV YM¶V.  
  
  
UQLW III: BDVLV DQG LLQHDU TUDQVIRUPDWLRQ                                           (15 LHFWXUHV) BaVLV 
RI a YecWRU VSace, DLPeQVLRQ RI a YecWRU VSace, Pa[LPaO OLQeaUO\ LQdeSeQdeQW VXbVeW RI a YecWRU 
VSace LV a baVLV RI a YecWRU VSace, PLQLPaO JeQeUaWLQJ VeW RI a YecWRU VSace LV a baVLV RI a YecWRU 
VSace, aQ\ VeW RI  Q+1 YecWRUV LQ a YecWRU VSace ZLWK Q eOePeQWV LQ LWV baVLV LV OLQeaUO\ deSeQdeQW, 
aQ\ WZR baVLV RI a YecWRU VSace KaYe WKe VaPe QXPbeU RI eOePeQWV, aQ\ Q OLQeaUO\ LQdeSeQdeQW 
YecWRUV LQ aQ Q dLPeQVLRQaO YecWRU VSace LV a baVLV RI a YecWRU VSace. II U aQd W aUe VXbVSaceV 
RI a YecWRU VSace WKeQ U+W LV a VXbVSace RI WKe YecWRU VSace, dLP [U+W]=dLP U + dLPW ± 
dLP [U ŀ W]. E[WeQdLQJ WKe baVLV RI a VXbVSace WR a baVLV RI a YecWRU VSace. LLQeaU 
WUaQVIRUPaWLRQ, NeUQeO, PaWUL[ aVVRcLaWed ZLWK a OLQeaU WUaQVIRUPaWLRQ, SURSeUWLeV VXcK aV NeUQeO 
RI a OLQeaU WUaQVIRUPaWLRQ LV a VXbVSace RI WKe dRPaLQ VSace, IRU a OLQeaU WUaQVIRUPaWLRQ T  
LPaJe [ T ] LV a VXbVSace RI WKe cR-dRPaLQ VSace.  II  V, W aUe YecWRU VSaceV ZLWK ^Y1, «,YQ` 
baVLV RI V aQd ^Z1,«,ZQ` aUe aQ\ YecWRUV LQ W WKeQ WKeUe e[LVWV a XQLTXe OLQeaU WUaQVIRUPaWLRQ 
T VXcK WKaW  T(YL ) = ZL.  RaQN- QXOOLW\ WKeRUeP (RQO\ VWaWePeQW) aQd e[aPSOeV.  
  
RHFRPPHQGHG BRRNV  
1. SeUJe LaQJ, IQWURdXcWLRQ WR LLQeaU AOJebUa, SecRQd EdLWLRQ, SSULQJeU.  
2. S. KXPaUeVaQ, LLQeaU AOJebUa, A GeRPeWULc ASSURacK, PUeQWLce HaOO RI IQdLa, PYW. LWd, 

2000.  
  
AGGLWLRQDO RHIHUHQFH BRRNV  
1. M. AUWLQ: AOJebUa, PUeQWLce HaOO RI IQdLa PULYaWe LLPLWed, 1991.  
2. K. HRIIPaQ aQd R. KXQ]e: LLQeaU AOJebUa, TaWa McGUaZ-HLOO, NeZ DeOKL, 1971.  
3. GLObeUW SWUaQJ: LLQeaU AOJebUa aQd LWV aSSOLcaWLRQV, IQWeUQaWLRQaO SWXdeQW EdLWLRQ.  
3. L. SPLWK: LLQeaU AOJebUa, SSULQJeU VeUOaJ.  
4. A. RaPacKaQdUa RaR aQd P. BKLPa SaQNaUaQ: LLQeaU AOJebUa, TaWa McGUaZ-HLOO, NeZ 

DeOKL.  
5. T. BaQcKRII aQd J. WaUPeUV: LLQeaU AOJebUa WKURXJK GeRPeWU\, SSULQJeU VeUOaJ, NeZ 

YRUN,     1984.  
6. SKeOdRQ A[OeU: LLQeaU AOJebUa dRQe ULJKW, SSULQJeU VeUOaJ, NeZ YRUN.  
7. KOaXV JaQLcK: LLQeaU AOJebUa.  
8. OWWR BUeWcKeU: LLQeaU AOJebUa ZLWK ASSOLcaWLRQV, PeaUVRQ EdXcaWLRQ.  
9. GaUeWK WLOOLaPV: LLQeaU AOJebUa ZLWK ASSOLcaWLRQV.  
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AVVLJQPHQWV (TXWRULDOV)  
1. SROYLQJ KRPRJeQeRXV V\VWeP RI P eTXaWLRQV LQ Q XQNQRZQV b\ eOLPLQaWLRQ IRU  P , Q = 1, 

2,       1, 3  , 2, 2  ,   2, 3  , 3, 3.  RRZ ecKeORQ IRUP.  
2. SROYLQJ V\VWeP  AX= B b\ GaXVV eOLPLQaWLRQ, SROXWLRQV RI V\VWeP RI OLQeaU eTXaWLRQV.  
3. VeULI\LQJ ZKeWKeU  V LV a YecWRU VSace IRU a JLYeQ VeW V.  
4. LLQeaU VSaQ RI a QRQ-ePSW\ VXbVeW RI a YecWRU VSace, deWeUPLQLQJ ZKeWKeU a  JLYeQ VXbVeW RI 

a     YecWRU VSace LV a VXbVSace. SKRZLQJ WKe VeW RI cRQYeUJeQW  UeaO VeTXeQceV LV a VXbVSace 
RI WKe     VSace RI UeaO VeTXeQceV eWc.  

5. FLQdLQJ baVLV RI a YecWRU VSace VXcK aV P3[X] , M2 [R] eWc. VeULI\LQJ ZKeWKeU a VeW LV a baVLV 
RI     a YecWRU VSace. E[WeQdLQJ baVLV WR a baVLV RI a ILQLWe  dLPeQVLRQaO YecWRU VSace.  

6. VeULI\LQJ ZKeWKeU T : V ĺ W LV a OLQeaU WUaQVIRUPaWLRQ, ILQdLQJ NeUQeO RI a OLQeaU            
WUaQVIRUPaWLRQV aQd PaWUL[ aVVRcLaWed ZLWK a OLQeaU WUaQVIRUPaWLRQ, YeULI\LQJ WKe RaQN 
NXOOLW\      WKeRUeP.  

  
  
                                                   **************  
  

CIA I – 20 marks, 45 mins.  (ObjectivesͬShort questions͕ not more than ϱ marks eachͿ  
CIA II – 20 marks, 45 mins. (ObjectivesͬShort questions͕ not more than ϱ marks eachͿ 
End Semester exam – 60 marks, 2 hours.  
There will be three questions͕ one per unit͘ The Choice is internalͲ i͘e͘ within a unit and could be 
between ϱϬй to ϭϬϬй  

  
.Y.B.Sc. ± MaWKePaWLcV                    CRXUVe CRde: S.MAT.4.01   
  
TLWOe: CALCULUS IV 
  
 LeaUQLQJ ObMecWLYeV:  (L) TR OeaUQ abRXW  VeTXeQceV  LQ RQ  aQd  OLPLW, cRQWLQXLW\, dLIIeUeQWLabLOLW\,                                                    
SaUWLaO/  dLUecWLRQaO  deULYaWLYeV, JUadLeQWV  RI VcaOaU  ILeOdV.     
                                          (LL) TR VWXd\ abRXW  OLPLWV, cRQWLQXLW\, dLIIeUeQWLabLOLW\ RI VcaOaU  ILeOdV.                                        
(LLL) TR  OeaUQ  abRXW  SecRQd deULYaWLYe WeVW IRU e[WUePa RI  IXQcWLRQV RI                                                
WZR YaULabOeV  aQd  WKe PeWKRd  RI  LaJUaQJe`V PXOWLSOLeUV.   
  
NXPbeU RI OecWXUeV : 45   
  
UQLW I: FXQcWLRQV RI VeYeUaO YaULabOeV (15 LecWXUeV)   
1. EXcOLdeaQ  VSace, RQ± QRUP,  LQQeU  SURdXcW,  dLVWaQce  beWZeeQ  WZR  SRLQWV,  RSeQ  baOO  LQ  

RQ,      deILQLWLRQ RI aQ RSeQ VeW / QeLJKbRUKRRd,  VeTXeQceV  LQ  RQ,  cRQYeUJeQce RI  
VeTXeQceV±WKeVe      cRQceSWV  VKRXOd  be  VSecLILcaOO\ dLVcXVVed  IRU  Q = 2 aQd Q = 3.   

2. FXQcWLRQV IURP  RQ ĺ R (ScaOaU ILeOdV) aQd IURP RQ ĺ RQ (VecWRU ILeOdV). IWeUaWed OLPLWV, 
OLPLWV      aQd  cRQWLQXLW\  RI  IXQcWLRQV, baVLc UeVXOWV RQ OLPLWV aQd cRQWLQXLW\  RI  VXP, 
dLIIeUeQce, VcaOaU        PXOWLSOeV RI  YecWRU ILeOdV,  cRQWLQXLW\  aQd  cRPSRQeQWV  RI  YecWRU 
ILeOdV.   

3. DLUecWLRQaO deULYaWLYeV aQd SaUWLaO deULYaWLYeV RI  VcaOaU ILeOdV.   
4. MeaQ  YaOXe  WKeRUeP  IRU  deULYaWLYeV  RI  VcaOaU ILeOdV.   
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ReIeUeQce IRU UQLW I:   
(1) T. ASRVWRO, CaOcXOXV, VRO. 2, JRKQ WLOe\.   
(2) J. SWeZaUW, CaOcXOXV, BURRNe/CROe PXbOLVKLQJ CR.   
  
UQLW II: DLIIeUeQWLaWLRQ (15 LecWXUeV)   
1. DLIIeUeQWLabLOLW\ RI a VcaOaU ILeOd aW a SRLQW (LQ WeUPV RI OLQeaU WUaQVIRUPaWLRQ) aQd LQ aQ RSeQ      

VeW, TRWaO deULYaWLYe, UQLTXeQeVV RI  WRWaO deULYaWLYe RI a dLIIeUeQWLabOe IXQcWLRQ aW a SRLQW.      
(SLPSOe e[aPSOeV RI ILQdLQJ WRWaO deULYaWLYe RI IXQcWLRQV VXcK aV I([, \) = [2 + \2, I([, \, ]) 
=      [ + \ + ]  Pa\ be WaNeQ). DLIIeUeQWLabLOLW\ aW a SRLQW LPSOLeV cRQWLQXLW\, aQd e[LVWeQce 
RI      dLUecWLRQaO deULYaWLYe aW WKe SRLQW. TKe e[LVWeQce RI cRQWLQXRXV SaUWLaO deULYaWLYeV LQ  
QeLJKbRUKRRd     RI  SRLQW LPSOLeV dLIIeUeQWLabLOLW\ aW WKe SRLQW.   

2. GUadLeQW RI a VcaOaU ILeOd, JeRPeWULc SURSeUWLeV RI JUadLeQW, OeYeO VeWV aQd WaQJeQW SOaQeV.   
3. CKaLQ UXOe IRU VcaOaU ILeOdV.   
4. HLJKeU RUdeU SaUWLaO deULYaWLYeV, PL[ed SaUWLaO deULYaWLYeV. SXIILcLeQW cRQdLWLRQ IRU eTXaOLW\ 

RI      PL[ed SaUWLaO deULYaWLYe.   
  
ReIeUeQce IRU UQLW II:   
(1) CaOcXOXV, VRO. 2, T. ASRVWRO, JRKQ WLOe\.   
(2) CaOcXOXV. J. SWeZaUW. BURRNe/CROe PXbOLVKLQJ CR.   
  
UQLW III: ASSOLcaWLRQV (15 LecWXUeV)   
1. SecRQd RUdeU Ta\ORU¶V IRUPXOa IRU VcaOaU ILeOdV.   
2. DLIIeUeQWLabLOLW\ RI  YecWRU ILeOdV, deILQLWLRQ RI dLIIeUeQWLabLOLW\ RI a YecWRU ILeOd aW a SRLQW,      

HeVVLaQ /JacRbLaQ PaWUL[, dLIIeUeQWLabLOLW\ RI a YecWRU ILeOd aW a SRLQW LPSOLeV cRQWLQXLW\, WKe     
cKaLQ UXOe IRU deULYaWLYe RI YecWRU ILeOdV (VWaWePeQW RQO\).   

3. MeaQ YaOXe LQeTXaOLW\.   
4. Ma[LPa, PLQLPa aQd  VaddOe SRLQWV.   
5. SecRQd deULYaWLYe WeVW IRU e[WUePa RI  IXQcWLRQV RI  WZR YaULabOeV.   
6. MeWKRd  RI  LaJUaQJe`V PXOWLSOLeUV.   
  
ReIeUeQce IRU UQLW III:   
VecWLRQV 9.9, 9.10, 9.11, 9.12, 9.13, 9.14 IURP  T. ASRVWRO, CaOcXOXV VRO. 2, JRKQ WLOe\.   

  
SXJJeVWed TXWRULaOV:   
1. SeTXeQceV LQ  R2  aQd R3, OLPLWV aQd cRQWLQXLW\ RI VcaOaU ILeOdV aQd YecWRU ILeOdV XVLQJ     

³deILQLWLRQ´ aQd RWKeUZLVe LWeUaWed OLPLWV.   
2. CRPSXWLQJ dLUecWLRQaO deULYaWLYeV, SaUWLaO deULYaWLYeV aQd PeaQ YaOXe WKeRUeP RI VcaOaU 

ILeOdV.   
3. TRWaO deULYaWLYe, JUadLeQW, OeYeO VeWV aQd WaQJeQW SOaQeV.   
4. CKaLQ UXOe, KLJKeU RUdeU deULYaWLYeV aQd PL[ed SaUWLaO deULYaWLYeV RI VcaOaU ILeOdV.   
5. Ta\ORU'V IRUPXOa, dLIIeUeQWLaWLRQ RI a YecWRU ILeOd aW a SRLQW, ILQdLQJ HeVVLaQ/ JacRbLaQ 

PaWUL[,      MeaQ YaOXe LQeTXaOLW\.   
6. FLQdLQJ Pa[LPa, PLQLPa aQd VaddOe SRLQWV, VecRQd deULYaWLYe WeVW IRU e[WUePa RI IXQcWLRQV 

RI      WZR/WKUee YaULabOeV aQd  PeWKRd RI  LaJUaQJe`V  PXOWLSOLeUV.   
  

*******************  
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S.Y.B.Sc. ± MaWKePaWLcV                    CRXUVe CRde: S.MAT.4.02   
  
TLWOe: ALGEBRA±IV   
  
 LeaUQLQJ ObMecWLYeV:  (L) TR OeaUQ  SURSeUWLeV  RI  JURXSV  aQd  VXbJURXSV  

(LL) TR VWXd\  c\cOLc JURXSV aQd  c\cOLc  VXbJURXSV  
(LLL) TR XQdeUVWaQd LaJUaQJe'V WKeRUeP aQd GURXS KRPRPRUSKLVPV aQd                                                 

LVRPRUSKLVPV.   
NXPbeU RI OecWXUeV : 45   
  
UQLW I: GURXSV  aQd  VXbJURXSV (15 LecWXUeV)   
(a) DeILQLWLRQ RI a JURXS, abeOLaQ JURXS, RUdeU RI a JURXS, ILQLWe aQd LQILQLWe JURXSV.   
      E[aPSOeV RI  JURXSV LQcOXdLQJ        
(L) Z, Q, R, C  XQdeU  addLWLRQ  
(LL) Q*(=Q\^0`), R*(=R\^0`), C*(=C\^0`),  Q+ (SRVLWLYe  UaWLRQaO QXPbeUV)  XQdeU  PXOWLSOLcaWLRQ  
(LLL) ZQ ± WKe  VeW  RI  UeVLdXe  cOaVVeV  PRdXOR Q  XQdeU  addLWLRQ  
(LY) U(Q) ± WKe JURXS RI SULPe UeVLdXe cOaVVeV PRdXOR  Q  XQdeU PXOWLSOLcaWLRQ       (Y) TKe  

V\PPeWULc  JURXS  SQ  
(YL) TKe JURXS RI V\PPeWULeV RI  SOaQe ILJXUe.TKe DLKedUaO JURXS DQ aV WKe JURXS RI  V\PPeWULeV               

RI a UeJXOaU SRO\JRQ RI   Q  VLdeV (IRU   Q = 3, 4)   
(YLL) KOeLQ  4 ± JURXS  
(YLLL)MaWUL[  JURXSV  𝑀 î (R)  XQdeU  addLWLRQ  RI PaWULceV;    GLQ(R) ± WKe VeW RI LQYeUWLbOe                 

UeaO PaWULceV XQdeU PXOWLSOLcaWLRQ RI PaWULceV.   
(L[) E[aPSOeV VXcK aV  S1  aV a VXbJURXS RI  C ,  ߤ ±  WKe  VXbJURXS  RI   QWK  URRWV  RI  XQLW\.   

     PURSeUWLeV   VXcK  aV  
      1) IQ a JURXS (G, .),  WKe IROORZLQJ LQdLceV UXOeV aUe WUXe IRU aOO LQWeJeUV Q, P:-             
(L) aQ aP = aQ+P    IRU  aOO a  LQ G  

(LL) (aQ)P = aQP      IRU  aOO a  LQ G  
(LLL) (ab)Q = aQ bQ  IRU  aOO a, b  LQ G   ZKeQeYeU  ab = ba       2) IQ a 

JURXS (G, .),  WKe  IROORZLQJ  aUe  WUXe:-             (L)  TKe  LdeQWLW\  
eOePeQW  e  RI  G   LV  XQLTXe.   

(LL) TKe  LQYeUVe RI  eYeU\ eOePeQW  LQ  G   LV  XQLTXe.   
(LLL) (a-1) -1 = a   
(LY) (ab)-1 = b-1 a-1  
(Y) LI  a2 = e  IRU  eYeU\  a  LQ G   WKeQ  (G, .)   LV  aQ  abeOLaQ JURXS  
(YL) LI  (aba-1)Q = abQ a-1  IRU  eYeU\ a, b  LQ G  aQd  IRU  eYeU\  LQWeJeU  Q  
(YLL) LI  (ab)2 = a2 b2  IRU  eYeU\ a, b  LQ G  WKeQ  (G, .)   LV  aQ  abeOLaQ JURXS  
(YLLL) (𝑍∗ , .)  LV   a  JURXS  LI  aQd  LI  Q   LV   SULPe  

        3) PURSeUWLeV RI RUdeU RI aQ eOePeQW VXcK aV (Q aQd P aUe 
LQWeJeUV)              (L) LeW  R(a) = Q.  TKeQ  aP = e  LI  aQd  RQO\ LI  Q_ P             
(LL) II  R(a) = QP  WKeQ  R(aQ) = P.    

(LLL) II  R(a) = Q  WKeQ  R(aP) =   ZKeUe (Q, P) LV  GCD  RI  Q  aQd P  
 ( , ) 

(LY) R(aba-1) = R(b),    R(ab) = R(ba)  
(Y) II  R(a) = Q,  R(b) = P,  ab = ba, (Q, P) = 1  WKeQ  R(ab) = QP. (b) SXbJURXSV  
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      1) DeILQLWLRQ, QeceVVaU\ aQd VXIILcLeQW cRQdLWLRQ IRU a QRQ-ePSW\ VeW WR be a SXbJURXS       
2) TKe ceQWeU Z(G) RI a JURXS G LV a VXbJURXS.   
3) IQWeUVecWLRQ RI  WZR (RU a IaPLO\ RI) VXbJURXSV LV a VXbJURXS.   
4) UQLRQ RI WZR VXbJURXSV LV QRW a VXbJURXS LQ JeQeUaO. UQLRQ RI WZR VXb JURXSV LV a             

VXbJURXS LI aQd RQO\ LI RQe LV cRQWaLQed LQ WKe RWKeU.  
5) LeW  H aQd K aUe VXbJURXSV RI a JURXS G. TKeQ  HK  LV a VXbJURXS RI  G LI aQd RQO\ LI            

HK = KH.  
  
ReIeUeQce IRU UQLW I:   
(1) I.N. HeUVWeLQ, TRSLcV LQ AOJebUa.   
(2) P.B. BKaWWacKaU\a, S.K. JaLQ, S. NaJSaXO. AbVWUacW AOJebUa.  
   
UQLW II: C\cOLc JURXSV aQd c\cOLc VXbJURXSV (15 LecWXUeV)  
(a) C\cOLc VXbJURXS RI a JURXS, c\cOLc JURXSV, (e[aPSOeV LQcOXdLQJ Z, ZQ, ߤ ).   
(b) PURSeUWLeV  VXcK  aV  
           L) EYeU\  c\cOLc  JURXS  LV  abeOLaQ           LL) FLQLWe  c\cOLc JURXSV, LQILQLWe  c\cOLc  JURXSV  
aQd  WKeLU  JeQeUaWRUV          LLL) A ILQLWe c\cOLc JURXS KaV a XQLTXe VXbJURXS IRU eacK dLYLVRU 
RI WKe RUdeU RI WKe JURXS.           LY) SXbJURXS RI a c\cOLc JURXS LV c\cOLc.   

Y) IQ  a  ILQLWe  JURXS  G,  G = <a>  LI  aQd  RQO\ LI  R(G) = R(a).  
YL) LeW  G = <a>  aQd  R(a) = Q.  TKeQ G = < aP >  LI  aQd  RQO\ LI  (P, Q) = 1.  
YLL)II  G  LV  a c\cOLc JURXS  RI  RUdeU SQ   aQd  H<G,  K<G  WKeQ  SURYe  WKaW  eLWKeU  

H⊆K               RU  K⊆H    
  
ReIeUeQce IRU UQLW II:   
(1) I.N. HeUVWeLQ, TRSLcV LQ AOJebUa.   
(2) P.B. BKaWWacKaU\a, S.K. JaLQ, S. NaJSaXO. AbVWUacW  AOJebUa.  
  
UQLW III: LaJUaQJe'V TKeRUeP aQd GURXS KRPRPRUSKLVP (15 LecWXUeV)  a) 
DeILQLWLRQ RI a CRVeW  aQd  SURSeUWLeV VXcK aV   

1) II  H  LV a VXbJURXS  RI  JURXS  G  aQd  [∈G  WKeQ  SURYe  WKaW   
(L) [H = H[  LI  aQd  RQO\  LI  [∈G                        (LL) H[ = H  LI  aQd  RQO\  LI  

[∈G  
2) II  H  LV  a  VXbJURXS  RI  JURXS G  aQd  [, \∈G   WKeQ  SURYe  WKaW   

(L) [H = \H  LI  aQd  RQO\  LI  [-1 \ ∈H                  (LL) H[ = H\  LI  aQd  RQO\  LI  
[\-1 ∈H  

3) LaJUaQJe¶V WKeRUeP aQd cRQVeTXeQceV VXcK aV FeUPaW¶V LLWWOe WKeRUeP, EXOeUV¶V 
WKeRUeP.      

           II a JURXS G KaV QR QRQWULYLaO VXbJURXSV WKeQ RUdeU RI  G   LV a SULPe aQd  G  LV C\cOLc.  
b) GURXS  KRPRPRUSKLVPV aQd  LVRPRUSKLVPV, aXWRPRUSKLVPV  

1) DeILQLWLRQ  
2) KeUQeO aQd LPaJe RI a JURXS KRPRPRUSKLVP.  
3) E[aPSOeV LQcOXdLQJ LQQeU aXWRPRUSKLVP.  

     PURSeUWLeV VXcK aV  
(L) II  I : G ĺ  G`  LV a JURXS KRPRPRUSKLVP WKeQ KeU I < G.  
(LL) LeW I : G ĺ  G`  be  a JURXS KRPRPRUSKLVP.  TKeQ KeU I =^e` LI  aQd RQO\ 

LI  I LV 1-1.  
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(LLL) LeW I : G ĺ  G`  be  a JURXS LVRPRUSKLVP.  TKeQ  
                      G  LV  abeOLaQ/c\cOLc  LI aQd  RQO\ LI  G` LV  abeOLaQ/c\cOLc  
  
ReIeUeQce IRU UQLW III:   
(1) I.N. HeUVWeLQ, TRSLcV LQ AOJebUa.   
(2) P.B. BKaWWacKaU\a, S.K. JaLQ, S. NaJSaXO. AbVWUacW AOJebUa.   
  
RecRPPeQded BRRNV:   
1. I.N. HeUVWeLQ. TRSLcV LQ AOJebUa, WLOe\ EaVWeUQ LLPLWed, SecRQd edLWLRQ.   
2. N.S. GRSaOaNULVKQaQ, UQLYeUVLW\ AOJebUa, WLOe\ EaVWeUQ LLPLWed.   
3. M. AUWLQ, AOJebUa, PUeQWLce HaOO RI IQdLa, NeZ DeOKL.   
4. P.B. BKaWWacKaU\a, S.K. JaLQ, aQd S.R. NaJSaXO, AbVWUacW AOJebUa, SecRQd edLWLRQ, 

FRXQdaWLRQ      BRRNV, NeZ DeOKL, 1995.   
5. J.B. FUaOeLJK, A ILUVW cRXUVe LQ AbVWUacW AOJebUa, TKLUd edLWLRQ, NaURVa, NeZ DeOKL.   
6. J. GaOOLaQ. CRQWePSRUaU\ AbVWUacW AOJebUa. NaURVa, NeZ DeOKL.   
  
AddLWLRQaO ReIeUeQce BRRNV:   
1. S. AdKLNaUL, AQ IQWURdXcWLRQ WR CRPPXWaWLYe AOJebUa aQd NXPbeU WKeRU\, NaURVa 

PXbOLVKLQJ      HRXVe.   
2. T.W. HXQJeUIRUd. AOJebUa, SSULQJeU.   
3. D. DXPPLW, R. FRRWe. AbVWUacW AOJebUa, JRKQ WLOe\ & SRQV, IQc.   
4. I.S. LXWKeU, I.B.S. PaVVL. AOJebUa, VRO. I aQd II.  
   
SXJJeVWed TXWRULaOV:   
1. E[aPSOeV aQd SURSeUWLeV RI JURXSV.   
2. GURXS RI V\PPeWU\ RI eTXLOaWeUaO WULaQJOe, UecWaQJOe, VTXaUe.   
3. SXbJURXSV.   
4. C\cOLc JURXSV, c\cOLc VXbJURXSV, ILQdLQJ JeQeUaWRUV RI eYeU\ VXbJURXS RI a c\cOLc JURXS.   
5. LeIW aQd ULJKW cRVeWV RI a VXbJURXS, LaJUaQJe'V TKeRUeP.   
6. GURXS KRPRPRUSKLVPV, LVRPRUSKLVPV.  
  

@@@@@@@@@@@@  
  
S.Y.B.Sc. ± MaWKePaWLcV                    CRXUVe CRde: S.MAT.4.03  
  
TLWOe: DIFFERENTIAL EQUATIONS   
  
 LeaUQLQJ ObMecWLYeV:  (L) TR OeaUQ  FLUVW RUdeU FLUVW deJUee OUdLQaU\ DLIIeUeQWLaO eTXaWLRQV      

(LL) TR VWXd\ SecRQd RUdeU OUdLQaU\ LLQeaU DLIIeUeQWLaO eTXaWLRQV     
(LLL)TR OeaUQ KRZ WR VROYe PaUWLaO DLIIeUeQWLaO eTXaWLRQV  NXPbeU RI 

OecWXUeV : 45   
  
UQLW I: FLUVW RUdeU FLUVW deJUee OUdLQaU\ DLIIeUeQWLaO eTXaWLRQV (15 LecWXUeV)  

1. DeILQLWLRQ RI a dLIIeUeQWLaO eTXaWLRQ, RUdeU, deJUee, RUdLQaU\ dLIIeUeQWLaO eTXaWLRQ 
aQd SaUWLaO dLIIeUeQWLaO eTXaWLRQ, OLQeaU aQd QRQ OLQeaU ODE.   
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2. E[LVWeQce aQd UQLTXeQeVV TKeRUeP IRU WKe VROXWLRQV RI a VecRQd RUdeU LQLWLaO YaOXe 
SURbOeP (VWaWePeQW RQO\). DeILQe LLSVcKLW] IXQcWLRQ; VROYe e[aPSOeV YeULI\LQJ WKe 
cRQdLWLRQV RI e[LVWeQce aQd XQLTXeQeVV WKeRUeP.   

3. ReYLeZ RI VROXWLRQ RI KRPRJeQeRXV aQd QRQ- KRPRJeQeRXV dLIIeUeQWLaO eTXaWLRQV 
RI ILUVW RUdeU aQd ILUVW deJUee. NRWLRQ RI SaUWLaO deULYaWLYe. E[acW ETXaWLRQV: GeQeUaO 
SROXWLRQ RI E[acW eTXaWLRQV RI ILUVW RUdeU aQd ILUVW deJUee. NeceVVaU\ aQd VXIILcLeQW 
cRQdLWLRQ IRU 𝑀𝑑ݔ + 𝑁𝑑0 = ݕ WR be e[acW.  NRQ-e[acW eTXaWLRQV. RXOeV IRU ILQdLQJ 
LQWeJUaWLQJ IacWRUV (ZLWKRXW SURRI) IRU QRQ e[acW eTXaWLRQV, VXcK aV  

(L) LV aQ I.F. LI 𝑀ݔ + 𝑁0 � ݕ aQd 𝑀𝑑ݔ + 𝑁𝑑ݕ LV KRPRJeQeRXV.  

(LL) LV aQ I.F. LI 𝑀ݔ í 𝑁0 � ݕ aQd 𝑀𝑑ݔ í 𝑁𝑑ݕ LV RI WKe W\Se  

𝑓 (ݕ ,ݔ)ݕ 𝑑ݔ + 𝑓 (ݕ ,ݔ)ݔ 𝑑ݕ.   

(LLL) 𝑒� ( )  LV aQ I.F. LI 𝑁 � 0 aQd  í  LV 
a IXQcWLRQ RI ݔ aORQe, Va\  

𝑓(ݔ).   

(LY) 𝑒� ( )  LV aQ I.F. LI 𝑀 � 0 aQd  í  LV 
a IXQcWLRQ RI ݕ aORQe, Va\  

  .(ݕ)݃
4. LLQeaU aQd UedXcLbOe WR OLQeaU eTXaWLRQV, ILQdLQJ VROXWLRQV RI ILUVW RUdeU 

dLIIeUeQWLaO eTXaWLRQV RI WKe W\Se IRU aSSOLcaWLRQV WR RUWKRJRQaO WUaMecWRULeV, 
SRSXOaWLRQ JURZWK, aQd ILQdLQJ WKe cXUUeQW aW a JLYeQ WLPe.   
  

UQLW II: SecRQd RUdeU OUdLQaU\ LLQeaU DLIIeUeQWLaO eTXaWLRQV (15 LecWXUeV)  

1. HRPRJeQeRXV aQd QRQ-KRPRJeQeRXV VecRQd RUdeU OLQeaU dLIIeUeQWLabOe eTXaWLRQV: 
TKe VSace RI VROXWLRQV RI WKe KRPRJeQeRXV eTXaWLRQ aV a YecWRU VSace. WURQVNLaQ aQd 
OLQeaU LQdeSeQdeQce RI WKe VROXWLRQV. TKe JeQeUaO VROXWLRQ RI KRPRJeQeRXV 
dLIIeUeQWLaO eTXaWLRQ. TKe XVe RI NQRZQ VROXWLRQV WR ILQd WKe JeQeUaO VROXWLRQ RI 
KRPRJeQeRXV eTXaWLRQV. TKe JeQeUaO VROXWLRQ RI a QRQ-KRPRJeQeRXV VecRQd RUdeU 
eTXaWLRQ. CRPSOePeQWaU\ IXQcWLRQV aQd SaUWLcXOaU LQWeJUaOV.  

2. TKe  KRPRJeQeRXV  eTXaWLRQ  ZKLcK  cRQVWaQW  cReIILcLeQW.  aX[LOLaU\  eTXaWLRQ.  TKe 
JeQeUaO VROXWLRQ cRUUeVSRQdLQJ WR UeaO aQd dLVWLQcW URRWV, UeaO aQd eTXaO URRWV aQd 
cRPSOe[ URRWV RI WKe aX[LOLaU\ eTXaWLRQ.   

3. NRQ-KRPRJeQeRXV eTXaWLRQV: TKe PeWKRd RI XQdeWeUPLQed cReIILcLeQWV. TKe PeWKRd 
RI YaULaWLRQ RI SaUaPeWeUV.   
  

UQLW III: PaUWLaO DLIIeUeQWLaO eTXaWLRQV (15 LecWXUeV)  

1. COaVVLILcaWLRQ RI SecRQd OUdeU PaUWLaO DLIIeUeQWLaO ETXaWLRQV  
2. OQe-DLPeQVLRQaO WaYe ETXaWLRQ  

(L) VLbUaWLRQ RI aQ IQILQLWe SWULQJ  
(LL) VLbUaWLRQ RI a SePL-LQILQLWe SWULQJ  
(LLL)VLbUaWLRQ RI a FLQLWe SWULQJ  

3. LaSOace ETXaWLRQ  
(L) GUeeQ¶V ETXaWLRQ  
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4. HeaW CRQdXcWLRQ SURbOeP (L) 
IQILQLWe RRd CaVe  
(LL) FLQLWe RRd CaVe  

  
RecRPPeQded BRRNV IRU UQLW ± III:  
  

1. AQ EOePeQWaU\ CRXUVe LQ PaUWLaO DLIIeUeQWLaO ETXaWLRQV ± T. APaUQaWK, NaURVa 
PXbOLVKLQJ HRXVe  

2. DLIIeUeQWLaO ETXaWLRQV ZLWK ASSOLcaWLRQV aQd HLVWRULcaO NRWeV ± G. F. SLPPRQV ± 
McGUaZ HLOO.  
  

  

ReIeUeQceV:  

1. DLIIeUeQWLaO eTXaWLRQV ZLWK aSSOLcaWLRQV aQd KLVWRULcaO QRWeV- G. F. SLPPRQV-McGUaZ 
HLOO.  

2. AQ LQWURdXcWLRQ WR RUdLQaU\ dLIIeUeQWLaO eTXaWLRQV - E. A. CRddLQJWRQ.   
3. DLIIeUeQWLaO ETXaWLRQV-SKeSOe\ L. RRVV-WLOe\.  
4. MaWKePaWLcaO MRdeOLQJ ZLWK CaVe SWXdLeV, A DLIIeUeQWLaO ETXaWLRQ ASSURacK UVLQJ 

MaSOe- BeOLQda BaUQeV aQd GOeQQ R. FXOIRUd-Ta\ORU aQd FUaQcLV.  
5. DLIIeUeQWLaO ETXaWLRQV aQd BRXQdaU\ VaOXe PURbOePV: CRPSXWLQJ aQd MRdeOLQJ-C. H. 

EdZaUdV aQd D. E. PeQQ\-PeaUVRQ EdXcaWLRQ.  
6. LLQeaU PaUWLaO DLIIeUeQWLaO ETXaWLRQ IRU ScLeQWLVWV aQd EQJLQeeUV-T\Q M\LQW-U aQd 

LRNeQaWK DebQaWK-SSULQJeU.   
7. PaUWLaO DLIIeUeQWLaO ETXaWLRQV: AQ IQWURdXcWLRQ ZLWK MaWKePaWLca aQd MAPLE- IRaQQLV 

P SWaYURXOaNLV aQd SWeSaQ A TeUVLaQ.   
8. OUdLQaU\ aQd PaUWLaO DLIIeUeQWLaO ETXaWLRQV-M.D.RaLVLQJKaQLa-S.CKaQd.   

SXJJeVWed PUacWLcaOV:   

1. ASSOLcaWLRQ  RI  e[LVWeQce  aQd  XQLTXeQeVV  WKeRUeP,  VROYLQJ  e[acW  aQd  QRQ  e[acW 
eTXaWLRQV.  

2. LLQeaU aQd UedXcLbOe WR OLQeaU eTXaWLRQV, aSSOLcaWLRQV WR RUWKRJRQaO WUaMecWRULeV, 
SRSXOaWLRQ JURZWK, aQd ILQdLQJ WKe cXUUeQW aW a JLYeQ WLPe.  

3. FLQdLQJ JeQeUaO VROXWLRQ RI KRPRJeQeRXV aQd QRQ-KRPRJeQeRXV eTXaWLRQV, XVe RI 
NQRZQ VROXWLRQV WR ILQd WKe JeQeUaO VROXWLRQ RI KRPRJeQeRXV eTXaWLRQV.  

4. SROYLQJ eTXaWLRQV XVLQJ PeWKRd RI XQdeWeUPLQed cReIILcLeQWV aQd PeWKRd RI YaULaWLRQ 
RI SaUaPeWeUV.  

5. DeWeUPLQLQJ ZKeWKeU a JLYeQ VecRQd RUdeU OLQeaU SaUWLaO dLIIeUeQWLaO eTXaWLRQ LV eOOLSWLc, 
SaUabROLc RU K\SeUbROLc.   

6. UVLQJ PeWKRd RI VeSaUaWLRQ RI YaULabOeV IRU dLIIeUeQW eTXaWLRQV LQcOXdLQJ KeaW eTXaWLRQ 
aQd LaSOace eTXaWLRQ.   
                                             ***************  
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 T.Y.B.Sc. - MaWKePaWLcV         CRXUVe CRde: S.MAT.6.01  
  
TLWOe RI PaSeU: CALCULUS - VI  
  
LeaUQLQJ ObMecWLYeV:  
AIWeU cRPSOeWLRQ RI WKe cRXUVe, a VWXdeQW VKRXOd:  
(L) LeaUQ abRXW VeTXeQceV aQd VeULeV RI UeaO aQd cRPSOe[ IXQcWLRQV.   
(LL) FLQd SRZeU VeULeV UeSUeVeQWaWLRQV RI IXQcWLRQV.   
(LLL) FLQd LaXUeQW VeULeV RI a IXQcWLRQ LQ WKe QeLJKbRXUKRRd RI LVROaWed VLQJXOaULW\.  (LY) 

LeaUQ abRXW aQaO\WLc IXQcWLRQV aQd XQdeUVWaQd WKe dLIIeUeQce beWZeeQ dLIIeUeQWLabOe aQd 
aQaO\WLc IXQcWLRQV.   

  
NXPbeU RI OecWXUeV: 45  
  
UQLW I: SeTXeQceV aQd SeULeV RI FXQcWLRQV (12 LecWXUeV)  
  
SeTXeQce RI IXQcWLRQV-SRLQWZLVe aQd XQLIRUP cRQYeUJeQce RI VeTXeQceV RI UeaO-YaOXed 
IXQcWLRQV, e[aPSOeV.  
UQLIRUP cRQYeUJeQce LPSOLeV SRLQWZLVe cRQYeUJeQce, e[aPSOe WR VKRZ cRQYeUVe QRW WUXe.  
SeULeV RI IXQcWLRQV, cRQYeUJeQce RI VeULeV RI IXQcWLRQV, WeLeUVWUaVV M-WeVW. E[aPSOeV. 
PURSeUWLeV RI XQLIRUP cRQYeUJeQce: CRQWLQXLW\ RI WKe XQLIRUP OLPLW RI a VeTXeQce RI cRQWLQXRXV 
IXQcWLRQ, cRQdLWLRQV XQdeU ZKLcK LQWeJUaO aQd WKe deULYaWLYe RI VeTXeQce RI IXQcWLRQV cRQYeUJe 
WR WKe LQWeJUaO aQd deULYaWLYe RI XQLIRUP OLPLW RQ a cORVed aQd bRXQded LQWeUYaO. E[aPSOeV.  
CRQVeTXeQceV RI WKeVe SURSeUWLeV IRU VeULeV RI IXQcWLRQV, WeUP b\ WeUP dLIIeUeQWLaWLRQ aQd 
LQWeJUaWLRQ.  
  
UQLW II: PRZeU SeULeV (11 LecWXUeV)  
  
LLPLW VXSeULRU aQd LLPLW LQIeULRU.   
PRZeU VeULeV LQ Ⴆ ceQWeUed aW RULJLQ aQd aW VRPe SRLQW LQ Ⴆ, UadLXV RI cRQYeUJeQce, UeJLRQ 
(LQWeUYaO) RI cRQYeUJeQce, XQLIRUP cRQYeUJeQce, WeUP-b\-WeUP dLIIeUeQWLaWLRQ aQd LQWeJUaWLRQ 
RI SRZeU VeULeV, E[aPSOeV.   
CaXcK\ HadaPaUd TKeRUeP. AbeO¶V TKeRUeP.   
UQLTXeQeVV RI VeULeV UeSUeVeQWaWLRQ, IXQcWLRQV UeSUeVeQWed b\ SRZeU VeULeV, cOaVVLcaO IXQcWLRQV 
deILQed b\ SRZeU VeULeV VXcK aV e[SRQeQWLaO, cRVLQe aQd VLQe IXQcWLRQV, WKe baVLc SURSeUWLeV RI 
WKeVe IXQcWLRQV.  
  
UQLW III: IQWURdXcWLRQ WR CRPSOe[ AQaO\VLV (11 LecWXUeV)  
  
ReYLeZ RI CRPSOe[ NXPbeUV: CRPSOe[ POaQe, PROaU CRRUdLQaWeV, E[SRQeQWLaO MaS, PRZeUV 
aQd URRWV RI CRPSOe[ QXPbeUV. De MRLYUe¶V IRUPXOa,  aV a PeWULc VSace, BRXQded aQd  
UQbRXQded SeWV, SRLQW aW LQILQLW\-e[WeQded cRPSOe[ SOaQe, SNeWcKLQJ RI VeW LQ cRPSOe[ SOaQe.   
LLPLW aW a SRLQW, WKeRUePV RQ OLPLW, cRQYeUJeQce RI VeTXeQceV RI cRPSOe[ QXPbeUV aQd UeVXOWV 
XVLQJ SURSeUWLeV RI UeaO VeTXeQceV.   
FXQcWLRQV: , UeaO aQd LPaJLQaU\ SaUW RI IXQcWLRQV, cRQWLQXLW\ aW a SRLQW aQd aOJebUa RI 
cRQWLQXRXV IXQcWLRQV.  
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DeULYaWLYeV RI: , cRPSaULVRQ beWZeeQ dLIIeUeQWLabLOLW\ LQ UeaO aQd cRPSOe[ VeQVe,  
CaXcK\-RLePaQQ eTXaWLRQV, VXIILcLeQW cRQdLWLRQ IRU dLIIeUeQWLabLOLW\, aQaO\WLc IXQcWLRQV, 
cRQMXJaWe RI aQ aQaO\WLc IXQcWLRQ LV aQaO\WLc, cKaLQ UXOe.   
HaUPRQLc IXQcWLRQV aQd KaUPRQLc cRQMXJaWeV.   
MRbLXV TUaQVIRUPaWLRQV ± DeILQLWLRQ aQd e[aPSOeV.   
  
UQLW IV: CRPSOe[ PRZeU SeULeV (11 LecWXUeV)  
  
DeILQLWe LQWeJUaOV RI IXQcWLRQV.   
CaXcK\ IQWeJUaO FRUPXOa, DeULYaWLYeV RI AQaO\WLc IXQcWLRQ.   
Ta\ORU¶V TKeRUeP IRU aQaO\WLc IXQcWLRQV.   
E[SRQeQWLaO FXQcWLRQV aQd LWV SURSeUWLeV, TULJRQRPeWULc FXQcWLRQV, H\SeUbROLc FXQcWLRQV. 
PRZeU VeULeV RI cRPSOe[ QXPbeUV aQd UeOaWed UeVXOWV IROORZLQJ IURP UQLW II, UadLXV RI 
cRQYeUJeQceV, dLVc RI cRQYeUJeQce, XQLTXeQeVV RI VeULeV UeSUeVeQWaWLRQ, e[aPSOeV. DeILQLWLRQ 
RI LaXUeQW VeULeV, DeILQLWLRQ RI LVROaWed VLQJXOaULW\, VWaWePeQW (ZLWKRXW SURRI) RI e[LVWeQce RI 
LaXUeQW VeULeV e[SaQVLRQ LQ QeLJKbRXUKRRd RI aQ LVROaWed VLQJXOaULW\, W\Se RI LVROaWed 
VLQJXOaULWLeV YL]. UePRYabOe, SROe aQd eVVeQWLaO deILQed XVLQJ LaXUeQW VeULeV e[SaQVLRQ, 
VWaWePeQW RI UeVLdXe WKeRUeP aQd caOcXOaWLRQ RI UeVLdXe.   
  
ReIeUeQceV:  
  
1. RLcKaUd R. GROdbeUJ, MeWKRdV RI ReaO AQaO\VLV, O[IRUd aQd IQWeUQaWLRQaO BRRN HRXVe 

(IBH) PXbOLVKeUV, NeZ DeOKL.  
2. AMLW KXPaU, S. KXPaUeVaQ, A BaVLc CRXUVe LQ ReaO AQaO\VLV.   
3. J. W. BURZQ aQd R. V. CKXUcKLOO, CRPSOe[ VaULabOeV aQd ASSOLcaWLRQV.   
  
AddLWLRQaO ReIeUeQceV:  
  
1. RRbeUW G. BaUWOe aQd DRQaOd R. SKeUbeUW, IQWURdXcWLRQ WR ReaO AQaO\VLV.  
2. CKaUOeV G. DeQOLQJeU, EOePeQWV RI ReaO AQaO\VLV, JRQeV aQd BaUWOeWW (SWXdeQW 

EdLWLRQ),2011.  
3. RRbeUW E. GUeeQe aQd SWeYeQ G. KUaQW], FXQcWLRQ WKeRU\ RI RQe cRPSOe[ YaULabOe.   
4. TKeRdRUe W. GaPeOLQ, CRPSOe[ aQaO\VLV, SSULQJeU.   
5. JRVeSK BaN aQd DRQaOd J. NeZPaQ, CRPSOe[ aQaO\VLV (2Qd EdLWLRQ), UQdeUJUadXaWe 

Te[WV LQ MaWKePaWLcV, SSULQJeU-VeUOaJ NeZ YRUN, IQc., NeZ YRUN, 1997.  
6. MXUUa\ R. SSLeJeO, JRKQ ScKLOOeU aQd Se\PRXU LLSVcKXW], CRPSOe[ VaULabOeV, ScKaXP`V 

OXWOLQe VeULeV McGUaZ-HLOO BRRN CRPSaQ\, SLQJaSRUe.   
7. JRKQ B. CRQZa\, FXQcWLRQV RI RQe cRPSOe[ YaULabOe, SSULQJeU, SecRQd edLWLRQ.    
8. S. PRQQXVaP\, FRXQdaWLRQV RI CRPSOe[ AQaO\VLV, NaURVa PXbOLVKLQJ HRXVe, NeZ DeOKL.   
9. LaUV V. AKOIRUV, CRPSOe[ AQaO\VLV, Mc-GUaZ HLOO EdXcaWLRQ.   
10. DeQQLV G. ZLOO, PaWULcN SKaQaKaQ, CRPSOe[ AQaO\VLV - A ILUVW cRXUVe ZLWK ASSOLcaWLRQV.   
  
  
  
SXJJeVWed PUacWLcaOV (3 SUacWLcaOV SeU baWcK SeU ZeeN):  
  
1. PRLQWZLVe aQd XQLIRUP cRQYeUJeQce RI VeTXeQce IXQcWLRQV, SURSeUWLeV.  
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2. PRLQW ZLVe aQd XQLIRUP cRQYeUJeQce RI VeULeV RI IXQcWLRQV aQd SURSeUWLeV.  
3. LLPLW cRQWLQXLW\ aQd deULYaWLYeV RI IXQcWLRQV RI cRPSOe[ YaULabOeV.  
4. AQaO\WLc IXQcWLRQ, ILQdLQJ KaUPRQLc cRQMXJaWe, MRbLXV WUaQVIRUPaWLRQV.   
5. CaXcK\ LQWeJUaO IRUPXOa, Ta\ORU VeULeV, PRZeU SeULeV  
6. FLQdLQJ LVROaWed VLQJXOaULWLeV- UePRYabOe, SROe aQd eVVeQWLaO, LaXUeQW VeULeV,                

CaOcXOaWLRQ RI UeVLdXe.  
                                                   *************  
  
  
T.Y.B.Sc. ± MaWKePaWLcV                                                        CRXUVe CRde: S.MAT.6.02  

TLWOe: ALGEBRA VI  

LeaUQLQJ ObMecWLYeV ( L )TR OeaUQ NRUPaO SXbJURXSV aQd COaVVLILcaWLRQ RI JURXSV.  

                                   ( LL ) TR OeaUQ RLQJ WKeRU\.   

  

UQLW I. GURXS TKeRU\ (12L)  

ReYLeZ RI GURXSV, SXbJURXSV, AbeOLaQ JURXSV, OUdeU RI a JURXS, FLQLWe aQd LQILQLWe 
JURXSV, C\cOLc JURXSV, TKe CeQWeU Z(G) RI a JURXS G, GURXS KRPRPRUSKLVPV, 
LVRPRUSKLVPV, aXWRPRUSKLVPV, LQQeU aXWRPRUSKLVPV (NR TXeVWLRQ be aVNed),NRUPaO 
VXbJURXSV: NRUPaO VXbJURXSV RI a JURXS, deILQLWLRQ aQd e[aPSOeV LQcOXdLQJ ceQWeU RI a 
JURXS, QXRWLeQW JURXS, AOWeUQaWLQJ JURXS AQ, C\cOeV. LLVWLQJ QRUPaO VXbJURXSV RI A4, S3. 
FLUVW IVRPRUSKLVP WKeRUeP (RU FXQdaPeQWaO TKeRUeP RI KRPRPRUSKLVPV RI JURXSV), 
SecRQd IVRPRUSKLVP WKeRUeP, WKLUd IVRPRUSKLVP WKeRUeP, Ca\Oe\¶V WKeRUeP, E[WeUQaO 
dLUecW SURdXcW RI dLUecW SURdXcWV, OUdeU RI aQ eOePeQW LQ a dLUecW SURdXcW, cULWeULRQ IRU 
dLUecW SURdXcW WR be c\cOLc, COaVVLILcaWLRQ RI JURXSV RI RUdeU � 7.  

ReIeUeQce IRU UQLW I:  

      ( L ) N. HeUVWeLQ. TRSLcV LQ AOJebUa, WLOe\ EaVWeUQ LLPLWed, SecRQd edLWLRQ.  
     ( LL ) J. GaOOLaQ, CRQWePSRUaU\ AbVWUacW AOJebUa, NaURVa, NeZ DeOKL.  
  
UQLW II. RLQJ TKeRU\ (11L)   

MRWLYaWLRQ: IQWeJeUV & PRO\QRPLaOV.DeILQLWLRQV RI a ULQJ (TKe deILQLWLRQ VKRXOd LQcOXde WKe 
e[LVWeQce RI a XQLW\ eOePeQW),]eUR dLYLVRU, XQLW, WKe PXOWLSOLcaWLYe JURXS RI XQLWV RI a ULQJ. BaVLc 
PURSeUWLeV & e[aPSOeV RI ULQJV, LQcOXdLQJ Ⴌ, Ⴃ, Ⴆ, ႎ, MQ(Ⴆ), Ⴃ[X], Ⴆ[X], ႎ[X], Ⴌ[L], Ⴌ[¥2], 
Ⴌ[¥í5],ႬQ. DeILQLWLRQV RI CRPPXWaWLYe ULQJ, LQWeJUaO dRPaLQ (ID), DLYLVLRQ ULQJ, e[aPSOeV. 
TKeRUeP VXcK aV: A cRPPXWaWLYe ULQJ R LV aQ LQWeJUaO dRPaLQ LI aQd RQO\ LI IRU a, b, c ∈ R ZLWK 
a � 0 WKe UeOaWLRQ ab = ac LPSOLeV WKaW b = c. DeILQLWLRQV RI SXbULQJ, e[aPSOeV. RLQJ 
KRPRPRUSKLVPV, PURSeUWLeV RI ULQJ KRPRPRUSKLVPV, KeUQeO RI ULQJ KRPRPRUSKLVP, IdeaOV, 
OSeUaWLRQV RQ LdeaOV aQd QXRWLeQW ULQJV, e[aPSOeV. FacWRU WKeRUeP aQd FLUVW aQd VecRQd 
IVRPRUSKLVP WKeRUePV IRU ULQJV, CRUUeVSRQdeQce TKeRUeP IRU ULQJV. DeILQLWLRQV RI 
cKaUacWeULVWLc RI a ULQJ, CKaUacWeULVWLc RI aQ ID. DeILQLWLRQ RI ILeOd, VXbILeOd aQd e[aPSOeV, 
cKaUacWeULVWLc RI ILeOdV. AQ\ ILeOd LV aQ ID aQd a ILQLWe ID LV a ILeOd. DeILQLWLRQV RI cKaUacWeULVWLc 
RI a ULQJ, CKaUacWeULVWLc RI aQ ID. DeILQLWLRQ RI ILeOd, VXbILeOd aQd e[aPSOeV, cKaUacWeULVWLc RI 
ILeOdV.  
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ReIeUeQce IRU UQLW II:  

( L ) N. HeUVWeLQ. TRSLcV LQ AOJebUa, WLOe\ EaVWeUQ LLPLWed, SecRQd edLWLRQ.  
( LL ) J. GaOOLaQ, CRQWePSRUaU\ AbVWUacW AOJebUa, NaURVa, NeZ DeOKL.  

  

UQLW III. PRO\QRPLaO RLQJV aQd FLeOd WKeRU\ (11L)  

PULQcLSaO LdeaO, Pa[LPaO LdeaO, SULPe LdeaO, WKe cKaUacWeUL]aWLRQ RI WKe SULPe aQd Pa[LPaO 
LdeaOV LQ WeUPV RI TXRWLeQW ULQJV. PRO\QRPLaO ULQJV, R[X] ZKeQ R LV aQ LQWeJUaO dRPaLQ/ FLeOd. 
DLYLVLbLOLW\ LQ IQWeJUaO DRPaLQ, DeILQLWLRQV RI aVVRcLaWeV, LUUedXcLbOe aQd SULPeV. PULPe 
(LUUedXcLbOe)eOePeQWV LQ Ⴆ[X], Ⴃ[X], ႬS[X]. ELVeQVWeLQ¶V cULWeULRQ IRU LUUedXcLbLOLW\ LQ Ⴌ.  

ReIeUeQce IRU UQLW III:  

( L ) N. HeUVWeLQ. TRSLcV LQ AOJebUa, WLOe\ EaVWeUQ LLPLWed, SecRQd edLWLRQ.  
( LL ) J. GaOOLaQ, CRQWePSRUaU\ AbVWUacW AOJebUa, NaURVa, NeZ DeOKL.  
( LLL ) N. S. GRSaOaNULVKQaQ, UQLYeUVLW\ AOJebUa, WLOe\ EaVWeUQ LLPLWed  
  

UQLW IV: E.D. , P.I.D., U.F.D. ( 11 L )  

DeILQLWLRQ RI a EXcOLdeaQ dRPaLQ (ED), PULQcLSaO IdeaO DRPaLQ (PID), UQLTXe 
FacWRUL]aWLRQ DRPaLQ (UFD). E[aPSOeV RI ED: Z, F[X], ZKeUe F LV a ILeOd, aQd Z[L]. (LL) 
AQ ED LV a PID, a PID LV a UFD. (LLL) PULPe (LUUedXcLbOe) eOePeQWV LQ R[X], Q[X], ZS[X]. 
PULPe aQd Pa[LPaO LdeaOV LQ R[X], Q[X]. (LY) Z[X] LV a QRW a UFD. PULPe aQd Pa[LPaO 
LdeaOV LQ SRO\QRPLaO ULQJV. CKaUacWeUL]aWLRQ RI ILeOdV LQ WeUPV RI Pa[LPaO LdeaOV, 
LUUedXcLbOe SRO\QRPLaOV. CRQVWUXcWLRQ RI TXRWLeQW ILeOd RI aQ LQWeJUaO dRPaLQ (EPSKaVLV 
RQ Z, Q). A ILeOd cRQWaLQV a VXbILeOd LVRPRUSKLc WR ZS RU Q.  

ReIeUeQce IRU UQLW IV:  

( L ) N. HeUVWeLQ. TRSLcV LQ AOJebUa, WLOe\ EaVWeUQ LLPLWed, SecRQd edLWLRQ.  
( LL ) J. GaOOLaQ, CRQWePSRUaU\ AbVWUacW AOJebUa, NaURVa, NeZ DeOKL. ( 
LLL ) P. B. BKaWWacKaU\a, S. K. JaLQ, aQd S. R. NaJSaXO, AbVWUacW            
AOJebUa, SecRQd edLWLRQ, FRXQdaWLRQ BRRNV, NeZ DeOKL, 1995.  
  
RecRPPeQded BRRNV:  

  L )  N. HeUVWeLQ. TRSLcV LQ AOJebUa, WLOe\ EaVWeUQ LLPLWed, SecRQd edLWLRQ.  
( LL ) J. GaOOLaQ, CRQWePSRUaU\ AbVWUacW AOJebUa, NaURVa, NeZ DeOKL.  
( LLL ) N. S. GRSaOaNULVKQaQ, UQLYeUVLW\ AOJebUa, WLOe\ EaVWeUQ LLPLWed  
( LY ) P. B. BKaWWacKaU\a, S. K. JaLQ, aQd S. R. NaJSaXO, AbVWUacW   
          AOJebUa, SecRQd edLWLRQ, FRXQdaWLRQ BRRNV, NeZ DeOKL, 1995  
  
AddLWLRQaO ReIeUeQce BRRNV  

   ( L )  M. AUWLQ, AOJebUa, PUeQWLce HaOO RI IQdLa, NeZ DeOKL.  
   ( LL ) J. B. FUaOeLJK, A FLUVW cRXUVe LQ AbVWUacW AOJebUa, TKLUd edLWLRQ,   
             NaURVa, NeZ DeOKL  
   ( LLL) D. DXPPLW, R. FRRWe. AbVWUacW AOJebUa, JRKQ WLOe\ & SRQV, IQc.     
( LY )T.W. HXQJeUIRUd. AOJebUa, SSULQJeU.  
    ( Y ) I.S. LXWKaU, I.B.S. PaVVL. AOJebUa, VRO. I aQd II.  
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SXJJeVWed PUacWLcaOV:  
  
1) RLQJV, SXbULQJV, IdeaOV, RLQJ HRPRPRUSKLVP aQd   
     IVRPRUSKLVP   
  
2) PULPe IdeaOV aQd Ma[LPaO IdeaOV   
  
3) PRO\QRPLaO RLQJV , FLeOdV  
  
4) E.D, P.I.D,U.F.D.  
  
5) NRUPaO SXbJURXSV aQd TXRWLeQW JURXSV.   
  
6) Ca\Oe\¶V TKeRUeP aQd e[WeUQaO dLUecW SURdXcW RI JURXSV.   
   
                                                       **************  
  

  

 TRSRORJ\ RI PeWULc VSaceV II 

CRXUVe   CRde   :  S.MAT.6.03  

CRXUVe ObMecWLYe   :  IQWURdXcWLRQ WR   cRPSOeWeQeVV aQd cRQQecWedQeVV LQ PeWULc VSaceV.  

UQLW I.  CRPSOeWe MeWULc SSaceV   (10 L)  
DeILQLWLRQ RI cRPSOeWe PeWULc VSaceV, E[aPSOeV RI cRPSOeWe PeWULc VSaceV.  
CRPSOeWeQeVV SURSeUW\ LQ VXbVSaceV. NeVWed IQWeUYaO  WKeRUeP LQ    Ⴆ.  CaQWRU¶V LQWeUVecWLRQ 
WKeRUeP.  

UQLW II. ASSOLcaWLRQV    OI     CaQWRU¶V   IQWeUVecWLRQ   WKeRUeP     (   15 L)  

CaQWRU¶V LQWeUVecWLRQ WKeRUeP.  ASSOLcaWLRQV RI   CaQWRU¶V   LQWeUVecWLRQ WKeRUeP:  

TKe VeW RI UeaO QXPbeUV LV XQcRXQWabOe. DeQVLW\ RI UaWLRQaO QXPbeUV LQ UeaO QXPbeUV.  

BRO]aQR- WeLeUVWUaVV TKeRUeP: EYeU\ bRXQded   VeTXeQce RI UeaO QXPbeUV KaV a cRQYeUJeQW   
VXbVeTXeQce.  
IQWeUPedLaWe VaOXe  TKeRUeP : LeW I :[a, b] ĺႦ be cRQWLQXRXV  aQd  aVVXPe WKaW I (a) aQd I(b) 
KaYe RSSRVLWe VLJQV, Va\ I(a)< 0 aQd I(b)>0. TKeQ WKeUe e[LVWV c  (a, b) VXcK WKaW I(c) =0.  
  
LeW I=[a,b]  be  a  cORVed aQd bRXQded LQWeUYaO. LeW ^  :   ` be a IaPLO\ RI RSeQ LQWeUYaOV 
VXcK WKaW I ⊂     . TKeQ WKeUe e[LVWV a ILQLWe VXbVeW F ⊂  VXcK WKaW   I⊂     , 
WKaW LV, I   LV cRQWaLQed LQ WKe XQLRQ RI a ILQLWe QXPbeU RI RSeQ LQWeUYaOV RI WKe JLYeQ IaPLO\. 
FLQLWe LQWeUVecWLRQ SURSeUW\ RI cORVed VeWV IRU cRPSacW PeWULc VSace, KeQce eYeU\ cRPSacW 
PeWULc VSace LV cRPSOeWe.  
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UQLW III.   CRQWLQXRXV IXQcWLRQV  RQ PeWULc VSaceV   (10 L)  
  
ESVLORQ-deOWa deILQLWLRQ RI cRQWLQXLW\ aW a SRLQW RI a IXQcWLRQ IURP RQe PeWULc VSace WR aQRWKeU, 
CKaUacWeUL]aWLRQ RI cRQWLQXLW\ aW a SRLQW LQ WeUPV RI VeTXeQceV, RSeQ VeWV aQd cORVed VeWV aQd 
e[aPSOeV. AOJebUa RI cRQWLQXRXV UeaO YaOXed IXQcWLRQV RQ a PeWULc VSace, CRQWLQXLW\ RI 
cRPSRVLWe RI cRQWLQXRXV IXQcWLRQV, CRQWLQXRXV LPaJe RI cRPSacW VeW LV cRPSacW. UQLIRUP 
cRQWLQXLW\ LQ a PeWULc VSace, deILQLWLRQ aQd e[aPSOeV (ePSKaVLV RQ Ⴆ). CRQWUacWLRQ PaSSLQJ 
aQd IL[ed SRLQW WKeRUeP, ASSOLcaWLRQV.  
  
 UQLW IV.   CRQQecWed VeWV      (10 L)  
SeSaUaWed VeWV- deILQLWLRQ aQd e[aPSOeV, dLVcRQQecWed VeWV, dLVcRQQecWed aQd cRQQecWed PeWULc 
VSaceV, cRQQecWed VXbVeWV RI a PeWULc VSace. CRQQecWed VXbVeWV RI Ⴆ,  A VXbVeW RI Ⴆ LV cRQQecWed 
LI aQd RQO\ LI LW LV aQ LQWeUYaO. A cRQWLQXRXV LPaJe RI a cRQQecWed VeW LV cRQQecWed, 
CKaUacWeUL]aWLRQ RI a cRQQecWed VSace, YL]. A PeWULc VSace LV cRQQecWed LI aQd RQO\ LI eYeU\ 
cRQWLQXRXV IXQcWLRQ IURP X WR ^-1, 1` LV a cRQVWaQW IXQcWLRQ. PaWK cRQQecWedQeVV,  deILQLWLRQ 
aQd e[aPSOeV, A SaWK cRQQecWed VXbVeW  LV cRQQecWed, cRQYe[ VeWV aUe SaWK cRQQecWed, 
CRQQecWed cRPSRQeQWV, AQ e[aPSOe RI a cRQQecWed VeW ZKLcK LV QRW SaWK cRQQecWed.  
  
  
  
ReIeUeQce BRRNV:  
  
1. S. KXPaUeVaQ, TRSRORJ\ RI MeWULc VSaceV.  
2. E. T. CRSVRQ. MeWULc  SSaceV. UQLYeUVaO BRRN SWaOO, NeZ DeOKL, 1996.  
  
 AddLWLRQaO ReIeUeQce BRRNV.  
  
1. W. RXdLQ, PULQcLSOeV RI MaWKePaWLcaO AQaO\VLV.  
2. T. ASRVWRO. MaWKePaWLcaO AQaO\VLV, SecRQd edLWLRQ, NaURVa, NeZ DeOKL, 1974  
3. E. T. CRSVRQ. MeWULc SSaceV. UQLYeUVaO BRRN SWaOO, NeZ DeOKL, 1996.  
4. R. R. GROdbeUJ MeWKRdV RI ReaO AQaO\VLV, O[IRUd aQd IBH PXb. CR., NeZ DeOKL 1970.  
5. P. K. JaLQ. K. AKPed. MeWULc SSaceV. NaURVa, NeZ DeOKL, 1996.  
6. W. RXdLQ. PULQcLSOeV RI MaWKePaWLcaO AQaO\VLV, TKLUd Ed, McGUaZ-HLOO, AXcNOaQd, 1976.  
7. D. SRPaVXQdaUaP, B. CKRXdKaU\. A ILUVW CRXUVe LQ MaWKePaWLcaO AQaO\VLV.  
NaURVa, NeZ DeOKL  
8. G.F. SLPPRXV, IQWURdXcWLRQ WR TRSRORJ\ aQd MRdeUQ AQaO\VLV, McGUaZ-HLL, NeZ YRUN, 

1963.  
9. SXWKeUOaQd. TRSRORJ\  

  

 ReIeUeQce IRU UQLWV I aQd II: E[SRVLWRU\ aUWLcOeV RI MTTS SURJUaPPe  

SXJJeVWed PUacWLcaOV:  

1) E[aPSOeV RI cRPSOeWe PeWULc VSaceV  
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2) CaQWRU¶V  WKeRUeP aQd aSSOLcaWLRQV  
3) CRQWLQXRXV IXQcWLRQV RQ PeWULc VSaceV  
4) UQLIRUP cRQWLQXLW\ aQd IL[ed SRLQW WKeRUeP  
5) E[aPSOeV RI cRQQecWed VeWV aQd cRQQecWed PeWULc VSaceV  
6) PaWK cRQQecWedQeVV, cRQYe[ VeWV , eTXLYaOeQW cRQdLWLRQ IRU cRQQecWed VeW XVLQJ 

cRQWLQXRXV IXQcWLRQ  

                                                          ***********  

   

  

T.Y. B.Sc. MaWKePaWLcV               CRXUVe CRde: S.MaW.6.04  
TLWOe: NXPeULcaO MeWKRdV-II  
LeaUQLQJ ObMecWLYeV:  TR OeaUQ abRXW (L) dLIIeUeQW LQWeUSROaWLRQ PeWKRdV.  

(LL) SRO\QRPLaO aSSUR[LPaWLRQV.  
(LLL) QXPeULcaO dLIIeUeQWLaWLRQ aQd NXPeULcaO   

                                                                         IQWeJUaWLRQ  
(LY) VROYLQJ OUdLQaU\ DLIIeUeQWLaO ETXaWLRQV(IVP)  

NXPbeU RI OecWXUeV: 45   
  
UQLW I. IQWeUSROaWLRQ   (12 L)   
IQWeUSROaWLQJ SRO\QRPLaOV, UQLTXeQeVV RI LQWeUSROaWLQJ SRO\QRPLaOV. LLQeaU, QXadUaWLc aQd 
KLJKeU RUdeU LQWeUSROaWLRQ. LaJUaQJe¶V IQWeUSROaWLRQ. NeZWRQ`V dLYLded LQWeUSROaWLRQ. FLQLWe 
dLIIeUeQce RSeUaWRUV: SKLIW RSeUaWRU, IRUZaUd, bacNZaUd aQd ceQWUaO dLIIeUeQce RSeUaWRU, 
AYeUaJe RSeUaWRU aQd UeOaWLRQ beWZeeQ WKeP. DLIIeUeQce WabOe, ReOaWLRQ beWZeeQ dLIIeUeQce aQd 
deULYaWLYeV. FXQdaPeQWaO WKeRUeP RI dLIIeUeQce caOcXOXV. FacWRULaO QRWaWLRQ. IQWeUSROaWLQJ 
SRO\QRPLaOV XVLQJ ILQLWe dLIIeUeQceV GUeJRU\-NeZWRQ IRUZaUd dLIIeUeQce LQWeUSROaWLRQ, 
GUeJRU\-NeZWRQ bacNZaUd dLIIeUeQce LQWeUSROaWLRQ, SWLUOLQJ¶V IQWeUSROaWLRQ. ReVXOWV RQ 
LQWeUSROaWLRQ eUURU.   
  
UQLW II. PRO\QRPLaO ASSUR[LPaWLRQV aQd NXPeULcaO DLIIeUeQWLaWLRQ                               (12 L)   
HeUPLWe IQWeUSROaWLRQ, PLeceZLVe IQWeUSROaWLRQ: LLQeaU, QXadUaWLc aQd CXbLc.BLYaULaWe 
IQWeUSROaWLRQ: LaJUaQJe¶V BLYaULaWe IQWeUSROaWLRQ, NeZWRQ¶V BLYaULaWe IQWeUSROaWLRQ. LeaVW VTXaUe 
aSSUR[LPaWLRQ.  
NXPeULcaO dLIIeUeQWLaWLRQ: NXPeULcaO dLIIeUeQWLaWLRQ baVed RQ IQWeUSROaWLRQ, NXPeULcaO 
dLIIeUeQWLaWLRQ baVed RQ ILQLWe dLIIeUeQceV (IRUZaUd, bacNZaUd aQd ceQWUaO), NXPeULcaO PaUWLaO 
dLIIeUeQWLaWLRQ.   
  
UQLW III. NXPeULcaO IQWeJUaWLRQ                                                                                            (11 L)   
NXPeULcaO IQWeJUaWLRQ baVed RQ IQWeUSROaWLRQ. NeZWRQ-CRWeV MeWKRdV, TUaSe]RLdaO UXOe, 
SLPSVRQ¶V 1/3Ud UXOe, SLPSVRQ¶V 3/8WK UXOe. DeWeUPLQaWLRQ RI eUURU WeUP IRU aOO abRYe PeWKRdV. 
CRQYeUJeQce RI QXPeULcaO LQWeJUaWLRQ: NeceVVaU\ aQd VXIILcLeQW cRQdLWLRQ (ZLWK SURRI). 
CRPSRVLWe LQWeJUaWLRQ PeWKRdV; TUaSe]RLdaO UXOe, SLPSVRQ¶V UXOe.  
  
 UQLW IV. OUdLQaU\ DLIIeUeQWLaO ETXaWLRQV (IVP)                                                        (10 L)  SLQJOe 
VWeS PeWKRdV: Ta\ORU`V VeULeV PeWKRd, PLcaUd`V PeWKRd RI VXcceVVLYe aSSUR[LPaWLRQV, EXOeU`V 
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MeWKRd (ZLWK JeRPeWULcaO LQWeUSUeWaWLRQ aQd eUURU aQaO\VLV), MRdLILed EXOeU`V PeWKRd(ZLWK 
JeRPeWULcaO LQWeUSUeWaWLRQ aQd eUURU aQaO\VLV), RXQJe-KXWWa PeWKRd RI VecRQd aQd IRXUWK RUdeU 
(ZLWK JeRPeWULcaO LQWeUSUeWaWLRQ aQd eUURU aQaO\VLV)  
  
RecRPPeQded BRRNV   
1. KeQdaOO E. aQd AWNLQVRQ, AQ IQWURdXcWLRQ WR NXPeULcaO AQaO\VLV, WLOe\.   
2. M.K. JaLQ, S.R.K. I\eQJaU aQd R.K. JaLQ, NXPeULcaO MeWKRdV IRU ScLeQWLILc aQd     

EQJLQeeULQJ CRPSXWaWLRQ, NeZ AJe IQWeUQaWLRQaO PXbOLcaWLRQV.   
3. S.D. CRPWe aQd CaUO de BRRU, EOePeQWaU\ NXPeULcaO AQaO\VLV, AQ aOJRULWKPLc     

aSSURacK, McGUaZ HLOO IQWeUQaWLRQaO BRRN CRPSaQ\.   
4. S. SaVWU\, IQWURdXcWRU\ PeWKRdV RI NXPeULcaO AQaO\VLV, PHI LeaUQLQJ.   
5. HLOdebUaQd F.B., IQWURdXcWLRQ WR NXPeULcaO AQaO\VLV, DRYeU PXbOLcaWLRQ, NY.  
6. ScaUbRURXJK JaPeV B., NXPeULcaO MaWKePaWLcaO AQaO\VLV, O[IRUd UQLYeUVLW\, PUeVV, NeZ DeOKL.  
  
SXJJeVWed PUacWLcaOV :                                
  
1) LaJUaQJe¶V IQWeUSROaWLRQ, NeZWRQ`V dLYLded LQWeUSROaWLRQ,   
2) GUeJRU\-NeZWRQ IRUZaUd/bacNZaUd  dLIIeUeQce IQWeUSROaWLRQ aQd SWLUOLQJ IQWeUSROaWLRQ.   
3) HeUPLWe IQWeUSRaOWLRQ, PLece-ZLVe LQWeUSROaWLRQ, BLYaULaWe IQWeUSROaWLRQ, LeaVW STXaUe     

aSSUR[LPaWLRQ   
4) NXPeULcaO dLIIeUeQWLaWLRQ: FLQLWe dLIIeUeQceV (IRUZaUd, bacNZaUd aQd ceQWUaO),                
    NXPeULcaO PaUWLaO dLIIeUeQWLaWLRQ  
5) NXPeULcaO IQWeJUaWLRQ: TUaSe]RLdaO UXOe, SLPSVRQ¶V 1/3Ud UXOe, SLPSVRQ¶V 3/8WK UXOe.  
     CRPSRVLWe  LQWeJUaWLRQ PeWKRdV: TUaSe]RLdaO UXOe, SLPSVRQ¶V UXOe.   
6) OUdLQaU\ dLIIeUeQWLaO eTXaWLRQV(IVP) b\ Ta\ORU VeULeV PeWKRd, PLcaUd`V PeWKRd, EXOeU`V      

PeWKRd,  MRdLILed EXOeU`V PeWKRd, RXQJe KXWWa PeWKRd.  
                         

*************  
 

                                   T.Y.B.Sc.  S\OOabXV UQdeU AXWRQRP\  

                         MaWKePaWLcV ASSOLed CRPSRQeQW  

                                       6TH SePeVWeU  
B.Sc. MaWKV                                                                         CRXUVe: S.MAT.6.AC   
  
 

LeaUQLQJ ObMecWLYeV ± TKe RbMecWLYe RI WKLV cRXUVe LV WR LQWURdXce YaULRXV cRQceSWV RI 
SURJUaPPLQJ WR WKe VWXdeQWV XVLQJ P\WKRQ.  
E[SecWed LeaUQLQJ OXWcRPeV RI WKLV cRXUVe:  

1) SWXdeQWV VKRXOd be abOe WR XQdeUVWaQd WKe cRQceSWV RI SURJUaPPLQJ beIRUe acWXaOO\ 
VWaUWLQJ WR ZULWe QeZ SURJUaPV. .  

2) SWXdeQWV VKRXOd be abOe WR XQdeUVWaQd ZKaW KaSSeQV LQ WKe bacNJURXQd ZKeQ WKe 
SURJUaPV aUe e[ecXWed  

3) SWXdeQWV VKRXOd be abOe WR deYeORS ORJLc IRU PURbOeP SROYLQJ.  
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4) SWXdeQWV VKRXOd be Pade IaPLOLaU abRXW WKe baVLc cRQVWUXcWV RI SURJUaPPLQJ VXcK aV 
daWa, RSeUaWLRQV, cRQdLWLRQV, ORRSV, IXQcWLRQV eWc.  

5) SWXdeQWV VKRXOd be abOe WR aSSO\ WKe SURbOeP VROYLQJ VNLOOV XVLQJ V\QWacWLcaOO\ 
VLPSOe OaQJXaJe L.e. P\WKRQ (YeUVLRQ: 3.X RU KLJKeU)  

  

 

UQLW I                                                                                                                                     15L  

IQWURdXcWLRQ WR PURJUaPPLQJ LaQJXaJeV : WKaW LV SURJUaP aQd SURJUaPPLQJ SaUadLJPV, 
PURJUaPPLQJ OaQJXaJeV-WKeLU cOaVVLILcaWLRQ aQd cKaUacWeULVWLcV, OaQJXaJe WUaQVOaWRUV aQd 
OaQJXaJe WUaQVOaWLRQ acWLYLWLeV, UVe RI AOJRULWKPV/FORZ CKaUWV IRU SURbOeP VROYLQJ.  
BXLOdLQJ BORcNV RI PURJUaP: DaWa, DaWa T\SeV, DaWa BLQdLQJ, VaULabOeV, CRQVWaQWV, 
DecOaUaWLRQ, OSeUaWLRQV RQ DaWa VXcK aV aVVLJQPeQW, aULWKPeWLc, UeOaWLRQaO, ORJLcaO 
RSeUaWLRQV, dU\ UXQ,  EYaOXaWLQJ eIILcLeQc\ RI aOJRULWKPV LQ WeUPV RI QXPbeU RI RSeUaWLRQV  
aQd YaULabOeV XVed.  
  

UQLW II                                                                                                                                    15L  

IQWURdXcWLRQ WR P\WKRQ PURJUaPPLQJ: FeaWXUeV, baVLc V\QWa[, WULWLQJ aQd e[ecXWLQJ VLPSOe 
SURJUaP, BaVLc DaWa T\SeV VXcK aV QXPbeUV, VWULQJV, eWc DecOaULQJ YaULabOeV, PeUIRUPLQJ 
aVVLJQPeQWV, aULWKPeWLc RSeUaWLRQV, SLPSOe LQSXW-RXWSXW.                                    
SeTXeQce CRQWURO ± PUecedeQce RI RSeUaWRUV, T\Se cRQYeUVLRQ.                                         

CRQdLWLRQaO SWaWePeQWV: LI, LI-eOVe, QeVWed LI ±eOVe.                                                                     

LRRSLQJ: IRU, ZKLOe, QeVWed ORRSV.                                                                                            
CRQWURO VWaWePeQWV: TeUPLQaWLQJ ORRSV, VNLSSLQJ VSecLILc cRQdLWLRQV.                                       
  

UQLW III                                                                                                                                  15L  

SWULQJ MaQLSXOaWLRQ: decOaULQJ VWULQJV, VWULQJ IXQcWLRQV.                                                 
MaQLSXOaWLQJ CROOecWLRQV LLVWV, TXSOeV.                                                                         
DLcWLRQaULeV ± CRQceSW RI dLcWLRQaU\, WecKQLTXeV WR cUeaWe, XSdaWe &deOeWe dLcWLRQaU\ LWePV.  
  

UQLW IV                                                                                                                                                   15L   

FXQcWLRQV: DeILQLQJ a IXQcWLRQ, caOOLQJ a IXQcWLRQ, AdYaQWaJeV RI IXQcWLRQV, W\SeV RI                   
IXQcWLRQV, IXQcWLRQ SaUaPeWeUV, FRUPaO SaUaPeWeUV, AcWXaO SaUaPeWeUV, aQRQ\PRXV 
IXQcWLRQV, JORbaO aQd ORcaO YaULabOeV.                                                                                                 
MRdXOeV: IPSRUWLQJ PRdXOe, CUeaWLQJ & e[SORULQJ PRdXOeV, MaWK PRdXOe, RaQdRP 
PRdXOe, TLPe PRdXOe.  
RecRPPeQded BRRNV:  

1) CKaUOeV DLeUbacK, IQWURdXcWLRQ WR CRPSXWeU ScLeQce XVLQJ P\WKRQ, WLOe\, 2013  
2) JaPeV Pa\Qe , BeJLQQLQJ P\WKRQ: UVLQJ P\WKRQ 2.6 aQd P\WKRQ 3, WLOe\ IQdLa, 2010  
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AddLWLRQaO ReIeUeQceV:  
1. PaXO GULeV, JeQQLIeU CaPSbeOO, JaVRQ MRQWRMR, PUacWLcaO PURJUaPPLQJ:                             

AQ IQWURdXcWLRQ WR CRPSXWeU ScLeQce UVLQJ P\WKRQ 3, PUaJPaWLc BRRNVKeOI, 2/E 
2014  

2. AdeVK PaQde\, PURJUaPPLQJ LaQJXaJeV ± PULQcLSOeV aQd PaUadLJPV, NaURVa, 2008  
3. MaUN LXW],  LeaUQLQJ P\WKRQ, O&#39;ReLOO\ MedLa; 5 edLWLRQ ( 2013)  
4. KWWSV://dRcV.S\WKRQ.RUJ/3/WXWRULaO  
5. KWWSV://ZZZ.JXUX99.cRP/S\WKRQ-WXWRULaOV.KWPO  
6. KWWSV://ZZZ.S\WKRQ-cRXUVe.eX  

  
SXJJeVWed SUacWLcaOV:   
  
(1) SLPSOe SURJUaPV OLNe SULQWLQJ WKe QaPeV, QXPbeUV, PaWKePaWLcaO caOcXOaWLRQV, eWc.  
(2) SLPSOe SURJUaPV cRQWaLQLQJ YaULabOe decOaUaWLRQ aQd aULWKPeWLc RSeUaWLRQV.  
(3) PURJUaPV baVed RQ cRQdLWLRQaO cRQVWUXcWV.  
(4) PURJUaPV baVed RQ ORRSV.  
(5) PURJUaPV UeOaWed WR VWULQJ PaQLSXOaWLRQ.  
(6) PURJUaPV UeOaWed WR LLVWV, TXSOeV.  
(7) PURJUaPV UeOaWed WR dLcWLRQaULeV.  
(8) PURJUaPV UeOaWed WR IXQcWLRQV & PRdXOeV.  

                                                 ****************  
  
  
  
  

 
                                           
  
  
                                                                                                                      
  
  
  
  
  
  
 
 
 
 


