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F.Y.B.Sc. – Mathematics       Course Code: 
S.MAT.1.01 
  
Title: CALCULUS – I 
 
Learning Objectives: TR OeaUQ abRXW (L) OXb a[LRP Rf 𝑅 aQd LWV cRQVeTXeQceV. 

 (LL) CRQYeUJeQce  Rf  VeTXeQceV LQ 𝑅. 
 (LLL) LLPLW aQd cRQWLQXLW\  Rf  UeaO  YaOXed  fXQcWLRQV Rf 

RQe                     YaULabOe.  
Number of lectures : 45 
 
Unit-I: Real Number System and Sequence of Real Numbers     (15 
Lectures) 
Real Numbers: ReaO QXPbeU V\VWeP aQd RUdeU SURSeUWLeV Rf  𝑅, AbVROXWe YaOXe SURSeUWLeV 
AM-GM LQeTXaOLW\, CaXcK\-ScKZaU]  LQeTXaOLW\, IQWeUYaOV aQd QeLJKbRXUKRRd, HaXVdRUff 
SURSeUW\, BRXQded VeWV, CRQWLQXXP SURSeUW\ (O.X.b.a[LRP–VWaWePeQW, J.O.b.) aQd LWV 
cRQVeTXeQceV, SXSUePXP aQd LQfLPXP, Ma[LPXP aQd PLQLPXP, AUcKLPedeaQ SURSeUW\ aQd 
LWV aSSOLcaWLRQV, DeQVLW\ WKeRUeP. 
Sequences: DefLQLWLRQ Rf a VeTXeQce aQd e[aPSOeV, CRQYeUJeQce Rf a VeTXeQce, eYeU\ 
cRQYeUJeQW VeTXeQce LV bRXQded, LLPLW Rf  a VeTXeQce, XQLTXeQeVV Rf  OLPLW Lf LW e[LVWV, 
DLYeUJeQW VeTXeQceV, CRQYeUJeQce  Rf  VWaQdaUd VeTXeQceV  OLNe  ^݊ଵ ௡ൗ ሽ , ^aQ` SeTXeQWLaO 
YeUVLRQ Rf BRO]aQR-WeLeUVWUaVV WKeRUeP.   
 
Unit II: Sequences (contd.)         (15 
Lectures) 
AOJebUa Rf cRQYeUJeQW VeTXeQceV, SaQdZLcK WKeRUeP fRU VeTXeQceV, MRQRWRQe VeTXeQceV, 
MRQRWRQe CRQYeUJeQce WKeRUeP aQd LWV cRQVeTXeQceV VXcK aV cRQYeUJeQce Rf  ቀ1 ൅ ଵ

௡
ቁ
௡

. 
Subsequences: DefLQLWLRQ, SXbVeTXeQce Rf a cRQYeUJeQW VeTXeQce LV cRQYeUJeQW aQd 
cRQYeUJeV WR WKe VaPe OLPLW. 
Cauchy sequence: DefLQLWLRQ, eYeU\ cRQYeUJeQW VeTXeQce LV a CaXcK\ VeTXeQce aQd cRQYeUVe. 
 
Unit III: Limits and Continuity of real valued functions of one variable  (15 
Lectures) 
Limit of Functions:  GUaSKV Rf VRPe VWaQdaUd fXQcWLRQV VXcK aV _[_, e[,  ORJ [,  ଵ

௫
,  a[2+b[+c,  

[3,      [ް (FORRULQJ fXQcWLRQ), ň[ŉ (CeLOLQJ fXQcWLRQ),  VLQ [, cRV [,  WaQ [,  [ VLQ(1/[),  [2 
VLQ(1/[) RYeU 
VXLWabOe LQWeUYaOV, GUaSK Rf a bLMecWLYe fXQcWLRQ aQd LWV LQYeUVe, LLPLW Rf a fXQcWLRQ, eYaOXaWLRQ 
Rf OLPLW Rf VLPSOe fXQcWLRQV XVLQJ ∈ െߜ defLQLWLRQ, XQLTXeQeVV Rf  OLPLW Lf LW e[LVWV, AOJebUa Rf  
OLPLWV (ZLWK SURRf), LLPLW Rf a cRPSRVLWe fXQcWLRQV, SaQdZLcK WKeRUeP (RQO\ VWaWePeQW), LefW 
KaQd aQd ULJKW KaQd OLPLWV,  QRQ–e[LVWeQce  Rf   OLPLWV, LLPLW  aV ݔ → േ∞.  
Continuous functions: CRQWLQXLW\ Rf a UeaO YaOXed fXQcWLRQ RQ a VeW LQ WeUPV Rf OLPLWV, 
e[aPSOeV, CRQWLQXLW\ Rf a UeaO YaOXed fXQcWLRQ aW eQd SRLQWV Rf dRPaLQ, ∈ െߜ defLQLWLRQ Rf 
cRQWLQXLW\, SeTXeQWLaO cRQWLQXLW\, AOJebUa Rf cRQWLQXRXV fXQcWLRQV, CRQWLQXLW\ Rf cRPSRVLWe 
fXQcWLRQV. DLVcRQWLQXRXV fXQcWLRQV, e[aPSOeV Rf  UePRYabOe aQd eVVeQWLaO dLVcRQWLQXLW\.  
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Recommended Books: 
1. R. R. GROdbeUJ, MeWKRdV  Rf  ReaO AQaO\VLV, O[fRUd 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. 
Additional Reference Books 
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.  
 
Assignments (Tutorials) 
1. ASSOLcaWLRQ baVed e[aPSOeV Rf AUcKLPedeaQ SURSeUW\, LQWeUYaOV, QeLJKbRXUKRRd. 
2. CRQVeTXeQceV Rf cRQWLQXXP SURSeUW\, LQfLPXP aQd VXSUePXP Rf VeWV. 
3. CaOcXOaWLQJ OLPLWV Rf VeTXeQce. 
4. CaXcK\ VeTXeQce, PRQRWRQe VeTXeQce. 
5. LLPLW Rf a fXQcWLRQ aQd SaQdZLcK WKeRUeP. 
6. CRQWLQXRXV aQd dLVcRQWLQXRXV fXQcWLRQV. 
 
F.Y.B.Sc. – Mathematics             Course Code: S.MAT.1.02  
   
Title: ALGEBRA - I  
  
Learning Objectives: TR OeaUQ abRXW (L) dLYLVLbLOLW\ Rf LQWeJeUV.  

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

Number of lectures : 45  
  
Prerequisites:  
Set Theory: SeW, VXbVeW, XQLRQ aQd LQWeUVecWLRQ Rf WZR VeWV, ePSW\ VeW, XQLYeUVaO VeW, 
cRPSOePeQW Rf a VeW, De MRUJaQ'V OaZV, CaUWeVLaQ SURdXcW Rf WZR VeWV, ReOaWLRQV, PeUPXWaWLRQV 
aQd cRPbLQaWLRQV.  
Complex numbers: AddLWLRQ aQd PXOWLSOLcaWLRQ Rf cRPSOe[ QXPbeUV, PRdXOXV, aPSOLWXde aQd 
cRQMXJaWe Rf a cRPSOe[ QXPbeU.  
  
Unit I: Integers and divisibility                                                  (15 Lectures)  
SWaWePeQWV Rf ZeOO-RUdeULQJ SURSeUW\ Rf QRQ-QeJaWLYe LQWeJeUV, PULQcLSOe Rf fLQLWe LQdXcWLRQ 
(fLUVW aQd VecRQd) aV a cRQVeTXeQce Rf ZeOO-RUdeULQJ SURSeUW\, BLQRPLaO WKeRUeP fRU QRQ-
QeJaWLYe e[SRQeQWV, PaVcaO TULaQJOe. DLYLVLbLOLW\ LQ LQWeJeUV, dLYLVLRQ aOJRULWKP, JUeaWeVW 
cRPPRQ dLYLVRU (J.c.d.) aQd OeaVW cRPPRQ PXOWLSOe (O.c.P.) Rf WZR LQWeJeUV, baVLc SURSeUWLeV 
Rf J.c.d. VXcK aV e[LVWeQce aQd XQLTXeQeVV Rf J.c.d. Rf 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 Rf aULWKPeWLc, WKe VeW Rf SULPeV LV LQfLQLWe. CRQJUXeQceV, defLQLWLRQ aQd 
eOePeQWaU\ SURSeUWLeV, EXOeU¶V � fXQcWLRQ, SWaWePeQWV Rf EXOeU¶V WKeRUeP, FeUPaW¶V WKeRUeP 
aQd WLOVRQ WKeRUeP, ASSOLcaWLRQV.  
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Unit II: Functions and Equivalence relations                          (15 Lectures) DefLQLWLRQ Rf a 
fXQcWLRQ, dRPaLQ, cRdRPaLQ aQd UaQJe Rf a fXQcWLRQ, cRPSRVLWe fXQcWLRQV, e[aPSOeV, DLUecW 
LPaJe f [ A ] aQd LQYeUVe LPaJe f-1[A] Rf a fXQcWLRQ. IQMecWLYe, VXUMecWLYe, bLMecWLYe fXQcWLRQV, 
CRPSRVLWe Rf LQMecWLYe, VXUMecWLYe, bLMecWLYe fXQcWLRQV, IQYeUWLbOe fXQcWLRQV, BLMecWLYe fXQcWLRQV 
aUe LQYeUWLbOe aQd cRQYeUVeO\, E[aPSOeV Rf fXQcWLRQV LQcOXdLQJ cRQVWaQW, LdeQWLW\, SURMecWLRQ, 
LQcOXVLRQ, BLQaU\ RSeUaWLRQ aV a fXQcWLRQ, SURSeUWLeV, e[aPSOeV. ETXLYaOeQce UeOaWLRQV, 
ETXLYaOeQce cOaVVeV, SURSeUWLeV VXcK aV WZR eTXLYaOeQceV cOaVVeV aUe eLWKeU LdeQWLcaO RU dLVMRLQW. 
DefLQLWLRQ Rf SaUWLWLRQ, eYeU\ SaUWLWLRQ JLYeV aQ eTXLYaOeQce UeOaWLRQ aQd YLce YeUVa, CRQJUXeQce 
aQ eTXLYaOeQce UeOaWLRQ RQ Z, ReVLdXe cOaVVeV, PaUWLWLRQ Rf Z, AddLWLRQ PRdXOR Q, MXOWLSOLcaWLRQ 
PRdXOR Q, e[aPSOeV, cRQMXJaWe cOaVVeV.  
  
Unit III: Polynomials                                                                                            (15 Lectures)  
DefLQLWLRQ Rf SRO\QRPLaO, SRO\QRPLaOV RYeU F  ZKeUe F = Q , R ,C. AOJebUa Rf SRO\QRPLaOV, 
deJUee Rf SRO\QRPLaO, baVLc SURSeUWLeV, DLYLVLRQ aOJRULWKP LQ F[X](ZLWKRXW SURRf) aQd J.c.d. Rf 
WZR SRO\QRPLaOV aQd LWV baVLc SURSeUWLeV (ZLWKRXW SURRf), EXcOLdeaQ aOJRULWKP (ZLWKRXW SURRf), 
aSSOLcaWLRQV, RRRWV Rf a SRO\QRPLaO, UeOaWLRQ beWZeeQ URRWV aQd cReffLcLeQWV, PXOWLSOLcLW\ Rf a 
URRW, RePaLQdeU WKeRUeP, FacWRU WKeRUeP, A SRO\QRPLaO Rf deJUee Q RYeU F KaV aW PRVW Q URRWV. 
CRPSOe[ URRWV Rf a SRO\QRPLaO LQ R[X] RccXU LQ cRQMXJaWe SaLUV, SWaWePeQW Rf FXQdaPeQWaO 
TKeRUeP Rf AOJebUa, A SRO\QRPLaO Rf 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 Rf OLQeaU 
aQd TXadUaWLc facWRUV LQ C[X]. NeceVVaU\ cRQdLWLRQ fRU a UaWLRQaO QXPbeU WR be a URRW Rf a 
SRO\QRPLaO ZLWK LQWeJeU cReffLcLeQWV, VLPSOe cRQVeTXeQceV VXcK aV S LV aQ LUUaWLRQaO QXPbeU 
ZKeUe S LV a SULPe QXPbeU, QWK URRWV Rf XQLW\, VXP Rf  QWK  URRWV Rf  XQLW\.  
  
Recommended Books  

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[fRUd 
1989.  

  
Additional Reference Books  

1. I. NLYeQ aQd S. ZXcNeUPaQ, IQWURdXcWLRQ WR WKe WKeRU\ Rf QXPbeUV, TKLUd EdLWLRQ, WLOe\      
EaVWeUQ, NeZ DeOKL, 1972.  
2. G. BLUNRff aQd S. MacOaQe, A SXUYe\ Rf 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.  

  
Assignments (Tutorials)  

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 Rf      AULWKPeWLc.  
3. FXQcWLRQV (dLUecW LPaJe aQd LQYeUVe LPaJe). IQMecWLYe, VXUMecWLYe, bLMecWLYe fXQcWLRQV, 
fLQdLQJ      LQYeUVeV Rf bLMecWLYe fXQcWLRQV.  
4. CRQJUXeQceV aQd EXOeU¶V � fXQcWLRQ, FeUPaW'V OLWWOe WKeRUeP, EXOeU'V WKeRUeP aQd 
WLOVRQ'V      WKeRUeP.  
5. ETXLYaOeQce UeOaWLRQ.  
6. FacWRU TKeRUeP, UeOaWLRQ beWZeeQ URRWV aQd cReffLcLeQWV Rf SRO\QRPLaOV, facWRUL]aWLRQ 
aQd     UecLSURcaO SRO\QRPLaOV.  

  
  
                                   
CIA I ʹ ϮϬ ŵaƌkƐ͕ ϰϱ ŵiŶƐ͘  ;Objectives/Short questions, not more than ϱ marks each)  
CIA II ʹ ϮϬ ŵaƌkƐ͕ ϰϱ ŵiŶƐ͘ ;Objectives/Short questions, not more than ϱ marks each) 
EŶd SeŵeƐƚeƌ eǆaŵ ʹ ϲϬ ŵaƌkƐ͕ Ϯ hŽƵƌƐ͘  
There will be three questions, one per unit. The Choice is internal- i.e. within a unit and could be 
between ϱϬй to ϭϬϬй  
 
S.Y.B.Sc. – Mathematics                 Course Code: S.MAT.3.01   
  
Title: CALCULUS – III  
  
 Learning Objectives: TR OeaUQ abRXW (L) RLePaQQ  IQWeJUaWLRQ   (ii)   Different  coordinate  

systems, Sketching  in  Improper  integrals ,  ȕ    and  ┌   functionsR 2   and  R 3,                                                                        
iii) double integrals and its applications  

Number of lectures : 45   
  
Unit  I: Riemann Integration                                                                            (15 Lectures)  
  
ASSUR[LPaWLRQ Rf aUea,USSeU / LRZeU RLePaQQ VXPV aQd SURSeUWLeV, USSeU / LRZeU LQWeJUaOV,  
DefLQLWLRQ  Rf  RLePaQQ  LQWeJUaO  RQ  a  cORVed  aQd  bRXQded  LQWeUYaO, CULWeULRQ fRU  RLePaQQ  

b 

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

c b 

� f + 
� 

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

� Ȝ f = Ȝ � f  aQd   � f + J = � f  + � J  aQd;  f ∈ R[a, b]    ŇfŇ∈ R[a, b];  Ň� fŇ�� ŇfŇ;   
a a a a a a a  b 
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 f �0 �a f�0;    f ∈ C[a, b]      f ∈ R[a, b];      Lf  f  LV  bRXQded  ZLWK  fLQLWe  QXPbeU  Rf 

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

  
Unit II: Indefinite and improper integrals                                                       (15 Lectures)  
 [ 

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

YaOXe WKeRUeP,  IQWeJUaWLRQ b\ SaUWV,  LeLbQLW] UXOe,  IPSURSeU  LQWeJUaOV ± W\Se 1 aQd  W\Se 
2, AbVROXWe  cRQYeUJeQce Rf  LPSURSeU LQWeJUaOV, CRPSaULVRQ WeVWV, AbeO¶V aQd DLULcKOeW¶V 
WeVWV (ZLWKRXW SURRf);    ȕ  aQd  ┌  fXQcWLRQV   ZLWK  WKeLU  SURSeUWLeV,  UeOaWLRQVKLS  beWZeeQ 
ȕ  aQd ┌   fXQcWLRQV.  
  
Unit III: Applications                                                                                        (15 Lectures)  
  
TRSLcV  fURP  aQaO\WLc JeRPeWU\ ± VNeWcKLQJ Rf  UeJLRQV LQ  R2 aQd  R3 ,  JUaSK Rf  a fXQcWLRQ, 
OeYeO VeWV, C\OLQdeUV  aQd  QXadULc  VXUfaceV, CaUWeVLaQ cRRUdLQaWeV, PROaU cRRUdLQaWeV, SSKeULcaO 

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

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

(RefeUeQce fRU UQLW III: SecWLRQV 5.1, 5.2, 5.3 aQd 5.5 fURP MaUVdeQ-TURPba-WeLQVWeLQ).  
  
  
  
  
References:  
  

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

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

  
ϳ. 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)  
  
ϴ. 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)  
  

Suggested Tutorials:  
  

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

QXadULc     VXUfaceV, cRQYeUVLRQV fURP RQe cRRUdLQaWe V\VWeP WR aQRWKeU.   

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

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

  
  
  
  
  
  

S.Y.B.Sc. – Mathematics                 Course Code: S.MAT.3.02   
  
Title: ALGEBRA - III  
  
 Learning Objectives: (L) TR XQdeUVWaQd  OLQeaU PaSV  aQd  LVRPRUSKLVP beWZeeQ YecWRU VSaceV  

                                         (LL) TR VWXd\  deWeUPLQaQW  fXQcWLRQ YLa SeUPXWaWLRQV aQd LWV LaSOace 
e[SaQVLRQ,   
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                                             IQYeUVe  Rf  a PaWUL[  b\  adMRLQW  PeWKRd,  CUaPeU`V  UXOe,   
                                         (LLL) TR VWXd\  GUaP±ScKPLdW  RUWKRJRQaOL]aWLRQ  SURceVV  LQ  aQ  LQQeU  

SURdXcW                                                   VSace.  

Number of lectures : 45   
  
Unit  I: Linear Transformations and Matrices                                                     (15 
Lectures)  
  
1. ReYLeZ Rf  OLQeaU WUaQVfRUPaWLRQV  aQd  PaWUL[ aVVRcLaWed ZLWK a OLQeaU WUaQVfRUPaWLRQ: 

KeUQeO  aQd      LPaJe Rf a OLQeaU WUaQVfRUPaWLRQ, RaQN±  NXOOLW\ WKeRUeP (ZLWK SURRf), LLQeaU 

LVRPRUSKLVPV  aQd   

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

VcaOaU  PXOWLSOe, cRPSRVLWe  aQd  LQYeUVe  Rf   LLQeaU WUaQVfRUPaWLRQVQ , SXP aQd VcaOaU PXOWLSOe 

Rf a OLQeaU.    

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

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

RSeUaWLRQV.   

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

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

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

1. DefLQLWLRQ Rf deWeUPLQaQW aV aQ Q±OLQeaU VNeZ±V\PPeWULc fXQcWLRQ fURP RQî RQ î «îR 

Q ĺ   R     VXcK WKaW deWeUPLQaQW Rf   (E1 , E 2 ,«,E Q )  LV  1 ZKeUe EM   deQRWeV WKe M WK 
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cROXPQ Rf  WKe LdeQWLW\      PaWUL[ IQ. DeWeUPLQaQW Rf a PaWUL[ aV deWeUPLQaQW Rf LWV cROXPQ 

YecWRUV (RU URZ YecWRUV).    

  

2. Rf  2 E[LVWeQce aQd XQLTXeQeVV Rf deWeUPLQaQW fXQcWLRQ YLa SeUPXWaWLRQV, CRPSXWaWLRQ Rf  
deWeUPLQaQW î 2,  3î 3 PaWULceV, dLaJRQaO PaWULceV, BaVLc UeVXOWV RQ deWeUPLQaQWV VXcK aV 

deW(A)=deW(At),    

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

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

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

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

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

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

  
4. DeWeUPLQaQW aV aUea aQd YROXPe.   

  
  
  
Unit  III: Inner Product Spaces                                                                             (15 
Lectures)   
  
1. DRW SURdXcW LQ RQ, DefLQLWLRQ Rf JeQeUaO LQQeU SURdXcW RQ a YecWRU VSace RYeU R. 

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

WKe VSace Rf      cRQWLQXRXV UeaO YaOXed fXQcWLRQV RQ [  

  
2. NRUP Rf a YecWRU LQ aQ LQQeU SURdXcW VSace. CaXcK\±ScKZaU] LQeTXaOLW\, TULaQJOe 
LQeTXaOLW\,      OUWKRJRQaOLW\ Rf  YecWRUV, P\WKaJRUaV¶V WKeRUeP aQd  JeRPeWULc aSSOLcaWLRQV LQ 
R2 , PURMecWLRQV      RQ a OLQe, TKe  SURMecWLRQ  beLQJ  WKe  cORVeVW  aSSUR[LPaWLRQ, OUWKRJRQaO  
cRPSOePeQWV Rf  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.  

  
  
  
References:   
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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)  

 
2. KXPaUeVaQ, S.: LLQeaU aOJebUa : a JeRPeWULc aSSURacK. NeZ DeOKL. PUeQWLce-
HaOO Of 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.AffLOLaWed 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  
Of  IQdLa PULYaWe LLPLWed, 1994. 81-203-0871-9--(512ART)  
  
6. HRffPaQ, KeQQeWK  aQd  KXQ]e,  Ra\:  LLQeaU aOJebUa. (2Qd ed.)  NRLda.  PeaUVRQ  
IQdLa  

    EdXcaWLRQ  SeUYLceV PYW. LWd, 2015. 978-93-325-5007-0--(512.5HRf)  
  
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. BaQcKRff,  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)  
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Suggested Tutorials:  
  

1. RaQN±NXOOLW\ TKeRUeP.   
2. S\VWeP Rf  OLQeaU eTXaWLRQV.  

ϲ 

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

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

aQd  R3 .   

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

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

 
S.Y.B.Sc. – Mathematics                 Course Code: S.MAT.3.03  
  
Title: FINITE MATHEMATICS  
  
Learning Objectives: TR OeaUQ abRXW   (L) AdYaQced cRXQWLQJ     

                                                                  (LL) PeUPXWaWLRQ aQd RecXUUeQce ReOaWLRQ    

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

Number of lectures : 45   
  
Unit I: Counting                                                                                     (15 Lectures)  

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

2. AddLWLRQ aQd PXOWLSOLcaWLRQ SULQcLSOe, CRXQWLQJ VeWV Rf SaLUV, WZR Za\V cRXQWLQJ.  
3. SWLUOLQJ QXPbeUV Rf VecRQd NLQd, SLPSOe UecXUVLRQ fRUPXOae VaWLVfLed  b\  S(Q,N)  aQd dLUecW 

fRUPXOae fRU S(Q,N) fRU  N = 1,2,Օ,Q .   
4. PLJeRQ KROe SULQcLSOe aQd LWV VWURQJ fRUP, LWV aSSOLcaWLRQV WR JeRPeWU\, PRQRWRQLc 

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

VROYLQJ  SURbOePV.   
7. NRQ-QeJaWLYe aQd SRVLWLYe LQWeJUaO VROXWLRQV Rf eTXaWLRQ [1 + [2 + Օ + [N = Q .   
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8. PULQcLSOe Rf IQcOXVLRQ aQd E[cOXVLRQ, LWV aSSOLcaWLRQV, deUaQJePeQWV, e[SOLcLW fRUPXOa fRU 
dQ , YaULRXV LdeQWLWLeV LQYROYLQJ dQ , deULYLQJ fRUPXOa fRU EXOeU¶V SKL fXQcWLRQ ĳ(Q).    

9. PeUPXWaWLRQ Rf RbMecWV, VQ cRPSRVLWLRQ Rf SeUPXWaWLRQV, UeVXOWV VXcK aV eYeU\ SeUPXWaWLRQ 
LV SURdXcW  Rf  dLVMRLQW  c\cOeV;  eYeU\  c\cOe  LV  SURdXcW  Rf   WUaQVSRVLWLRQV,  eYeQ aQd Rdd 
SeUPXWaWLRQV, UaQN aQd VLJQaWXUe Rf SeUPXWaWLRQ, caUdLQaOLW\ Rf  SQ,  AQ .    

ϳ 

10. RecXUUeQce UeOaWLRQ, defLQLWLRQ Rf  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 Rf VecRQd deJUee XVLQJ aOJebUaLc PeWKRd 
SURYLQJ WKe QeceVVaU\ UeVXOW.   
  
  

Unit II: Graph Theory                                                                    (15 Lectures)  
  

1. DefLQLWLRQ, e[aPSOeV aQd baVLc SURSeUWLeV Rf JUaSKV, SVeXdRJUaSKV, cRPSOeWe JUaSKV, 
bLSaUWLWe JUaSKV.  

2. IVRPRUSKLVP Rf 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.  
  
  
  
  

Unit III: Probability Theory                                                          (15 Lectures)  

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

  
  
  

Recommended books:  

1. BLJJV, NRUPaQ L.: DLVcUeWe PaWKePaWLcV. (ReYLVed ed.) O[fRUd. O[fRUd 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)  
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3. GRRdaLUe, EdJaU aQd MLcKaeO PaUPeQWeU, MLcKaeO: DLVcUeWe MaWKePaWLcV ZLWK GUaSK  

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.   

  
  
Reference Books:   
  

1. KULVKQaPXUWK\, V.: CRPbLQaWRULcV: TKeRU\ aQd aSSOLcaWLRQV. NeZ DeOKL. AffLOLaWed 
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 Rf 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:               Course Code :S.MAT.3.PR  FINITE  MATHEMATICS  
  
1. PURbOePV baVed RQ cRXQWLQJ SULQcLSOeV, TZR Za\ cRXQWLQJ.  

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

3. MXOWLQRPLaO WKeRUeP, LdeQWLWLeV, SeUPXWaWLRQ aQd cRPbLQaWLRQ Rf PXOWL-VeW.  
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4. IQcOXVLRQ-E[cOXVLRQ SULQcLSOe, EXOeU SKL fXQcWLRQ.  

5. DeUaQJePeQW aQd UaQN VLJQaWXUe Rf SeUPXWaWLRQ, RecXUUeQce UeOaWLRQ  

6. DUaZLQJ a JUaSK, cKecNLQJ Lf 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 Rf  LaUJe NXPbeUV aQd CeQWUaO 

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

 
 
EVALUATION:-  
  
CIA- I:   20 marks, 45 mins.   
Unit I: ObMecWLYeV/SKRUW TXeVWLRQV, QRW PRUe WKaQ 5 PaUNV eacK    

  
CIA- II :  20 marks, 45 mins.  
 Unit II: SKRUW TXeVWLRQV/PUeVeQWaWLRQ/AVVLJQPeQW, QRW PRUe WKaQ 5 PaUNV eacK  

   
End Semester Exam – 60 marks, 2 hours OR Additional  Exam – 100 marks, 3 hours  
  
  
  

 
T.Y. B.Sc. Maths                   Course: S.Mat. 5.01  
Title: CALCULUS  V 
  
Learning Objectives:   
1. TR XQdeUVWaQd RLePaQQ IQWeJUabLOLW\ Rf bRXQded fXQcWLRQV .  
2. fLUVW aQd VecRQd FXQdaPeQWaO TKeRUeP Rf CaOcXOXV aQd fXbLQL¶V WKeRUeP Rf UecWaQJOeV  
  
  
Number of lectures: 45   
  
UNIT 1   
Riemann Integration, Double and Triple Integrals              (12 lectures)  
(a) UQLfRUP cRQWLQXLW\ Rf a UeaO YaOXed fXQcWLRQ RQ a VXbVeW Rf R  
(L) DefLQLWLRQ.  
(LL) a cRQWLQXRXV fXQcWLRQ RQ a cORVed aQd bRXQded LQWeUYaO LV XQLfRUPO\ 
cRQWLQRXV (RQO\ VWaWePeQW).  
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(b) RLePaQQ IQWeJUaWLRQ.  
(L) PaUWLWLRQ Rf a cORVed aQd bRXQded LQWeUYaO [a; b], USSeU VXPV aQd LRZeU VXPV Rf a 

bRXQded UeaO YaOXed fXQcWLRQ RQ [a; b]. RefLQePeQW Rf a SaUWLWLRQ, DefLQLWLRQ Rf 
RLePaQQ LQWeJUabLOLW\ Rf a fXQcWLRQ. A QeceVVaU\ aQd VXffLcLeQW cRQdLWLRQ fRU a 
bRXQded fXQcWLRQ RQ [a; b] WR be RLePaQQ LQWeJUabOe.(RLePaQQ'V CULWeULRQ)  

(LL) A PRQRWRQe fXQcWLRQ RQ [a; b] LV RLePaQQ LQWeJUabOe.  
(LLL) A cRQWLQXRXV fXQcWLRQ RQ [a; b] LV RLePaQQ LQWeJUabOe.  
A fXQcWLRQ ZLWK RQO\ fLQLWeO\ PaQ\ dLVcRQWLQXLWLeV RQ [a; b] LV RLePaQQ 
LQWeJUabOe.  
E[aPSOeV Rf a RLePaQQ LQWeJUabOe fXQcWLRQ ZKLcK LV 
dLVcRQWLQXRXV aW aOO UaWLRQaO QXPbeUV.  
(c) AOJebUaLc aQd RUdeU SURSeUWLeV Rf RLePaQQ LQWeJUabOe 
fXQcWLRQV. (L) RLePaQQ IQWeJUabLOLW\ Rf VXPV, VcaOaU PXOWLSOeV aQd 
SURdXcWV Rf LQWeJUabOe fXQcWLRQV. TKe fRUPXOae fRU LQWeJUaOV Rf 
VXPV aQd VcaOaU PXOWLSOeV Rf RLePaQQ LQWeJUabOe fXQcWLRQV.  
 (LL) If f LV RLePaQQ LQWeJUabOe RQ [a; b], aQd a < c < b, WKeQ f LV  
RLePaQQ LQWeJUabOe RQ [a; c] aQd [c; b]  
  
Unit 2                                                                                                                  (11 lectures)  
(a) FLUVW aQd VecRQd FXQdaPeQWaO TKeRUeP Rf CaOcXOXV.  
(b) IQWeJUaWLRQ b\ SaUWV aQd cKaQJe Rf YaULabOeV fRUPXOa.  
(c) MeaQ VaOXe TKeRUeP fRU LQWeJUaOV.  
(d) TKe LQWeJUaO aV a OLPLW Rf a VXP, e[aPSOeV.  
(e) DRXbOe aQd TULSOe IQWeJUaOV  
(L) TKe defLQLWLRQ Rf WKe DRXbOe (UeVSecWLYeO\ TULSOe) LQWeJUaO Rf a bRXQded fXQcWLRQ RQ 

a UecWaQJOe (UeVSecWLYeO\ bR[).  
(LL) FXbLQL'V WKeRUeP RYeU UecWaQJOeV.  
(LLL) PURSeUWLeV Rf DRXbOe aQd TULSOe IQWeJUaOV:  
(1) IQWeJUabLOLW\ Rf VXPV, VcaOaU PXOWLSOeV, SURdXcWV Rf LQWeJUabOe 

fXQcWLRQV, aQd fRUPXOae fRU LQWeJUaOV Rf VXPV aQd VcaOaU PXOWLSOeV 
Rf LQWeJUabOe fXQcWLRQV.  

(2) DRPaLQ addLWLYLW\ Rf WKe LQWeJUaOV.  
(3) IQWeJUabLOLW\ Rf cRQWLQXRXV fXQcWLRQV aQd fXQcWLRQV KaYLQJ RQO\ 

fLQLWeO\ (cRXQWabO\) PaQ\ dLVcRQWLQXLWLeV.  
(4) DRXbOe aQd WULSOe LQWeJUaOV RYeU bRXQded dRPaLQV.  
(5) CKaQJe Rf YaULabOeV fRUPXOa fRU dRXbOe aQd WULSOe LQWeJUaOV 

(VWaWePeQW RQO\).  
  
UNIT 3  
Sequences and series of functions:                 ( 11 lectures)  
(a) PRLQWZLVe aQd XQLfRUP cRQYeUJeQce Rf VeTXeQceV aQd VeULeV Rf UeaO 
YaOXed fXQcWLRQV. WeLeUVWUaVV M-WeVW. E[aPSOeV.  
(b) CRQWLQXLW\ Rf WKe XQLfRUP OLPLW (UeVS: XQLfRUP VXP) Rf a VeTXeQce 
(UeVS: VeULeV) Rf UeaO-YaOXed fXQcWLRQV. TKe LQWeJUaO aQd WKe deULYaWLYe Rf 
WKe XQLfRUP OLPLW (UeVS: XQLfRUP VXP) Rf a VeTXeQce (UeVS: VeULeV) Rf UeaO-
YaOXed fXQcWLRQV RQ a cORVed aQd bRXQded LQWeUYaO. E[aPSOeV.  
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UNIT 4                                                                                                                   (11 lectures)  
(a) PRZeU VeULeV LQ R. RadLXV Rf cRQYeUJeQce. ReJLRQ Rf 
cRQYeUJeQce. UQLfRUP cRQYeUJeQce. TeUP-b\-WeUP dLffeUeQWLaWLRQ aQd 
LQWeJUaWLRQ Rf SRZeU VeULeV. E[aPSOeV.  
(b) Ta\ORU aQd MacOaXULQ VeULeV. COaVVLcaO fXQcWLRQV defLQed b\ 
SRZeU VeULeV: e[SRQeQWLaO, WULJRQRPeWULc, ORJaULWKPLc aQd K\SeUbROLc 
fXQcWLRQV, aQd WKe baVLc SURSeUWLeV Rf WKeVe fXQcWLRQV.  
  
List Of Recommended Reference Books  
               

1. ReaO AQaO\VLV BaUWOe aQd SKeUbeW.  
2. CaOcXOXV, VRO. 2: T. ASRVWRO, JRKQ WLOe\.  
3. RLcKaUd G. GROdbeUJ, MeWKRdV Rf ReaO AQaO\VLV, O[fRUd & IBHPXbOLVKLQJ CR. 

PYW. LWd., NeZ DeOKL.  
______________________________________________________________ 

Practical:  
   
  

I) RLePaQQ IQWeJUaWLRQ.  
II) FXQdaPeQWaO TKeRUeP Rf CaOcXOXV.  

III) DRXbOe aQd TULSOe IQWeJUaOV; FXbLQL'V WKeRUeP, CKaQJe Rf VaULabOeVFRUPXOa. 
  IV) PRLQWZLVe aQd XQLfRUP cRQYeUJeQce Rf VeTXeQceV aQd VeULeV Rf 
fXQcWLRQV.  

V) IOOXVWUaWLRQV Rf cRQWLQXLW\, dLffeUeQWLabLOLW\, aQd LQWeJUabLOLW\ fRU 
SRLQWZLVe             aQd XQLfRUP cRQYeUJeQce.  

VI) PRZeU VeULeV LQ R. TeUP b\ WeUP dLffeUeQWLaWLRQ aQd LQWeJUaWLRQ.  
VII) MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW 1. VIII) 

MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW 2.  
    

  
   

T͘Y͘ B͘Sc͘ MaƚhƐ                   CoƵƌƐe͗ S͘Maƚ͘ ϱ͘ϬϮ  
Title: ALGEBRA  V 
  
Learning Objectives:   

ϭ. TR XQdeUVWaQd  C\cOLc JURXSV, LaJUaQJe'V WKeRUeP aQd GURXS KRPRPRUSKLVPV 
aQd LVRPRUSKLVPV.  

Ϯ. TR XQdeUVWaQd  NRUPaO JURXSV.  
  
  
Number of lectures: 45  
  
UNIT 1   
Groups and subgroups                                                              (12 lectures)  
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(a) DefLQLWLRQ aQd SURSeUWLeV Rf a JURXS. AbeOLaQ JURXS. OUdeU 
Rf a JURXS, fLQLWe aQd LQfLQLWe JURXSV. E[aPSOeV Rf JURXSV 
LQcOXdLQJ (L) Z, Q, R, C XQdeU addLWLRQ.  
(LL) Q*, R* XQdeU PXOWLSOLcaWLRQ.  
(LLL) ZQ, WKe VeW Rf UeVLdXe cOaVVeV PRdXOR Q XQdeU addLWLRQ.  
(LY) U(Q), WKe JURXS Rf SULPe UeVLdXe cOaVVeV PRdXOR Q XQdeU PXOWLSOLcaWLRQ.  
(Y) TKe V\PPeWULc JURXS SQ.  
(YL) TKe JURXS Rf V\PPeWULeV Rf a SOaQe fLJXUe. TKe DLKedUaO JURXS DQ aV WKe JURXS Rf 

V\PPeWULceV Rf a UeJXOaU SRO\JRQ Rf Q VLdeV.  
(YLL) QXaWeUQLRQ JURXS.  
(YLLL) MaWUL[ JURXSV MQ(R) XQdeU addLWLRQ Rf PaWULceV, GLQ(R), WKe VeW Rf LQYeUWLbOe UeaO 

PaWULceV, XQdeU PXOWLSOLcaWLRQ Rf PaWULceV.  
(b) SXbJURXSV   
SXbJURXSV Rf GLQ(R) VXcK aV SLQ(R), OQ(R), SOQ(R), SO2(R) aV JURXS Rf 2 [ 2 
UeaO PaWULceV UeSUeVeQWLQJ URWaWLRQV, VXbJURXS Rf Q-WK URRWV Rf XQLW\.  
  
Uniƚ Ϯ                                                                                                      ;ϭϭ lecƚƵƌeƐͿ  
(a)(L) C\cOLc JURXSV (e[aPSOeV Rf Z, ZQ) aQd c\cOLc VXbJURXSV.  
(LL) GURXSV JeQeUaWed b\ a fLQLWe VeW, JeQeUaWRUV aQd UeOaWLRQV.  
E[aPSOeV VXcK aV KOeLQ'V fRXU JURXS V4, DLKedUaO JURXS, QXaWeUQLRQ JURXS.  
(LLL) TKe CeQWeU Z(G) Rf a JURXS G, aQd WKe QRUPaOL]eU Rf aQ eOePeQW Rf G aV a VXbJURXS 

Rf G.  
(LY) CRVeWV, LaJUaQJe'V WKeRUeP.  
(b) GURXS KRPRPRUSKLVPV aQd LVRPRUSKLVPV. E[aPSOeV aQd SURSeUWLeV. 
AXWRPRUSKLVPV Rf a JURXS, LQQeU aXWRPRUSKLVPV.  
  
UNIT 3  
Normal subgroups:                                        (  11 lectures)  
(a) (L) NRUPaO VXbJURXSV Rf a JURXS. DefLQLWLRQ aQd e[PaSOeV LQcOXdLQJ ceQWeU Rf a JURXS. (LL) 
QXRWLeQW JURXS.   
(iii) Alternating group An, cycles. Listing normal subgroups of Aϰ, Sϯ.  
 (b) Isomorphisms theorems. (i) First Isomorphism theorem (or Fundamental Theorem of 
homomorphisms of groups). (ii) Second Isomorphism theorem. (iii) Third Isomorphism 
theorem.   
  
Unit 4  
(a) CayleyΖs theorem.                                                                                                           ;ϭϭ 

lecƚƵƌeƐͿ  
(b) External direct product of a group. Properties of external direct products. Order of an 

element in a direct product, criterion for direct product to be cyclic. The groups Zn and 
U(n) as external direct product of groups.   

(c) Classification of groups of order ϳ.   
  
List Of Recommended Reference Books  
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1. I.N. HeUVWeLQ. TRSLcV LQ AOJebUa, WLOe\ EaVWeUQ LLPLWed, SecRQd 
2. N.S. GRSaOaNULVKQaQ, UQLYeUVLW\ AOJebUa, WLOe\ EaVWeUQ 
LLPLWed.  
3. M. AUWLQ, AOJebUa, PUeQWLce HaOO Rf IQdLa, NeZ DeOKL.  
4. W.B. FUaOeLJK, A fLUVW cRXUVe LQ AbVWUacW AOJebUa, TKLUd edLWLRQ,NaURVa, NeZ 

DeOKL.  
5. J. GaOOLaQ. CRQWePSRUaU\ AbVWUacW AOJebUa. NaURVa, NeZ DeOKL.  
6. P.B. Bhattacharya, S.K. Jain, S. Nagpaul. Abstract Algebra.   

  
  

______________________________________________________________ 
Practical:  
   
  

I) GURXSV  DefLQLWLRQV aQd SURSeUWLeV.  
II) SXbJURXSV, LaJUaQJe'V TKeRUeP aQd C\cOLc JURXSV..  

III) GURXSV Rf S\PPeWU\ aQd WKe S\PPeWULc JURXS SQ.  
IV) Group homomorphisms, isomorphisms.  
V) Normal subgroups and quotient groups.  
VI) CayleyΖs Theorem and external direct product of groups.  
VII) MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW 1 aQd 2.  
VIII) MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW 3 aQd 4.  

  
  
  

T͘Y͘ B͘Sc͘ MaƚhƐ             CoƵƌƐe͗ S͘Maƚ͘ϱ͘Ϭϯ  
Title: Topology of metric spaces.  
  
Learning Objectives:   

ϭ.   IQUWURdXcWiRQ WR MeWUic SSaceV.  
Number of lectures: 45  
  
UNIT 1   
MeWULc VSaceV                       (12 lectures)  
(a) (i) Metrics spaces: Definition, Examples, including R with usual distance, discrete 
metric space.  

(ii) Normed linear spaces: Definition, the distance (metric) induced by the norm, 
translation invariance of the metric induced by the norm. Examples including  
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.  

(iii) Subspaces, product of two metric spaces.  
(b) (i) Open ball and open set in a metric space (normed linear space) and subspace 
Hausdorff  property. Interior of a set.  
(ii) Structure of an open set in R, namely any open set is a union of a countable family of 

pairwise disjoint intervals.  
(iii) Equivalent metrics, equivalent norms.  
(c) (i) Closed set in a metric space (as complement of an open set), limit point of a 
set (A point which has a non-empty intersection with each deleted neighbourhood 
of the point), isolated point. A closed set contains all its limit points. (ii) Closed balls, 
closure of a set, boundary of a set in a metric space.  
  
UNIT Ϯ                                                                                                                                            (ϭϭ lectures)  
(a)(i) Distance of a point from a set, distance between two sets, diameter of a set in a metric 
space.  
(ii) Dense subsets in a metric space. Separability, Rn is separable.  
(b) (i) Sequences in a metric space.  
(ii) The characterization of limit points and closure points in terms of sequences.  
(iii)Cauchy sequences and complete metric spaces. Rn with Euclidean metric is a complete 

metric space. (c) CantorΖs Intersection Theorem.  
  
UNIT 3  
CRQWLQXLW\:                                                                    ;ϭϭlecƚƵƌeƐͿ  
(a)  Definition of continuity at a point of a function from one metric space to another.  
(i) Characterization of continuity at a point in terms of sequences, open sets.  
(ii) Continuity of a function on a metric space. Characterization in terms of inverse image  
of open sets and closed sets.  
  
UNIT ϰ                                                                                                                                         ;ϭϭ lecturesͿ  
(iii) UrysohnΖs lemma.  
(iv) Uniform continuity in a metric space, definition and examples (emphasis on R), open 

maps, closed maps.  
  
List Of Recommended Reference Books  
ϭ. S. Kumaresan, Topology of Metric spaces.  
Ϯ. W. Rudin, Principles of Mathematical Analysis.  
ϯ. R.G. Goldberg Methods of Real Analysis, Oxford and IBH Publishing House, NewDelhi.  
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ϰ. P.K. Jain, K. Ahmed. Metric spaces. Narosa, New Delhi, ϭϵϵϲ.  
ϱ. G.F. Simmons. Introduction to Topology and Modern Analysis. McGraw Hill, New       York, 

ϭϵϲϯ.  
  
  

______________________________________________________________ 
Practical:  
    

I) Metric spaces and normed linear spaces. Examples.  
II) Open balls, open sets in metric spaces, subspaces and normed linear spaces.  
III) Limit points: (Limit points and closure points, closed balls, closed sets, closure of a set,                

boundary of a set, distance between two sets).  
IV) Sequences  
V) Continuity.  
VI) Uniform continuity in a metric space.  
VII) Miscellaneous Theoretical Questions based on Unit ϭ and Ϯ  

        VIII)Miscellaneous Theoretical Questions based on Unit ϯ and ϰ  

  
  
T͘Y͘ B͘Sc͘ MaƚhƐ              CoƵƌƐe͗ S͘Maƚ͘ϱ͘Ϭϰ Tiƚle͗ 
NƵmeƌical MeƚhodƐ  
  
Learning Objectives:   
ϭ. Newton – Raphson method Chebyshev method etc Θ their rate of convergence  

Ϯ. Different types of  interpolation methods   

  
Number of lectures: 45  
  
UNIT 1   

TUaQVceQdeQWaO aQd PRO\QRPLaO eTXaWLRQV               (12 lectures)  
(a) Iteration methods based on first and second degree equation  

(i) The Newton – Raphson method  
(ii) Secant method  
(iii) Muller method  
(iv) Chebyshev method  
(v) Multi-point iteration metbod  

(b) Rate of convergence and error analysis  
(i) Secant method  
(ii) The Newton – Raphson method  
(iii) Methods of multiple roots  

UNIT Ϯ                                                                                                                                             ;ϭϭ lecƚƵƌeƐͿ   
(a) Polynomial equations  

(i) Birge-Vieta method  
(ii) Bairstow method  
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    (iii)Graeffe’s Method  
   
UNIT 3  

IQWeUSROaWLRQ  aQd  aSSUR[LPaWLRQ                 (11 lectures)  
(a) Higher order interpolation  
(b) Finite difference operators and fundamental theorem of difference calculus  
(c) Interpolating polynomial using finite differences, factorial notation (d) Hermite 

interpolation  
  

  UNIT ϰ                                                                                                                  ;ϭϭ lecƚƵƌeƐͿ  
(a)Piecewise and spline interpolation  
 (b)Bivariate interpolation – Lagrange bivariate interpolation, Newton`s bivariate interpolation for 
equispaced points  
(c)Least square approximation  
  
List Of Recommended Reference Books  

ϭ. M.K.Jain , S.R.K. Iyengar and R.K.Jain. Numerical methods for Scientific and         
Engineering Computation, New age International publishers,Fourth Edition, 
ϮϬϬϯ  

Ϯ. S.D.Comte and  Carl de Boor, Elementary Numerical analysis- An algorithmic       
approach, ϯrd edition., McGraw  Hill, International Book Company,ϭϵϴϬ.  

ϯ. F.B.Hildebrand, Introduction to Numerical Analysis, McGraw Hill, New York,       
ϭϵϱϲ.  

_____________________________________________________________ 
Practical:  

I) Iteration methods based on first degree equation-Newton Raphson method ,       
Secant method.  

II) Iteration methods based on second degree equation-Muller  method , Chebyshev       
method, Multi-point iteration metbod  

III) Polynomial equations  
IV) Higher order Interpolation/finite difference operators  
V) Interpolating polynomial using finite differences / Hermite interpolation VI) 

Piecewise and spline interpolation / Bivariate interpolation  

VII) Miscellaneous  Theoretical questions based on Unit ϭand Ϯ  
VIII) Miscellaneous  Theoretical questions based on Unit ϯ and ϰ  

  
   
 
 
T.Y. B.Sc. Maths                 Course: S.Mat.5.AC.01  

Tiƚle͗ COMPUTER PROGRAMMING AND   SYSTEM ANALYSIS   ;JAVA                                                     
PROGRAMMING Θ SSADͿ    
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Learning Objectives:   

ϭ. To learn about OOP  through  java programming  

Ϯ. Intro. to DBMS Θ RDBMS, SQL Commands Θ Functions, and C-languag  

  
UNIT 1   

Java Programming              (20 lectures)  
  

IŶƚƌŽdƵcƚiŽŶ ƚŽ JAVA PƌŽgƌaŵŵiŶg  
What is java, history of java, different types of java programmes, java virtual machine, JDK tool.  
  

Objecƚ ŽƌieŶƚed ƉƌŽgƌaŵŵiŶg  
Object oriented approach, Object oriented programming, objects and classes, behavior 
and attributes, fundamental principles of OOPs (encapsulation, inheritance – 
polymorphism. data abstraction).   
Jaǀa BaƐicƐ ;Daƚa CŽŶceƉƚƐͿ  
Variables and data types, declaration variables, literals. numeric literals, Boolean literal, character 
literals, string literals, keywords, type conversion and casting ,shift operators.  
  
Jaǀa OƉeƌaƚŽƌƐ  
Assignment operator, arithmetic operators ,relational operators, logical  operators, bitwise 
operators , incrementing and decrementing operators , conditional operator, precedence and 
order of evaluation, statement and expressions  
  

EǆceƉƚiŽŶ haŶdliŶg  
Command line arguments, Parsing , try – catch  blocks , types  of  exception Θ  how to handle 
them.  
  
  
  
LŽŽƉƐ aŶd CŽŶƚƌŽlƐ  
Control statement for decisions making: selection statements (if statement, if- else statement, 
if- else - if  statement, switch statement), goto statement ,looping (while loop and do while 
loop and for loop), nested loops, breaking out of loops( break and continue statements), 
return statement. Introduction to Classes and Methods  
Defining classes, creating- instance and class variables, creating objects of a class, accessing instance 
variables of a class, Creating methods, naming methods, accessing methods of  class, constructor  
methods, overloading methods.  
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UNIT Ϯ  

Structured System Analysis and Design:      (05 lectures)  
What is a system, characteristics system, types of information system –  
Transaction Processing System (TPS), Management Information System (MIS), Decision Support 
System (DSS).  
  

SǇƐƚeŵ DeǀelŽƉŵeŶƚ SƚƌaƚegieƐ   
System Development Life Cycle (SDLC) method. Structured analysis development method.  
Element of structured analysis – Data Flow Diagrams (DFD), data dictionary.  
  

TŽŽlƐ fŽƌ deƚeƌŵiŶiŶg SǇƐƚeŵ ReƋƵiƌeŵeŶƚƐ  
What is requirement determination. fact finding techniques tools for documenting procedures and 
decisions – decision tree, decision table.  
  
LiƐƚ Of Recommended Refeƌence BookƐ  

1. Analysis and Design of Information System – James A. Senn (McGraw – Hill 
International Editions)------ (Chapters –ϭ Θ ϯ)  

  
2. The complete reference - Java Ϯ :- Herbert schildt (TMH).  (Chapters ϭ to ϳ,ϭϬ)  

  
  

Practical:  
 JaYa SURJUaPV WKaW LOOXVWUaWe  
  

I) WKe dLffeUeQW W\SeV Rf  RSeUaWRUV    
II) WKe cRQceSW Rf  caVWLQJ aQd VKLfW RSeUaWRUV.  
III) WKe cRQceSW Rf VeOecWLRQ VWaWePeQWV.  
IV) WKe cRQceSW Rf ORRSLQJ , QeVWed ORRSV, MXPSLQJ VWaWePeQWV  

V) WKe cRQceSW Rf cRPPaQd OLQe aUJXPeQWV ,SaUVLQJ aQd WU\ ± caWcK      
bORcNV(e[ceSWLRQ KaQdOLQJ)  

VI) WKe cRQceSW Rf MaYa cOaVV.  
VII) WKe cRQceSW Rf MaYa cOaVV WKaW LQcOXdeV cRQVWUXcWRU ZLWK aQd   
        ZLWKRXW  SaUaPeWeUV.   
VIII)  WKe 

cRQceSW Rf MaYa cOaVV WKaW LQcOXdeV RYeUORadLQJ PeWKRdV    
  
   
  
UNIT ϯ  
SQL Commands and Functions                               (16 lectures)  
HaQdOLQJ daWa   
SeOecWLQJ 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. RePRYLQJ daWa ZLWK DELETE VWaWePeQW.   
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JRLQLQJ TabOeV   
IQQeU MRLQV, RXWeU MRLQV, cURVV MRLQV, XQLRQ.   
FXQcWLRQV   
AJJUeJaWe fXQcWLRQV-AVG, SUM, MIN, MAX aQd COUNT. DaWe fXQcWLRQV - DATEADD(),   
DATEDIFF(), GETDATE(), DATENAME(), YEAR, MONTH, WEEK, DAY. SWULQJ fXQcWLRQV  - 
LOWER(), UPPER(), TRIM(), RTRIM(), PATINDEX(), REPLICATE(), REVERSE(),  RIGHT(), 
SPACE().   
CUeaWLQJ aQd AOWeULQJ WabOeV   
CREATE VWaWePeQW, ALTER VWaWePeQW, DROP VWaWePeQW.   
VLeZV   
SLPSOe YLeZV, cRPSOe[ YLeZV, cUeaWLQJ aQd edLWLQJ YLeZV.   
CRQVWUaLQWV   
T\SeV Rf cRQVWUaLQWV, KEY cRQVWUaLQWV, CHECK cRQVWUaLQWV, DEFAULT cRQVWUaLQWV, dLVabOLQJ  
cRQVWUaLQWV.   
IQde[eV   
UQdeUVWaQdLQJ LQde[eV, cUeaWLQJ aQd dURSSLQJ LQde[eV, PaLQWaLQLQJ LQde[eV.   
  
UNIT ϰ  
Basics in C- Language                                                          :     (09 lectures) PURJUaP 
SWUXcWXUe   
HeadeU aQd bRd\, XVe Rf cRPPeQWV, cRQVWUXcWLRQ Rf WKe SURJUaP.   
DaWa CRQceSWV   
VaULabOeV, cRQVWaQWV, aQd daWa W\SeV, decOaULQJ YaULabOeV.   
SLPSOe IQSXW/OXWSXW OSeUaWLRQV   
CKaUacWeU VWULQJV: SULQWf(), VcaQf(), VLQJOe cKaUacWeUV: JeWcKaU(), SXWcKaU()  OSeUaWRUV   
AVVLJQPeQW RSeUaWRUV, cRPSRXQd aVVLJQPeQW RSeUaWRUV, aULWKPeWLc RSeUaWRUV, UeOaWLRQaO RSeUaWRUV,  
ORJLcaO RSeUaWRUV, LQcUePeQW aQd decUePeQW RSeUaWRUV, cRQdLWLRQaO RSeUaWRU, SUecedeQce  aQd RUdeU 
Rf eYaOXaWLRQ, VWaWePeQWV aQd e[SUeVVLRQV.   
T\Se cRQYeUVLRQV   
AXWRPaWLc aQd e[SOLcLW W\Se cRQYeUVLRQV.   
  
LiƐƚ Of Recommended Refeƌence BookƐ  

1. PURfeVVLRQaO SQL SeUYeU 2000 PURJUaPPLQJ - RRb VLeLUa, WUR[ PUeVV LWd, SKURff 
PXbOLVKeUV & DLVWULbXWRUV PYW LWd, NeZDeOKL.( CKaSWeUV 4-10).   

2. SQL SeUYeU 2000 BOacN BRRN - PaWULcN DaOWRQ & PaXO WKLWeKead, DUeaPWecK PUeVV.  
  
______________________________________________________________ 

Practical:  
  

I) SLQJOe WabOe TXeULeV XVLQJ RSeUaWRUV ZLWK VeOecW cROXPQV aQd UeVWULcWLQJ URZV Rf 
RXWSXW.   

II) SXSSO\ TXeULeV XVLQJ SELECT cRPPaQd.  
III) SXSSO\ TXeULeV XVLQJ SELECT ZLWK FROM, WHERE aQd HAVING cOaXVeV.  
IV) SXSSO\ TXeULeV XVLQJ SELECT ZLWK ORDER BY, GROUP BY, DISTINCT, ALL  

aQd TXeULeV aORQJ ZLWK dLffeUeQW cOaXVeV.   
V) QXeULeV XVLQJ aJJUeJaWe fXQcWLRQV, VWULQJ fXQcWLRQV, daWe fXQcWLRQV. VI) 

 CUeaWLQJ, XSdaWLQJ, aOWeULQJ aQd deOeWLQJ WabOeV aQd YLeZV.  
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VII) CUeaWLQJ WabOeV ZLWK defaXOWV, LQWeJULW\ cRQVWUaLQWV, UefeUeQWLaO LQWeJULW\ cRQVWUaLQWV aQd  
cKecN cRQVWUaLQWV bRWK aW WKe cROXPQ aQd WabOe OeYeOV.   
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SW. XaYLeU¶V CROOeJe ± AXWRQRPRXV  

MXPbaL  

    

S\OOabXV   

FRU EYeQ SePeVWeU CRXUVeV LQ  

MATHEMATICS  

(2017-2018)  

  
CRQWeQWV:  
TKeRU\ S\OOabXV fRU 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 ± DLffeUeQWLaO eTXaWLRQV    
         PUacWLcaO CRXUVe S\OOabXV fRU : 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 aQd V\VWeP aQaO\VLV  
    
PUacWLcaO CRXUVe S\OOabXV fRU: S.MaW.6. PR aQd S.MaW.6.AC.PR  
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 F.Y.B.Sc. – Mathematics       Course Code: 
S.MAT.2.01 
  
Title: CALCULUS – II 
 
Learning Objectives: TR OeaUQ abRXW (L) CRQYeUJeQce  Rf  LQfLQLWe VeULeV. 

 (LL) IQWeUPedLaWe VaOXe TKeRUeP aQd MeaQ VaOXe 
TKeRUePV.                   (LLL) ASSOLcaWLRQV Rf UeaO YaOXed 
dLffeUeQWLabOe fXQcWLRQV Rf                    RQe YaULabOe. 

Number of lectures : 45 
 
Unit I: Series            (15 
Lectures) 
SeULeV Rf UeaO QXPbeUV, VLPSOe e[aPSOeV Rf VeULeV, SeTXeQce Rf SaUWLaO VXPV, CRQYeUJeQce Rf 
VeULeV, cRQYeUJeQW aQd dLYeUJeQW VeULeV, NeceVVaU\ cRQdLWLRQ: VeULeV ȈaQ LV cRQYeUJeQW LPSOLeV 
𝑎௡ → 0, cRQYeUVe QRW WUXe, AOJebUa Rf cRQYeUJeQW VeULeV, CaXcK\ cULWeULRQ, Ȉ ଵ

௡೛
 cRQYeUJeV fRU 

S>1, dLYeUJeQce Rf Ȉଵ
௡
 , CRPSaULVRQ WeVW, OLPLW fRUP Rf cRPSaULVRQ WeVW, CRQdeQVaWLRQ WeVW, 

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

௡
, 

AbVROXWe cRQYeUJeQce, cRQdLWLRQaO cRQYeUJeQce, abVROXWe cRQYeUJeQce LPSOLeV cRQYeUJeQce 
bXW QRW cRQYeUVeO\, RaWLR WeVW, RRRW WeVW (ZLWKRXW SURRfV) aQd e[aPSOeV. TeVWV fRU abVROXWe 
cRQYeUJeQce. 
 
Unit II: Continuous functions and Differentiation      (15 
Lectures) 
Properties of Continuous functions: If f : [a,b]ĺR LV cRQWLQXRXV aW [0  aQd  f ([0 ) > 0 WKeQ 
WKeUe e[LVWV a QeLJKbRXUKRRd N Rf  [0 VXcK WKaW  f([) > 0 fRU aOO [ LQ N. If f : [a,b] ĺR LV 
cRQWLQXRXV fXQcWLRQ WKeQ WKe LPaJe f ([a,b]) LVa cORVed LQWeUYaO, IQWeUPedLaWe YaOXe WKeRUeP aQd 
LWV aSSOLcaWLRQV, BRO]aQR-WeLeUVWUaVV WKeRUeP (VWaWePeQW RQO\), A cRQWLQXRXV fXQcWLRQ RQ a 
cORVed aQd bRXQded LQWeUYaO LV bRXQded aQd aWWaLQV LWV bRXQdV. 
Differentiation of real valued function of one variable: DefLQLWLRQ Rf dLffeUeQWLaWLRQ aW a 
SRLQW aQd RQ aQ RSeQ VeW, e[aPSOeV Rf dLffeUeQWLabOe aQd QRQ-dLffeUeQWLabOe fXQcWLRQV, 
dLffeUeQWLabOe fXQcWLRQV aUe cRQWLQXRXV bXW QRW cRQYeUVeO\, AOJebUa Rf dLffeUeQWLabOe fXQcWLRQV, 
cKaLQ UXOe, HLJKeU RUdeU deULYaWLYeV, LeLbQLW]  UXOe, DeULYaWLYe  Rf  LQYeUVe fXQcWLRQV, IPSOLcLW  
dLffeUeQWLaWLRQ 
(RQO\ e[aPSOeV). 
 
Unit III: Application of differentiation       (15 
Lectures) 
DefLQLWLRQ Rf ORcaO Pa[LPXP aQd ORcaO PLQLPXP, QeceVVaU\ cRQdLWLRQ, VWaWLRQaU\ SRLQWV, 
VecRQd deULYaWLYe WeVW, e[aPSOeV, GUaSKLQJ Rf fXQcWLRQV XVLQJ fLUVW aQd VecRQd deULYaWLYeV, 
cRQcaYe, cRQYe[ fXQcWLRQV, SRLQWV Rf LQfOecWLRQ, RROOe¶V WKeRUeP, LaJUaQJe¶V aQd CaXcK\¶V 
PeaQ YaOXe WKeRUePV, aSSOLcaWLRQV aQd e[aPSOeV, MRQRWRQe LQcUeaVLQJ aQd decUeaVLQJ 
fXQcWLRQ, e[aPSOeV, L`KRVSLWaO`V UXOe ZLWKRXW SURRf, e[aPSOeV Rf LQdeWeUPLQaWe fRUPV, Ta\ORU¶V 
WKeRUeP ZLWK LaJUaQJe¶V fRUP Rf UePaLQdeU ZLWK SURRf, Ta\ORU SRO\QRPLaO aQd aSSOLcaWLRQV. 
 
Recommended Books 
1. R. R. GROdbeUJ, MeWKRdV Rf ReaO AQaO\VLV, O[fRUd 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. 
Additional Reference Books 
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. 
 
Assignments (Tutorials) 
1. CaOcXOaWLQJ OLPLW Rf VeULeV, CRQYeUJeQce WeVWV. 
2. PURSeUWLeV Rf cRQWLQXRXV fXQcWLRQV. 
3. DLffeUeQWLabLOLW\, HLJKeU RUdeU deULYaWLYeV, LeLbQLW] WKeRUeP. 
4. MeaQ YaOXe WKeRUePV aQd LWV aSSOLcaWLRQV. 
5. E[WUePe YaOXeV, LQcUeaVLQJ aQd decUeaVLQJ fXQcWLRQV. 
6. ASSOLcaWLRQV Rf Ta\ORU¶V WKeRUeP aQd Ta\ORUV SRO\QRPLaOV. 
  
 
Title: Algebra II 
  
Learning Objectives: TR OeaUQ abRXW (L) S\VWeP Rf OLQeaU eTXaWLRQV aQd PaWULceV.  

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

Number of lectures : 45  
  
Prerequisites:  
ReYLeZ Rf YecWRUV LQ R2 aQd  R3 aV SRLQWV, AddLWLRQ aQd VcaOaU PXOWLSOLcaWLRQ Rf YecWRUV LQ WeUPV 
Rf cR-RUdLQaWeV, DRW SURdXcW, ScaOaU WULSOe SURdXcW, LeQJWK (QRUP) Rf a YecWRU.  
  
Unit I: System of Linear equations and Matrices                                    (15 Lectures) 
PaUaPeWULc eTXaWLRQ Rf  OLQeV aQd SOaQeV, S\VWeP Rf KRPRJeQeRXV aQd QRQ-KRPRJeQeRXV OLQeaU 
eTXaWLRQV, WKe VROXWLRQ Rf V\VWeP Rf P KRPRJeQeRXV OLQeaU eTXaWLRQV LQ Q XQNQRZQV b\ 
eOLPLQaWLRQ aQd WKeLU JeRPeWULcaO LQWeUSUeWaWLRQ fRU [P, Q]=[1, 2], [1,3], [2,2], [2,3], [3,3]. 
DefLQLWLRQ Rf  Q WXSOeV Rf  UeaO QXPbeUV, VXP Rf  Q WXSOeV aQd VcaOaU PXOWLSOe Rf  Q WXSOe. MaWULceV 
ZLWK UeaO eQWULeV, addLWLRQ, VcaOaU PXOWLSOLcaWLRQ aQd PXOWLSOLcaWLRQ Rf PaWULceV, TUaQVSRVe Rf a 
PaWUL[, T\Se Rf 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 Rf OLQeaU eTXaWLRQV LQ PaWUL[ fRUP, eOePeQWaU\ URZ 
RSeUaWLRQV, URZ ecKeORQ PaWUL[, GaXVVLaQ eOLPLQaWLRQ PeWKRd, WR dedXce WKaW WKe V\VWeP Rf P 
KRPRJeQeRXV OLQeaU eTXaWLRQV LQ  Q  XQNQRZQV KaV a QRQ-WULYLaO VROXWLRQ Lf P < Q.  
  
Unit II: Vector spaces                                                                                                (15 
Lectures)  
DefLQLWLRQ Rf UeaO YecWRU VSace, e[aPSOeV VXcK aV RQ ZLWK UeaO eQWULeV, R[X]-VSace Rf  P X Q  
PaWULceV RYeU R, VSace Rf UeaO YaOXed fXQcWLRQV RQ a QRQ ePSW\ VeW. SXbVSace: DefLQLWLRQ, 
e[aPSOeV Rf VXbVSaceV Rf R2 aQd R3 VXcK aV OLQeV, SOaQe SaVVLQJ WKURXJK RULJLQ, VeW Rf 2 X 2 , 
3 X 3 XSSeU WULaQJXOaU, ORZeU WULaQJXOaU, dLaJRQaO, V\PPeWULc aQd VNeZ-V\PPeWULc PaWULceV aV 
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VXbVSaceV Rf M2[R],M3[R], PQ[X] Rf R[X] , VROXWLRQV Rf P  KRPRJeQeRXV OLQeaU eTXaWLRQV LQ Q 
XQNQRZQV aV a VXbVSace Rf RQ. SSace Rf cRQWLQXRXV UeaO YaOXed fXQcWLRQV RQ a QRQ-ePSW\ VeW 
X LV a VXbVSace Rf  F[ X,R]. PURSeUWLeV Rf VXbVSaceV VXcK aV QeceVVaU\ aQd VXffLcLeQW cRQdLWLRQ 
fRU a QRQ-ePSW\ VXbVeW WR be a VXbVSace Rf a YecWRU VSace, aUbLWUaU\ LQWeUVecWLRQ Rf VXbVSaceV 
Rf a YecWRU VSace LV a VXbVSace, XQLRQ Rf WZR VXbVSaceV LV a VXbVSace Lf aQd RQO\ Lf RQe LV a 
VXbVeW Rf WKe RWKeU, LLQeaU cRPbLQaWLRQV Rf YecWRUV LQ a YecWRU VSace, LLQeaU VSaQ L[S] Rf a 
QRQ-ePSW\ VXbVeW S Rf a YecWRU VSace, S LV WKe JeQeUaWLQJ VeW Rf  L[S], OLQeaU VSaQ Rf a QRQ-
ePSW\ VXbVeW Rf a YecWRU VSace LV a VXbVSace Rf WKe YecWRU VSace. LLQeaUO\ LQdeSeQdeQW / 
LLQeaUO\ deSeQdeQW VeWV LQ a YecWRU VSace, SURSeUWLeV VXcK aV a VeW Rf YecWRUV LQ a YecWRU VSace 
LV OLQeaUO\ deSeQdeQW Lf aQd RQO\ Lf RQe Rf WKe YecWRUV YL LV a OLQeaU cRPbLQaWLRQ Rf WKe RWKeU 
YecWRUV YM¶V.  
  
  
Unit III: Basis and Linear Transformation                                           (15 Lectures) BaVLV 
Rf a YecWRU VSace, DLPeQVLRQ Rf a YecWRU VSace, Pa[LPaO OLQeaUO\ LQdeSeQdeQW VXbVeW Rf a YecWRU 
VSace LV a baVLV Rf a YecWRU VSace, PLQLPaO JeQeUaWLQJ VeW Rf a YecWRU VSace LV a baVLV Rf a YecWRU 
VSace, aQ\ VeW Rf  Q+1 YecWRUV LQ a YecWRU VSace ZLWK Q eOePeQWV LQ LWV baVLV LV OLQeaUO\ deSeQdeQW, 
aQ\ WZR baVLV Rf a YecWRU VSace KaYe WKe VaPe QXPbeU Rf eOePeQWV, aQ\ Q OLQeaUO\ LQdeSeQdeQW 
YecWRUV LQ aQ Q dLPeQVLRQaO YecWRU VSace LV a baVLV Rf a YecWRU VSace. If U aQd W aUe VXbVSaceV 
Rf a YecWRU VSace WKeQ U+W LV a VXbVSace Rf WKe YecWRU VSace, dLP [U+W]=dLP U + dLPW ± 
dLP [U ŀ W]. E[WeQdLQJ WKe baVLV Rf a VXbVSace WR a baVLV Rf a YecWRU VSace. LLQeaU 
WUaQVfRUPaWLRQ, NeUQeO, PaWUL[ aVVRcLaWed ZLWK a OLQeaU WUaQVfRUPaWLRQ, SURSeUWLeV VXcK aV NeUQeO 
Rf a OLQeaU WUaQVfRUPaWLRQ LV a VXbVSace Rf WKe dRPaLQ VSace, fRU a OLQeaU WUaQVfRUPaWLRQ T  
LPaJe [ T ] LV a VXbVSace Rf WKe cR-dRPaLQ VSace.  If  V, W aUe YecWRU VSaceV ZLWK ^Y1, «,YQ` 
baVLV Rf V aQd ^Z1,«,ZQ` aUe aQ\ YecWRUV LQ W WKeQ WKeUe e[LVWV a XQLTXe OLQeaU WUaQVfRUPaWLRQ 
T VXcK WKaW  T(YL ) = ZL.  RaQN- QXOOLW\ WKeRUeP (RQO\ VWaWePeQW) aQd e[aPSOeV.  
  
Recommended Books  
1. SeUJe LaQJ, IQWURdXcWLRQ WR LLQeaU AOJebUa, SecRQd EdLWLRQ, SSULQJeU.  
2. S. KXPaUeVaQ, LLQeaU AOJebUa, A GeRPeWULc ASSURacK, PUeQWLce HaOO Rf IQdLa, PYW. LWd, 

2000.  
  
Additional Reference Books  
1. M. AUWLQ: AOJebUa, PUeQWLce HaOO Rf IQdLa PULYaWe LLPLWed, 1991.  
2. K. HRffPaQ 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. BaQcKRff 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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Assignments (Tutorials)  
1. SROYLQJ KRPRJeQeRXV V\VWeP Rf P eTXaWLRQV LQ Q XQNQRZQV b\ eOLPLQaWLRQ fRU  P , Q = 1, 

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

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

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

6. VeULf\LQJ ZKeWKeU T : V ĺ W LV a OLQeaU WUaQVfRUPaWLRQ, fLQdLQJ NeUQeO Rf a OLQeaU            
WUaQVfRUPaWLRQV aQd PaWUL[ aVVRcLaWed ZLWK a OLQeaU WUaQVfRUPaWLRQ, YeULf\LQJ WKe RaQN 
NXOOLW\      WKeRUeP.  

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

CIA I ʹ ϮϬ ŵaƌkƐ͕ ϰϱ ŵiŶƐ͘  ;Objectives/Short questions, not more than ϱ marks each)  
CIA II ʹ ϮϬ ŵaƌkƐ͕ ϰϱ ŵiŶƐ͘ ;Objectives/Short questions, not more than ϱ marks each) 
EŶd SeŵeƐƚeƌ eǆaŵ ʹ ϲϬ ŵaƌkƐ͕ Ϯ hŽƵƌƐ͘  
There will be three questions, one per unit. The Choice is internal- i.e. 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\, dLffeUeQWLabLOLW\,                                                    
SaUWLaO/  dLUecWLRQaO  deULYaWLYeV, JUadLeQWV  Rf VcaOaU  fLeOdV.     
                                          (LL) TR VWXd\ abRXW  OLPLWV, cRQWLQXLW\, dLffeUeQWLabLOLW\ Rf VcaOaU  fLeOdV.                                        
(LLL) TR  OeaUQ  abRXW  SecRQd deULYaWLYe WeVW fRU e[WUePa Rf  fXQcWLRQV Rf                                                
WZR YaULabOeV  aQd  WKe PeWKRd  Rf  LaJUaQJe`V PXOWLSOLeUV.   
  
NXPbeU Rf OecWXUeV : 45   
  
UQLW I: FXQcWLRQV Rf VeYeUaO YaULabOeV (15 LecWXUeV)   
1. EXcOLdeaQ  VSace, RQ± QRUP,  LQQeU  SURdXcW,  dLVWaQce  beWZeeQ  WZR  SRLQWV,  RSeQ  baOO  LQ  

RQ,      defLQLWLRQ Rf aQ RSeQ VeW / QeLJKbRUKRRd,  VeTXeQceV  LQ  RQ,  cRQYeUJeQce Rf  
VeTXeQceV±WKeVe      cRQceSWV  VKRXOd  be  VSecLfLcaOO\ dLVcXVVed  fRU  Q = 2 aQd Q = 3.   

2. FXQcWLRQV fURP  RQ ĺ R (ScaOaU fLeOdV) aQd fURP RQ ĺ RQ (VecWRU fLeOdV). IWeUaWed OLPLWV, 
OLPLWV      aQd  cRQWLQXLW\  Rf  fXQcWLRQV, baVLc UeVXOWV RQ OLPLWV aQd cRQWLQXLW\  Rf  VXP, 
dLffeUeQce, VcaOaU        PXOWLSOeV Rf  YecWRU fLeOdV,  cRQWLQXLW\  aQd  cRPSRQeQWV  Rf  YecWRU 
fLeOdV.   

3. DLUecWLRQaO deULYaWLYeV aQd SaUWLaO deULYaWLYeV Rf  VcaOaU fLeOdV.   
4. MeaQ  YaOXe  WKeRUeP  fRU  deULYaWLYeV  Rf  VcaOaU fLeOdV.   
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RefeUeQce fRU UQLW I:   
(1) T. ASRVWRO, CaOcXOXV, VRO. 2, JRKQ WLOe\.   
(2) J. SWeZaUW, CaOcXOXV, BURRNe/CROe PXbOLVKLQJ CR.   
  
UQLW II: DLffeUeQWLaWLRQ (15 LecWXUeV)   
1. DLffeUeQWLabLOLW\ Rf a VcaOaU fLeOd aW a SRLQW (LQ WeUPV Rf OLQeaU WUaQVfRUPaWLRQ) aQd LQ aQ RSeQ      

VeW, TRWaO deULYaWLYe, UQLTXeQeVV Rf  WRWaO deULYaWLYe Rf a dLffeUeQWLabOe fXQcWLRQ aW a SRLQW.      
(SLPSOe e[aPSOeV Rf fLQdLQJ WRWaO deULYaWLYe Rf fXQcWLRQV VXcK aV f([, \) = [2 + \2, f([, \, ]) 
=      [ + \ + ]  Pa\ be WaNeQ). DLffeUeQWLabLOLW\ aW a SRLQW LPSOLeV cRQWLQXLW\, aQd e[LVWeQce 
Rf      dLUecWLRQaO deULYaWLYe aW WKe SRLQW. TKe e[LVWeQce Rf cRQWLQXRXV SaUWLaO deULYaWLYeV LQ  
QeLJKbRUKRRd     Rf  SRLQW LPSOLeV dLffeUeQWLabLOLW\ aW WKe SRLQW.   

2. GUadLeQW Rf a VcaOaU fLeOd, JeRPeWULc SURSeUWLeV Rf JUadLeQW, OeYeO VeWV aQd WaQJeQW SOaQeV.   
3. CKaLQ UXOe fRU VcaOaU fLeOdV.   
4. HLJKeU RUdeU SaUWLaO deULYaWLYeV, PL[ed SaUWLaO deULYaWLYeV. SXffLcLeQW cRQdLWLRQ fRU eTXaOLW\ 

Rf      PL[ed SaUWLaO deULYaWLYe.   
  
RefeUeQce fRU 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 fRUPXOa fRU VcaOaU fLeOdV.   
2. DLffeUeQWLabLOLW\ Rf  YecWRU fLeOdV, defLQLWLRQ Rf dLffeUeQWLabLOLW\ Rf a YecWRU fLeOd aW a SRLQW,      

HeVVLaQ /JacRbLaQ PaWUL[, dLffeUeQWLabLOLW\ Rf a YecWRU fLeOd aW a SRLQW LPSOLeV cRQWLQXLW\, WKe     
cKaLQ UXOe fRU deULYaWLYe Rf YecWRU fLeOdV (VWaWePeQW RQO\).   

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

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

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

fLeOdV.   
3. TRWaO deULYaWLYe, JUadLeQW, OeYeO VeWV aQd WaQJeQW SOaQeV.   
4. CKaLQ UXOe, KLJKeU RUdeU deULYaWLYeV aQd PL[ed SaUWLaO deULYaWLYeV Rf VcaOaU fLeOdV.   
5. Ta\ORU'V fRUPXOa, dLffeUeQWLaWLRQ Rf a YecWRU fLeOd aW a SRLQW, fLQdLQJ HeVVLaQ/ JacRbLaQ 

PaWUL[,      MeaQ YaOXe LQeTXaOLW\.   
6. FLQdLQJ Pa[LPa, PLQLPa aQd VaddOe SRLQWV, VecRQd deULYaWLYe WeVW fRU e[WUePa Rf fXQcWLRQV 

Rf      WZR/WKUee YaULabOeV aQd  PeWKRd Rf  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  Rf  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 Rf OecWXUeV : 45   
  
UQLW I: GURXSV  aQd  VXbJURXSV (15 LecWXUeV)   
(a) DefLQLWLRQ Rf a JURXS, abeOLaQ JURXS, RUdeU Rf a JURXS, fLQLWe aQd LQfLQLWe JURXSV.   
      E[aPSOeV Rf  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  Rf  UeVLdXe  cOaVVeV  PRdXOR Q  XQdeU  addLWLRQ  
(LY) U(Q) ± WKe JURXS Rf SULPe UeVLdXe cOaVVeV PRdXOR  Q  XQdeU PXOWLSOLcaWLRQ       (Y) TKe  

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

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

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

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

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

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

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

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

(LLL) If  R(a) = Q  WKeQ  R(aP) =   ZKeUe (Q, P) LV  GCD  Rf  Q  aQd P  
 ( , ) 

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

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

HK = KH.  
  
RefeUeQce fRU 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 Rf 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, LQfLQLWe  c\cOLc  JURXSV  
aQd  WKeLU  JeQeUaWRUV          LLL) A fLQLWe c\cOLc JURXS KaV a XQLTXe VXbJURXS fRU eacK dLYLVRU 
Rf WKe RUdeU Rf WKe JURXS.           LY) SXbJURXS Rf a c\cOLc JURXS LV c\cOLc.   

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

H⊆K               RU  K⊆H    
  
RefeUeQce fRU 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) 
DefLQLWLRQ Rf a CRVeW  aQd  SURSeUWLeV VXcK aV   

1) If  H  LV a VXbJURXS  Rf  JURXS  G  aQd  [∈G  WKeQ  SURYe  WKaW   
(L) [H = H[  Lf  aQd  RQO\  Lf  [∈G                        (LL) H[ = H  Lf  aQd  RQO\  Lf  

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

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

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

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

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

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

Lf  f LV 1-1.  
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(LLL) LeW f : G ĺ  G`  be  a JURXS LVRPRUSKLVP.  TKeQ  
                      G  LV  abeOLaQ/c\cOLc  Lf aQd  RQO\ Lf  G` LV  abeOLaQ/c\cOLc  
  
RefeUeQce fRU 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 Rf 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 fLUVW cRXUVe LQ AbVWUacW AOJebUa, TKLUd edLWLRQ, NaURVa, NeZ DeOKL.   
6. J. GaOOLaQ. CRQWePSRUaU\ AbVWUacW AOJebUa. NaURVa, NeZ DeOKL.   
  
AddLWLRQaO RefeUeQce BRRNV:   
1. S. AdKLNaUL, AQ IQWURdXcWLRQ WR CRPPXWaWLYe AOJebUa aQd NXPbeU WKeRU\, NaURVa 

PXbOLVKLQJ      HRXVe.   
2. T.W. HXQJeUfRUd. 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 Rf JURXSV.   
2. GURXS Rf V\PPeWU\ Rf eTXLOaWeUaO WULaQJOe, UecWaQJOe, VTXaUe.   
3. SXbJURXSV.   
4. C\cOLc JURXSV, c\cOLc VXbJURXSV, fLQdLQJ JeQeUaWRUV Rf eYeU\ VXbJURXS Rf a c\cOLc JURXS.   
5. LefW aQd ULJKW cRVeWV Rf 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\ DLffeUeQWLaO eTXaWLRQV      

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

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

1. DefLQLWLRQ Rf a dLffeUeQWLaO eTXaWLRQ, RUdeU, deJUee, RUdLQaU\ dLffeUeQWLaO eTXaWLRQ 
aQd SaUWLaO dLffeUeQWLaO eTXaWLRQ, OLQeaU aQd QRQ OLQeaU ODE.   
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2. E[LVWeQce aQd UQLTXeQeVV TKeRUeP fRU WKe VROXWLRQV Rf a VecRQd RUdeU LQLWLaO YaOXe 
SURbOeP (VWaWePeQW RQO\). DefLQe LLSVcKLW] fXQcWLRQ; VROYe e[aPSOeV YeULf\LQJ WKe 
cRQdLWLRQV Rf e[LVWeQce aQd XQLTXeQeVV WKeRUeP.   

3. ReYLeZ Rf VROXWLRQ Rf KRPRJeQeRXV aQd QRQ- KRPRJeQeRXV dLffeUeQWLaO eTXaWLRQV 
Rf fLUVW RUdeU aQd fLUVW deJUee. NRWLRQ Rf SaUWLaO deULYaWLYe. E[acW ETXaWLRQV: GeQeUaO 
SROXWLRQ Rf E[acW eTXaWLRQV Rf fLUVW RUdeU aQd fLUVW deJUee. NeceVVaU\ aQd VXffLcLeQW 
cRQdLWLRQ fRU 𝑀𝑑ݔ + 𝑁𝑑0 = ݕ WR be e[acW.  NRQ-e[acW eTXaWLRQV. RXOeV fRU fLQdLQJ 
LQWeJUaWLQJ facWRUV (ZLWKRXW SURRf) fRU QRQ e[acW eTXaWLRQV, VXcK aV  

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

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

𝑓 (ݕ ,ݔ)ݕ 𝑑ݔ + 𝑓 (ݕ ,ݔ)ݔ 𝑑ݕ.   

(LLL) 𝑒� ( )  LV aQ I.F. Lf 𝑁 � 0 aQd  í  LV 
a fXQcWLRQ Rf ݔ aORQe, Va\  

𝑓(ݔ).   

(LY) 𝑒� ( )  LV aQ I.F. Lf 𝑀 � 0 aQd  í  LV 
a fXQcWLRQ Rf ݕ aORQe, Va\  

𝑔(ݕ).  
4. LLQeaU aQd UedXcLbOe WR OLQeaU eTXaWLRQV, fLQdLQJ VROXWLRQV Rf fLUVW RUdeU 

dLffeUeQWLaO eTXaWLRQV Rf WKe W\Se fRU aSSOLcaWLRQV WR RUWKRJRQaO WUaMecWRULeV, 
SRSXOaWLRQ JURZWK, aQd fLQdLQJ WKe cXUUeQW aW a JLYeQ WLPe.   
  

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

1. HRPRJeQeRXV aQd QRQ-KRPRJeQeRXV VecRQd RUdeU OLQeaU dLffeUeQWLabOe eTXaWLRQV: 
TKe VSace Rf VROXWLRQV Rf WKe KRPRJeQeRXV eTXaWLRQ aV a YecWRU VSace. WURQVNLaQ aQd 
OLQeaU LQdeSeQdeQce Rf WKe VROXWLRQV. TKe JeQeUaO VROXWLRQ Rf KRPRJeQeRXV 
dLffeUeQWLaO eTXaWLRQ. TKe XVe Rf NQRZQ VROXWLRQV WR fLQd WKe JeQeUaO VROXWLRQ Rf 
KRPRJeQeRXV eTXaWLRQV. TKe JeQeUaO VROXWLRQ Rf a QRQ-KRPRJeQeRXV VecRQd RUdeU 
eTXaWLRQ. CRPSOePeQWaU\ fXQcWLRQV aQd SaUWLcXOaU LQWeJUaOV.  

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

3. NRQ-KRPRJeQeRXV eTXaWLRQV: TKe PeWKRd Rf XQdeWeUPLQed cReffLcLeQWV. TKe PeWKRd 
Rf YaULaWLRQ Rf SaUaPeWeUV.   
  

UQLW III: PaUWLaO DLffeUeQWLaO eTXaWLRQV (15 LecWXUeV)  

1. COaVVLfLcaWLRQ Rf SecRQd OUdeU PaUWLaO DLffeUeQWLaO ETXaWLRQV  
2. OQe-DLPeQVLRQaO WaYe ETXaWLRQ  

(L) VLbUaWLRQ Rf aQ IQfLQLWe SWULQJ  
(LL) VLbUaWLRQ Rf a SePL-LQfLQLWe SWULQJ  
(LLL)VLbUaWLRQ Rf a FLQLWe SWULQJ  

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

  
RecRPPeQded BRRNV fRU UQLW ± III:  
  

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

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

  

RefeUeQceV:  

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

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

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

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

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

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

SXJJeVWed PUacWLcaOV:   

1. ASSOLcaWLRQ  Rf  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 fLQdLQJ WKe cXUUeQW aW a JLYeQ WLPe.  

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

4. SROYLQJ eTXaWLRQV XVLQJ PeWKRd Rf XQdeWeUPLQed cReffLcLeQWV aQd PeWKRd Rf YaULaWLRQ 
Rf SaUaPeWeUV.  

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

6. UVLQJ PeWKRd Rf VeSaUaWLRQ Rf YaULabOeV fRU dLffeUeQW eTXaWLRQV LQcOXdLQJ KeaW eTXaWLRQ 
aQd LaSOace eTXaWLRQ.   
                                             ***************  
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                                          Course: S.Mat.6.01  
 Calculus VI 
  
Learning objectives: TR XQdeUVWaQd DLffeUeQWLabLOLW\ Rf YecWRU fLeOdV, PaUaPeWULc 
UeSUeVeQWaWLRQ Rf a VXUface aQd SWRNeV' WKeRUeP.  
  
NƵŵbeƌ Žf lecƚƵƌeƐ͗ ϰϱ   
  
Unit 1. Differential Calculus   
(a) LLPLWV aQd cRQWLQXLW\ Rf YecWRU fLeOdV.  
BaVLc UeVXOWV RQ OLPLWV aQd cRQWLQXLW\ Rf VXP, dLffeUeQce, VcaOaU PXOWLSOeV 
Rf YecWRU fLeOdV.  
CRQWLQXLW\ aQd cRPSRQeQWV Rf YecWRU fLeOdV.  
(b) DLffeUeQWLabLOLW\ Rf VcaOaU fXQcWLRQV.  
(L) DeULYaWLYe Rf a VcaOaU fLeOd ZLWK UeVSecW WR a QRQ-]eUR YecWRU.  
(LL) DLUecWLRQ deULYaWLYeV aQd SaUWLaO deULYaWLYeV Rf VcaOaU fLeOdV.  
(LLL) MeaQ YaOXe WKeRUeP fRU deULYaWLYeV Rf VcaOaU fLeOdV. (LY) DLffeUeQWLabLOLW\ Rf a 

VcaOaU fLeOd aW a SRLQW (LQ WeUPV Rf OLQeaU WUaQVfRUPaWLRQ).  
TRWaO deULYaWLYe ,dLffeUeQWLabLOLW\ aW a SRLQW LPSOLeV cRQWLQXLW\, aQd 
e[LVWeQce Rf dLUecWLRQ deULYaWLYe aW WKe SRLQW. TKe e[LVWeQce Rf cRQWLQXRXV 
SaUWLaO deULYaWLYeV LQ a QeLJKbRXUKRRd Rf a SRLQW LPSOLeV dLffeUeQWLabLOLW\ 
aW WKe SRLQW.  
(Y) CKaLQ UXOe fRU VcaOaU fLeOdV.  
(YL) HLJKeU RUdeU SaUWLaO deULYaWLYeV, PL[ed SaUWLaO deULYaWLYeV.  
SXffLcLeQW cRQdLWLRQ fRU eTXaOLW\ Rf PL[ed SaUWLaO deULYaWLYe.  
SecRQd RUdeU Ta\ORU fRUPXOa fRU VcaOaU fLeOdV.  
  
Unit 2. DLffeUeQWLabLOLW\ Rf YecWRU fLeOdV aQd LWV aSSOLcaWLRQV.  
(L) GUadLeQW Rf a VcaOaU fLeOd. GeRPeWULc SURSeUWLeV Rf JUadLeQW, OeYeO VeWV aQd WaQJeQW 

SOaQeV.  
(LL) DLffeUeQWLabLOLW\ Rf YecWRU fLeOdV.  
(LLL) DefLQLWLRQ Rf dLffeUeQWLabLOLW\ Rf a YecWRU fLeOd aW a SRLQW.  
 DLffeUeQWLabLOLW\ Rf a YecWRU fLeOd aW a SRLQW LPSOLeV cRQWLQXLW\. 
(LY) TKe cKaLQ UXOe fRU deULYaWLYe Rf YecWRU fLeOdV.  
  
Unit 3. PaUaPeWeUL]aWLRQ Rf a VXUface.  
(a) (L) PaUaPeWULc UeSUeVeQWaWLRQ Rf a VXUface.  
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(LL) TKe fXQdaPeQWaO YecWRU SURdXcW, defLQLWLRQ aQd LW beLQJ QRUPaO WR WKe 
VXUface.  

(LLL) AUea Rf a SaUaPeWUL]ed VXUface.  
  
Unit 4. SXUface LQWeJUaO.  
(a) (L) SXUface LQWeJUaOV Rf VcaOaU aQd YecWRU fLeOdV (defLQLWLRQ).  
(LL) IQdeSeQdeQce Rf YaOXe Rf VXUface LQWeJUaO XQdeU cKaQJe Rf SaUaPeWULc 
UeSUeVeQWaWLRQ Rf WKe VXUface.  
(LLL) SWRNeV' WKeRUeP, (aVVXPLQJ JeQeUaO fRUP Rf GUeeQ'V WKeRUeP) 
DLYeUJeQce WKeRUeP fRU a VROLd LQ 3-VSace bRXQded b\ aQ RULeQWabOe cORVed 
VXUface fRU cRQWLQXRXVO\ dLffeUeQWLabOe YecWRU fLeOdV.  
  
List Of Recommended Reference Books  
  
(1) CaOcXOXV. VRO. 2, T. ASRVWRO, JRKQ WLOe\.  
(2) CaOcXOXV. J. SWeZaUW. BURRNe/CROe PXbOLVKLQJ CR.  
(3) RRbeUW G. BaUWOe aQd DRQaOd R. SKeUbeUW. IQWURdXcWLRQ WR ReaO 

AQaO\VLV, SecRQd edLWLRQ, JRKQ WLOe\ & SRQV, INC.  
(4) RLcKaUd G. GROdbeUJ, MeWKRdV Rf ReaO AQaO\VLV, O[fRUd & IBH 

PXbOLVKLQJ CR. PYW. LWd., NeZ DeOKL.  
(5) TRP M. ASRVWRO, CaOcXOXV VROXPe II, SecRQd edLWLRQ, JRKQ WLOe\ & 

SRQV, NeZ YRUN.  
   
Practicals:  
  
1. LLPLWV aQd cRQWLQXLW\ Rf YecWRU fLeOdV, PaUWLaO deULYaWLYe, DLUecWLRQaO deULYaWLYeV.  
2. DLffeUeQWLabLOLW\ Rf VcaOaU fLeOdV.  
3. DLffeUeQWLabLOLW\ Rf YecWRU fLeOdV.  
4. PaUaPeWULVaWLRQ Rf VXUfaceV, aUea Rf SaUaPeWULVed VXUfaceV.  
5. SXUface LQWeJUaOV.  
6. SWRNeV' TKeRUeP aQd GaXVV' DLYeUJeQce TKeRUeP.  
7. MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLWV 1 aQd 2.  
8. MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLWV 3 aQd 4.  
  
  
  
                                                                                                                     COURSE S.Mat.6.02  
Title: ALGEBRA VI 
  
Learning objectives:   
  
Number of lectures: 45  
  
Uniƚ ϭ͘ QƵoƚienƚ SƉaceƐ                                                                               ;ϭϮͿ    
ReYLeZ Rf YecWRU VSaceV RYeU R:  
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(a) QXRWLeQW VSaceV:  
(L) FRU a UeaO YecWRU VSace V aQd a VXbVSace W, WKe cRVeWV Y + W aQd 
WKe TXRWLeQW VSace V=W. FLUVW IVRPRUSKLVP WKeRUeP Rf UeaO YecWRU 
VSaceV (FXQdaPeQWaO WKeRUeP Rf KRPRPRUSKLVP Rf YecWRU VSaceV.)  (LL) 
DLPeQVLRQ aQd baVLV Rf WKe TXRWLeQW VSace V=W, ZKeQ V LV fLQLWe 
dLPeQVLRQaO.  
(b) (L) OUWKRJRQaO WUaQVfRUPaWLRQV aQd LVRPeWULeV Rf a UeaO fLQLWe 
dLPeQVLRQaO LQQeU SURdXcW VSace. TUaQVOaWLRQV aQd UefOecWLRQV ZLWK UeVSecW 
WR a K\SeUSOaQe. OUWKRJRQaO PaWULceV RYeU R.  
(LL) ETXLYaOeQce Rf RUWKRJRQaO WUaQVfRUPaWLRQV aQd LVRPeWULeV 
fL[LQJ RULJLQ RQ a fLQLWe dLPeQVLRQaO LQQeU SURdXcW VSace. 
CKaUacWeUL]aWLRQ Rf LVRPeWULeV aV cRPSRVLWeV Rf RUWKRJRQaO 
WUaQVfRUPaWLRQV aQd LVRPeWULeV.  
(LLL) OUWKRJRQaO WUaQVfRUPaWLRQ Rf R2. AQ\ RUWKRJRQaO 
WUaQVfRUPaWLRQ LQ R2 LV a UefOecWLRQ RU a URWaWLRQ.  
(c) CKaUacWeULVWLc SRO\QRPLaO Rf a VTXaUe UeaO PaWUL[ aQd a OLQeaU WUaQVfRUPaWLRQ Rf 
a fLQLWe dLPeQVLRQaO UeaO YecWRU VSace WR LWVeOf. Ca\Oe\ HaPLOWRQ TKeRUeP (PURRf  
aVVXPLQJ WKe UeVXOW A adM(A) = IQ fRU aQ VTXaUe PaWUL[ RYeU WKe SRO\QRPLaO ULQJ 
R[W].)  
  
 Uniƚ Ϯ͘ DiagonaliǌabiliƚǇ͘                                                                          ;ϭϬͿ  
(L) DLaJRQaOL]abLOLW\ Rf aQ UeaO PaWUL[ aQd a OLQeaU WUaQVfRUPaWLRQ 
Rf a fLQLWe dLPeQVLRQaO UeaO YecWRU VSace WR LWVeOf.  
DefLQLWLRQ: GeRPeWULc PXOWLSOLcLW\ aQd AOJebUaLc 
PXOWLSOLcLW\ Rf eLJeQYaOXeV Rf aQ  UeaO PaWUL[ aQd Rf a OLQeaU 
WUaQVfRUPaWLRQ. (LL)  PaWUL[ A LV dLaJRQaOLVabOe Lf aQd RQO\ Lf 
RQ KaV a baVLV Rf eLJeQ YecWRUV Rf A Lf aQd RQO\ Lf WKe 
aOJebUaLc aQd JeRPeWULc PXOWLSOLcLWLeV Rf eLJeQYaOXeV Rf A 
cRLQcLde.  
(e) TULaQJXOaUL]aWLRQ.  
(L) TULaQJXOaUL]aWLRQ Rf a UeaO PaWUL[ KaYLQJ Q UeaO cKaUacWeULVWLc URRWV.  
(f) OUWKRJRQaO dLaJRQaOL]aWLRQ  
(L) OUWKRJRQaO dLaJRQaOL]aWLRQ Rf  UeaO V\PPeWULc PaWULceV.  
(LL) ASSOLcaWLRQ WR UeaO TXadUaWLc fRUPV. PRVLWLYe defLQLWe, VePLdefLQLWe 

PaWULceV. COaVVLfLcaWLRQ LQ WeUPV Rf SULQcLSaO PLQRUV. COaVVLfLcaWLRQ Rf 
cRQLcV LQ R2 aQd TXadULc VXUfaceV LQ R3.  

  
  
Uniƚ ϯ͘ InƚƌdƵcƚion ƚo RingƐ͘                                                                              ;ϭϰͿ  
(a) (L) DefLQLWLRQ Rf a ULQJ. (TKe defLQLWLRQ VKRXOd LQcOXde WKe e[LVWeQce Rf a XQLW\ eOePeQW.)  
(LL) PURSeUWLeV aQd e[aPSOeV Rf ULQJV, LQcOXdLQJ Z, Q, R, C, MQ(R), Q[X], R[X], C[X], Z[L],  
Z[Q]. (LLL) CRPPXWaWLYe ULQJ. (LY) UQLWV LQ a ULQJ. TKe PXOWLSOLcaWLYe JURXS Rf XQLWV Rf a ULQJ.   
(Y) CKaUacWeULVWLc Rf a ULQJ. (YL) RLQJ KRPRPRUSKLVPV. FLUVW IVRPRUSKLVP WKeRUeP Rf ULQJV.  
SecRQd IVRPRUSKLVP WKeRUeP Rf ULQJV.   
(YLL) IdeaOV LQ a ULQJ, VXP aQd SURdXcW Rf LdeaOV.   
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(YLLL) QXRWLeQW ULQJV. (b) IQWeJUaO dRPaLQV aQd fLeOdV. DefLQLWLRQ aQd e[aPSOeV. (L) A 
fLQLWe LQWeJUaO dRPaLQ LV a fLeOd. (LL) CKaUacWeULVWLc Rf aQ LQWeJUaO dRPaLQ, aQd Rf a 
fLQLWe fLeOd. (c) (L) CRQVWUXcWLRQ Rf TXRWLeQW fLeOd Rf aQ LQWeJUaO dRPaLQ (EPSKaVLV RQ 
Z, Q). (LL) A fLeOd cRQWaLQV a VXbfLeOd LVRPRUSKLc WR ZS RU Q. (d) PULPe LdeaOV aQd 
Pa[LPaO LdeaOV. DefLQLWLRQ. E[aPSOeV LQ Z. CKaUacWeUL]aWLRQ LQ WeUPV Rf TXRWLeQW 
ULQJV.   

  
 Uniƚ ϰ͘ PolǇnomial ƌingƐ͘                                                                                     ;ϵͿ  
 IUUedXcLbOe SRO\QRPLaOV RYeU aQ LQWeJUaO dRPaLQ. UQLTXe FacWRUL]aWLRQ TKeRUeP fRU 
SRO\QRPLaOV RYeU a fLeOd. (f) (L) DefLQLWLRQ Rf a EXcOLdeaQ dRPaLQ (ED), PULQcLSaO IdeaO 
DRPaLQ (PID), UQLTXe FacWRUL]aWLRQ DRPaLQ (UFD). E[aPSOeV Rf ED: Z, F[X], ZKeUe F LV 
a fLeOd, 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 
(SWaWePeQW RQO\).   
  
Recommended Books  
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 Rf IQdLa, NeZ DeOKL.  
4. TRP M. ASRVWRO, CaOcXOXV VROXPe 2, SecRQd edLWLRQ, JRKQ WLOe\, 

NeZ YRUN, 1969.  
5. W.B. FUaOeLJK, A fLUVW cRXUVe LQ AbVWUacW AOJebUa, TKLUd edLWLRQ, 

NaURVa, NeZ DeOKL.  
6. J. GaOOLaQ. CRQWePSRUaU\ AbVWUacW AOJebUa. NaURVa, NeZ DeOKL. 

AddLWLRQaO RefeUeQce BRRNV 7) M. AUWLQ. AOJebUa.  
8) N.S. GRSaONULVKQaQ. UQLYeUVLW\ AOJebUa.  
9) P.B. BKaWWacKaU\a, S.K. JaLQ, S. NaJSaXO. AbVWUacW AOJebUa.  
  
  
SXJJeVWed PUacWLcaOV :   
1. RLQJV, IQWeJUaO dRPaLQV aQd fLeOdV.  
2. IdeaOV, SULPe LdeaOV aQd Pa[LPaO LdeaOV.   
3. EXcOLdeaQ DRPaLQ, PULQcLSaO IdeaO DRPaLQ aQd UQLTXe FacWRUL]aWLRQ DRPaLQ.  
4. QXRWLeQW VSaceV.  
5. OUWKRJRQaO WUaQVfRUPaWLRQV,IVRPeWULeV.  
6. DLaJRQaOL]aWLRQ aQd OUWKRJRQaO dLaJRQaOL]aWLRQ.  
7. MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW 1,2.   
8. MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW 3,4.   
  
  
                                                                                                                                Course  S.Mat.ϲ.Ϭϯ  
  
  
Title: AQaO\VLV  
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Learning objectives: IQWURdXcWLRQ WR cRQQecWedQeVV aQd cRPSacWQeVV aQd FRXULeU 
SeULeV.  
  
NƵŵbeƌ Žf lecƚƵƌeƐ: ϰϱ   
  
Unit 1. Compactness  (12 lectures)  
  
(a) Definition of a compact set in a metric space (as a set for which every open cover has a 
finite subcover). Examples, properties such as (i) continuous image of a compact set is 
compact.  
(ii) compact subsets are closed.  
(iii) a continuous function on a compact set is uniformly continuous.  
(b) Characterization of compact sets in Rn: The equivalent statements for a subset of Rn to be 
compact:  
(i) Heine-Borel property.  
(ii) Closed and boundedness property.  
(iii) Bolzano-Weierstrass property.  
(iv) Sequentially compactness property.  
Unit 2. connectedness.(10 lectures)  
(c) (i) Connected metric spaces. Definition and examples.  
(ii) Different characterizations of a connected space  
(iii) Connected subsets of a metric space, connected subsets of R.  
(iv) A continous image of a connected set is connected.  
(d) (i) Path connectedness in Rn, definitions and examples.  
(ii) A path connected subset of Rn is connected.  
(iii) An example of a connected subset of Rn which is not path connected.  
  
Unit 3. The function spaces (10 lectures)  
  
(i) The function space C(X;R) of real valued continuous functions on a metric space X. The space C΀a;  
b΁ with sup norm, Weierstrass approximation Theorem.(Statement only) 
(ii) Fourier series of functions on C΀-ʌ , ʌ ΁, BesselΖs inequality.  
  
Unit 4.Sum of Fourier Series.(13 lectures.)  
Dirichlet kernel, Fejer kernel, Cesaro summability of Fourier series of functions on C΀-ʌ , ʌ ΁,   
ParesevalΖs identity, convergence of the Fourier series in LϮ norm.  
  
LiƐƚ Of Recommended Refeƌence BookƐ  
  
1. S. KXPaUeVaQ. TRSRORJ\ Rf MeWULc VSaceV.  
2. R.G. GROdbeUJ MeWKRdV Rf ReaO AQaO\VLV, O[fRUd aQd IBH PXbOLVKLQJ HRXVe, NeZ DeOKL.  
3. W. RXdLQ. PULQcLSOeV Rf MaWKePaWLcaO AQaO\VLV. McGUaZ HLOO, AXcNOaQd, 1976.  
4. P.K. JaLQ, K. AKPed. MeWULc VSaceV. NaURVa, NeZ DeOKL, 1996.  
5. G.F. SLPPRQV. IQWURdXcWLRQ WR TRSRORJ\ aQd MRdeUQ AQaO\VLV. McGUaZ HLOO, NeZ YRUN,  
6. T. ASRVWRO. MaWKePaWLcaO AQaO\VLV, SecRQd edLWLRQ, NaURVa, NeZ DeOKL, 1974.  
7. E.T. CRSVRQ. MeWULc VSaceV. UQLYeUVaO BRRN SWaOO, NeZ DeOKL, 1996.  
8. SXWKeUOaQd. TRSRORJ\.  
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9. D. SRPaVXQdaUaP, B. CKRXdKaU\. A _UVW cRXUVe LQ MaWKePaWLcaO AQaO\VLV. NaURVa, NeZ DeOKL.  
10. R. BKaWLa. FRXULeU VeULeV. Te[WV aQd UeadLQJV LQ MaWKePaWLcV (TRIM VeULeV), HBA,   
  
Suggested Practicals   
  
1. CRPSacWQeVV LQ RQ (ePSKaVLV RQ R1, R2). PURSeUWLeV.  
2. CRQQecWedQeVV.  
3. PaWK cRQQecWedQeVV.  
4. CRQWLQXRXV LPaJe Rf cRPSacW aQd cRQQecWed VeWV  
5 FRXULeU VeULeV;  
6 PaUVeYaO'V LdeQWLW\.  
7. MLVceOOaQeRXV TKeRUeWLcaO QXeVWLRQV baVed RQ UQLW 1aQd 2.  
8. MLVceOOaQeRXV TKeRUeWLcaO QXeVWLRQV baVed RQ UQLW 3 aQd 4.   
  
       
                                                                                                                                       
 Course: S.MAT.ϲ.Ϭϰ  Title: CRPSOe[  VaULabOeV    
  
LeaUQLQJ ObMecWLYeV:-TR OeaUQ abRXW    
                         L)  AQaO\WLc fXQcWLRQV & LQWeJUaWLRQ Rf VXcK fXQcWLRQV                          
LL) CRQfRUPaO PaSSLQJ , cURVV UaWLR, BLOLQeaU WUaQVfRUPaWLRQ                         
LLL) LaXUeQW SeULeV, SLQJXOaULWLeV aQd LWV W\SeV , ReVLdXeV ,                                
CaXcK\`V ReVLdXe WKeRUeP, RRXcKe`V WKeRUeP  
  
NƵŵbeƌ Žf lecƚƵƌeƐ: ϰϱ   
  
UQLW 1. CRPSOe[ NXPbeUV (10 LecWXUeV)  
ReYLeZ Rf cRPSOe[ QXPbeUV ,WKe cRPSOe[ SOaQe,CaUWeVLaQ-SROaU-e[SRQeQWLaO fRUP Rf a 
cRPSOe[ QXPbeU ,IQeTXaOLWLeV ZUW abVROXWe YaOXeV, De MRLYUe`V  WKeRUeP aQd LWV 
aSSOLcaWLRQV, CLUcXOaU aQd H\SeUbROLc fXQcWLRQV, IQYeUVe cLUcXOaU aQd H\SeUbROLc fXQcWLRQV, 
SeSaUaWLRQ Rf UeaO aQd LPaJLQaU\ SaUWV.  
  
UQLW 2. FXQcWLRQV Rf a CRPSOe[ VaULabOe(10 LecWXUeV)  
LLPLW ,CRQWLQXLW\ ,dLULYaWLYeV ,aQaO\WLc fXQcWLRQV ,CaXcK\-RLePaQQ eTXaWLRQV (LQ 
caUWeVLaQ aQd SROaU fRUP ), KaUPRQLc fXQcWLRQV, RUWKRJRQaO cXUYeV. TR fLQd aQaO\WLc 
fXQcWLRQ ZKeQ LWV UeaO/LPaJLQaU\ SaUW RU cRUUeVSRQdLQJ KaUPRQLc fXQcWLRQ LV JLYeQ. 
CRQfRUPaO PaSSLQJ , cURVV UaWLR, BLOLQeaU WUaQVfRUPaWLRQ, fL[ed(LQYaULaQW) SRLQWV.  
  
UQLW 3. CRPSOe[ IQWeJUaWLRQ (10 LecWXUeV)  
RecWLfLabOe cXUYeV ,LQWeJUaWLRQ aORQJ SLeceZLVe VPRRWK SaWKV , cRQWRXUV.  
CaXcK\`V WKeRUeP & LWV cRQVeTXeQceV , CaXcK\`V LQWeJUaO fRUPXOa fRU deULYaWLYeV Rf  
aQaO\WLc fXQcWLRQV.  
  
UQLW 4. LaXUeQW VeULeV,T\SeV Rf VLQJXOaULWLeV & ReVLdXeV(15 LecWXUeV)  
DeYeORSPeQW Rf aQaO\WLc fXQcWLRQV aV SRZeU VeULeV±Ta\ORU & LaXUeQW SeULeV.   
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EQWLUe fXQcWLRQV ,SLQJXOaULWLeV aQd LWV W\SeV ,ReVLdXeV , CaXcK\`V ReVLdXe WKeRUeP aQd LWV 
aSSOLcaWLRQV-eYaOXaWLRQ Rf VWaQdaUd  LQWeJUaOV b\ ReVLdXe caOcXOXV PeWKRd , WKe AUJXPeQW 
SULQcLSOe, RRXcKe`V WKeRUeP & LWV aSSOLcaWLRQV- TKe FXQdaPeQWaO WKeRUeP Rf AOJebUa.  
  
RefeUeQce BRRNV:-  
  
1) TKeRU\  & SURbOePV Rf CRPSOe[ VaULabOeV             b\ 

MXUUa\ R.SSLeJeO , ScKaXP`V OXWOLQe VeULeV             
McGUaZ-HLOO BRRN CRPSaQ\,SLQJaSRUe.  

2) FXQcWLRQV Rf RQe cRPSOe[ YaULabOe             b\  JRKQ 
B.CRQZa\, NaURVa PXbOLVKLQJ HRXVe ,NeZ DeOKL.  

3) CRPSOe[ YaULabOeV aQd aSSOLcaWLRQV             b\ 
R.V.CKXUcKLOO  

4) FRXQdaWLRQV Rf  CRPSOe[ AQaO\VLV              b\ 
S.PRQQXVaP\, NaURVa PXbOLVKLQJ HRXVe ,NeZ DeOKL.  

5) jRhQ PaWheZV, UXVVel hRZell fURP NaURVa  
  
PUacWLcaOV  
  
1) AQaO\WLc fXQcWLRQV, CaXcK\-RLePaQQ eTXaWLRQV, HaUPRQLc fXQcWLRQV.  
2) CRQfRUPaO PaSSLQJV, BLOLQeaU WUaQVfRUPaWLRQV.  
3) IQWeJUaWLRQ aORQJ SLeceZLVe VPRRWK SaWKV, CaXcK\`V WKeRUeP, CaXcK\`V LQWeJUaO 

fRUPXOa.  
4) Ta\ORU`V & LaXUeQW SeULeV  
5) SLQJXOaULWLeV aQd LWV W\SeV ,ReVLdXeV , CaXcK\`V ReVLdXe WKeRUeP aQd LWV aSSOLcaWLRQV.  
6) RRXcKe`V WKeRUeP & LWV aSSOLcaWLRQV  
7) MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW  1 aQd 2. 8) MLVceOOaQeRXV 

TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW 3 aQd 4.  
  
  

ΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎ  
  
  
                                                                                               
Course:S.MaW.6.AC  
Title: CRPSXWeU SURJUaPPLQJ aQd V\VWeP aQaO\VLV  
  
LeaUQLQJ ObMecWLYeV:-TR OeaUQ abRXW OOP  WKURXJK  MaYa SURJUaPPLQJ, aSSOeWV  
  
NƵŵbeƌ Žf lecƚƵƌeƐ: ϱϬ  
    
Unit 1. Java Programming and applets      (16 Lectures)  
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InƚƌodƵcƚion ƚo ClaƐƐeƐ and MeƚhodƐ;conƚinƵedͿ  
DefLQLQJ cOaVVeV, cUeaWLQJ- LQVWaQce aQd cOaVV YaULabOeV, cUeaWLQJ RbMecWV Rf a cOaVV, acceVVLQJ 
LQVWaQce YaULabOeV Rf a cOaVV, CUeaWLQJ PeWKRdV, QaPLQJ PeWKRdV, acceVVLQJ PeWKRdV Rf  
cOaVV, cRQVWUXcWRU  PeWKRdV, RYeUORadLQJ PeWKRdV.  
  
Arrays: AUUa\V (RQe aQd WZR dLPeQVLRQaO) decOaULQJ aUUa\V, cUeaWLQJ aUUa\ RbMecWV, 
acceVVLQJ aUUa\ eOePeQWV.  
  
Inheritance, interfaces and Packages: SXSeU aQd VXb cOaVVeV, Ne\ZRUdV- ³e[WeQdV´, 
³VXSeUெ, ÄfLQaOெ, fLQaOL]eU PeWKRdV aQd RYeUULdeQ PeWKRdV, abVWUacW cOaVVeV, cRQceSW Rf 
LQWeUfaceV aQd SacNaJeV.   
  
Java Applets Basics: DLffeUeQce Rf aSSOeWV aQd aSSOLcaWLRQ, cUeaWLQJ aSSOeWV, OLfe c\cOe Rf 
aSSOeW, SaVVLQJ SaUaPeWeUV WR aSSOeWV.  
  
GƌaƉhicƐ͕ FonƚƐ and Coloƌ  
TKe JUaSKLcV cOaVVeV, SaLQWLQJ WKe aSSOeW, fRQW cOaVV, dUaZ JUaSKLcaO fLJXUeV (RYaO, UecWaQJOe, 
VTXaUe, cLUcOe, OLQeV,SRO\JRQeV) aQd We[W XVLQJ dLffeUeQW fRQWV.  
  
  
Uniƚ Ϯ͘  Neƚǁoƌking              ;Ϭϵ LecƚƵƌeƐͿ  
  
Introduction  
WKaW LV QeWZRUNLQJ, Qeed fRU QeWZRUNLQJ, QeWZRUNLQJ cRPSRQeQWV- QRdeV, OLQNV (SRLQW WR 
SRLQW aQd bURadcaVW), QeWZRUNLQJ WRSRORJLeV ± bXV, VWaU, PeVK, QeWZRUN VeUYLceV (cRQQecWLRQ 
RULeQWed aQd cRQQecWLRQOeVV).  
  
Network Design  
WKaW LV QeWZRUN deVLJQ, UeTXLUePeQW aQd WaVNV Rf a QeWZRUN, LAN MAN, WAN, VAN.  
  
Network Architectures La\eULQJ SULQcLSOe, OSI RefeUeQce MRdeO, TCP/ IP RefeUeQce 
MRdeO. CRPSaULVRQ Rf OSI aQd TCP/P RefeUeQce MRdeOV.  
  
Network Switching and Multiplexing  
BULdJeV, LQWeUcRQQecWLQJ LANV ZLWK bULdJeV VSaQQLQJ WUee aOJRULWKP. WKaW LV PXOWLSOe[LQJ. 
SWaWLc PXOWLSOe[LQJ (FDM, TDM, WDM), d\QaPLc PXOWLSOe[LQJ. WKaW LV VZLWcKLQJ, cLUcXLW 
VZLWcKLQJ, SacNeW VZLWcKLQJ.  
  
outing and Addressing  RRXWeU, URXWeU WabOe, URXWLQJ (dLUecW aQd LQdLUecW), URXWLQJ 
cKaUacWeULVWLcV, VKRUWeVW SaWK URXWLQJ DLMNVWUa`V aOJRULWKP. TCP/IP LQWeUQeWZRUNLQJ, IP 
addUeVVeV (cOaVV, cOaVVOeVV), aQd VXb QeWWLQJ aQd VXbQeW PaVN, DRPaLQ QaPeV  
  
  
Unit ϯ͘ C Programming͘   ;  ϭϲ lectures Ϳ  
LRRSV aQd CRQWUROV  
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CRQWURO VWaWePeQWV fRU decLVLRQ PaNLQJ: bUaQcKLQJ (Lf VWaWePeQW, Lf-eOVe VWaWePeQW, eOVe-Lf 
VWaWePeQW, VZLWcK VWaWePeQW), ORRSLQJ (ZKLOe ORRS, dR ZKLOe ORRS aQd fRU ORRS), bUeaNLQJ RXW Rf 
ORRSV (bUeaN aQd cRQWLQXe VWaWePeQWV).  
SWRUaJe COaVVeV  
AXWRPaWLc YaULabOeV, e[WeUQaO YaULabOeV, UeJLVWeU YaULabOeV, VWaWLc YaULabOeV - VcRSe aQd 
fXQcWLRQV.  
FXQcWLRQV aQd AUJXPeQWV  
GORbaO aQd ORcaO YaULabOeV, fXQcWLRQ defLQLWLRQ, UeWXUQ VWaWePeQW, caOOLQJ a fXQcWLRQ (b\ YaOXe, 
b\ UefeUeQce), UecXUVLRQ, UecXUVLYe fXQcWLRQV.  
SWULQJV aQd AUUa\V  
AUUa\V (RQe aQd WZR dLPeQVLRQaO), decOaULQJ aUUa\ YaULabOeV, LQLWLaOL]aWLRQ Rf aUUa\V, acceVVLQJ 
aUUa\ eOePeQWV, VWULQJ fXQcWLRQV (VWUcS\, VWUcaW, VWUcKU, VWUcPS, VWUOeQ, VWUVWU, aWRL, aWRf).PRLQWeUV 
FXQdaPeQWaOV, SRLQWeU decOaUaWLRQV, RSeUaWRUV RQ SRLQWeUV, SaVVLQJ SRLQWeUV WR fXQcWLRQV, 
SRLQWeUV aQd RQe dLPeQVLRQaO aUUa\, SRLQWeUV aQd WZR dLPeQVLRQaO aUUa\. SWUXcWXUeV.BaVLcV Rf 
VWUXcWXUeV, VWUXcWXUeV aQd fXQcWLRQV.  
  
Unit ϰ͘ Introduction to DBMS and RDBMS ; ϵ LecturesͿ  
IQWURdXcWLRQ WR DaWabaVe CRQceSWV  
DaWabaVe V\VWePV YV fLOe V\VWePV, YLeZ Rf daWa, daWa PRdeOV, daWa abVWUacWLRQ, daWa 
LQdeSeQdeQce,  
WKUee OeYeO aUcKLWecWXUe, daWabaVe deVLJQ, daWabaVe OaQJXaJeV - daWa defLQLWLRQ  
OaQJXaJe(DDL), daWa PaQLSXOaWLRQ OaQJXaJe(DML). E - R MRdeO  
BaVLc cRQceSWV, Ne\V, E-R dLaJUaP, deVLJQ Rf E-R dLaJUaP VcKePa (VLPSOe e[aPSOe).  
ReOaWLRQaO VWUXcWXUe  
TabOeV (UeOaWLRQV), URZV (WXSOeV), dRPaLQV, aWWULbXWeV, caQdLdaWe Ne\V, SULPaU\ Ne\, eQWLW\ 
LQWeJULW\ cRQVWUaLQWV, UefeUeQWLaO LQWeJULW\ cRQVWUaLQWV, TXeU\ OaQJXaJeV, QRUPaO fRUPV 1,2,aQd 3 
(VWaWePeQWV RQO\), WUaQVOaWLRQ Rf ER VcKePaV WR UeOaWLRQaO (daWabaVe) VcKePaV (ORJLcaO deVLJQ), 
SK\VLcaO deVLJQ.  
                                            
Recommended Books͗Ͳ  
  
(1)TKe cRPSOeWe UefeUeQce MaYa2: PaWULcN PaXJKWRQ, HebeUW VcKLQd (TMH).  
                                     (CKaSWeUV 1 ± 6, 8-9, 12, 21)  
(2)CRPSXWeU NeWZRUNV ± AQdUeZ S. TaQeQbaXP (PHI) (CKaSWeU 1: 1.1-1.4, cKaSWeU 
2:2.5.4.2.5.5 CKaSWeU 5:P 5.2.1-5.2.4,5.5.1-5.5.2,5.6.1-5.6.2, CKaSWeU 7:7.1.1. 7.1.3).  
  
(3)PURJUaPPLQJ LQ AQVL C - RaP KXPaU aQd RaNeVK AJaUZaO (TaWa McGUaZ HLOO)  
                                              (CKaSWeUV 2 - 8).  
(4) DaWabaVe S\VWeP CRQceSWV - SLObeUVcKaW], KRUWK, SXdaUVKaQ (McGUaZ-HLOO IQW. EdLWLRQ) 4WK 
EdLWLRQ (CKaSWeU 1: 1.1 - 1.5, CKaSWeU 2: 2.1 - 2.5, 2.8 - 2.9, CKaSWeU 3: 3.1, CKaSWeU 7:  
7.1,7.2, 7.7)  
  

Page  

Practicals:- JaYa SURJUaPV WKaW LOOXVWUaWe  
  



( ϮϬϭϳ-ϭϴ) Syllabus for Core Courses and applied component in Mathematics. St. Xavier’s College –Autonomous, Mumbai.  

Page ϰϲ of ϰϳ  
  

1) WKe cRQceSW Rf MaYa cOaVV   
(L) ZLWK LQVWaQce YaULabOe aQd PeWKRdV  
(LL) ZLWK LQVWaQce YaULabOeV aQd  ZLWKRXW PeWKRdV  
(LLL) ZLWKRXW LQVWaQce YaULabOe aQd ZLWK PeWKRdV  

     CUeaWe  aQ RbMecW  Rf WKLV cOaVV WKaW ZLOO LQYRNe WKe  LQVWaQce        YaULabOeV aQd PeWKRdV 
accRUdLQJO\.  
2) WKe cRQceSW Rf  (RQe dLPeQVLRQaO) aUUa\V  
3) WKe cRQceSW Rf  (WZR dLPeQVLRQaO) aUUa\V  
4) WKe cRQceSW Rf MaYa cOaVV WKaW LQcOXdeV LQKeULWaQce   
5) WKe cRQceSW Rf MaYa cOaVV WKaW LQcOXdeV RYeUULddeQ PeWKRdV  
6) WKe cRQceSW Rf MaYa cOaVV WKaW LQcOXdeV LQWeUfaceV aQd SacNaJeV  
7) aSSOeWV  
8)JaYa SURJUaPV RQ QXPeULcaO PeWKRdV.  
  
C SURJUaPV fRU:  
1. CUeaWLQJ aQd SULQWLQJ fUeTXeQc\ dLVWULbXWLRQ.  
2. (a) SXP Rf WZR PaWULceV Rf RUdeU P î Q aQd WUaQVSRVe Rf a PaWUL[ Rf RUdeU P î Q, ZKeUe 

P, Q = 3.  
(b) MXOWLSOLcaWLRQ Rf WZR PaWULceV Rf RUdeU P, ZKeUe P = 3, fLQdLQJ VTXaUe aQd cXbe  Rf 
a VTXaUe PaWUL[ XVLQJ fXQcWLRQ.  
3. SLPSOe aSSOLcaWLRQV Rf UecXUVLYe fXQcWLRQV (OLNe FacWRULaO Rf a SRVLWLYe LQWeJeU, 

GeQeUaWLQJ  
FLbRQaccL SeTXeQce, AcNeUPaQ FXQcWLRQ, XQLYaULaWe eTXaWLRQ)  
4. SRUWLQJ Rf NXPbeUV (XVLQJ bXbbOe VRUW, VeOecWLRQ VRUW), aQd VWULQJV.  
5. UVLQJ aUUa\V WR UeSUeVeQW a OaUJe LQWeJeU (WKaW caQQRW be VWRUed LQ a VLQJOe LQWeJeU 

YaULabOe).  
6. CRXQWLQJ QXPbeU Rf VSecLfLed cKaUacWeUV (RQe RU PRUe) LQ a JLYeQ cKaUacWeU VWULQJ.  
7. WULWLQJ a fXQcWLRQ WR LOOXVWUaWe SRLQWeU aULWKPeWLc.  
8. UVLQJ VWUXcWXUeV WR fLQd aQd SULQW WKe aYeUaJe PaUNV Rf fLYe VXbMecW aORQJ ZLWK WKe 

QaPe Rf a VWXdeQW.  
9. PURJUaP WR fLQd J.c.d. XVLQJ EXcOLdeaQ aOJRULWKP.  
10. NXPeULcaO PeWKRdV ZLWK C SURJUaPV.  
11. PURJUaP WR decLde ZKeWKeU JLYeQ QXPbeU LV SULPe RU QRW.  
12. FLQdLQJ URRWV Rf TXadUaWLc eTXaWLRQ XVLQJ C SURJUaP.  
13. PURJUaPV WR fLQd WUace, deWeUPLQaQW Rf a PaWUL[.  
14. PURJUaP WR cKecN JLYeQ PaWUL[ LV V\PPeWULc RU QRW.  

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