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  S.MaW.5.02 - ALGEBRA I 
  S.MaW.5.03 ± TOPOLOGY OF METRIC SPACES  
  S.MaW.5.04 ± NUMERICAL METHODS  
   S.MaW.5.AC.01 ±  CRPSXWeU PURgUaPPLQg aQd V\VWeP AQaO\VLV 
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F.<. B.6F.                                                           CRXUVH: 6.MA7.1.01 
7LWOH: CALC8L86 AND ANAL<7IC GEOME7R< I                    
  
  
LHDUQLQJ OEMHFWLYHV:   
1. IQWeUPedLaWe YaOXe WKeRUeP aQd MeaQ VaOXe TKeRUePV.   
2. CXUYe TUacLQg.  
NXPEHU RI OHFWXUHV: 60  
  
8NI7 1   
LLPLW DQG FRQWLQXLW\ RI IXQFWLRQV RI RQH YDULDEOH                     (20 OHFWXUHV)             
a)AbVROXWe YaOXe Rf a UeaO QXPbeU aQd WKe SURSeUWLeV .  
b)IQWeUYaOV LQ R, QeLgKbRXUKRRdV aQd deOeWed QeLgKbRXUKRRdV Rf a 
UeaO QXPbeU, bRXQded VXbVeWV Rf R. O.X.b. aQd g.O.b. Rf VeWV aQd 
e[aPSOeV. c) GUaSKV Rf fXQcWLRQV. GUaSK Rf a bLMecWLYe fXQcWLRQ aQd LWV 
LQYeUVe.  
d)SWaWePeQW Rf UXOeV fRU fLQdLQg OLPLWV, VXP UXOe, dLffeUeQce UXOe, SURdXcW UXOe, cRQVWaQW PXOWLSOe 
UXOe, TXRWLeQW UXOe. (ZLWK SURRfV)  
e)SaQdZLcK WKeRUeP Rf OLPLWV (ZLWK SURRf)  
f) LLPLW Rf cRPSRVLWe fXQcWLRQV (ZLWK SURRf)  
g) CRQWLQXLW\ Rf a UeaO YaOXed fXQcWLRQ LQ WeUPV Rf OLPLWV aQd   defLQLWLRQ Rf cRQWLQXLW\ aQd WZR 

VLded  OLPLWV  
K) GUaSKLcaO UeSUeVeQWaWLRQ Rf cRQWLQXLW\ Rf a UeaO YaOXed fXQcWLRQ  
L) RePRYabOe dLVcRQWLQXLW\ aW a SRLQW Rf a UeaO YaOXed fXQcWLRQ aQd e[WeQVLRQ Rf a fXQcWLRQ 

KaYLQg UePRYabOe dLVcRQWLQXLW\ aW a SRLQW WR a fXQcWLRQ cRQWLQXRXV aW WKaW SRLQW. M) CRQWLQXLW\ 
Rf SRO\QRPLaOV aQd UaWLRQaO fXQcWLRQV  

N) CRQWLQXLW\  Rf  a  UeaO  YaOXed  fXQcWLRQ  RYeU  aQ  LQWeUYaO.      
O) IQWeUPedLaWe YaOXe SURSeUW\  
P) A cRQWLQXRXV fXQcWLRQ RQ a cORVed aQd bRXQded LQWeUYaO LV bRXQded aQd aWWaLQV LWV bRXQdV  
  
8NI7 2  
DLIIHUHQWLDELOLW\ RI IXQFWLRQV RI RQH YDULDEOH        (20 OHFWXUHV)  
a) DefLQLWLRQ Rf deULYaWLYe Rf  a UeaO YaOXed fXQcWLRQ aW a SRLQW, QRWLRQ Rf dLffeUeQWLabLOLW\, 
geRPeWULc  LQWeUSUeWaWLRQ  Rf  a  deULYaWLYe  Rf  a  UeaO  YaOXed  fXQcWLRQ  aW  a  SRLQW, 
dLffeUeQWLabLOLW\  Rf  a  fXQcWLRQ  RYeU  aQ  LQWeUYaO,  VWaWePeQW  Rf  UXOeV  Rf  dLffeUeQWLabLOLW\, 
cKaLQ UXOe Rf  fLQdLQg  deULYaWLYe Rf cRPSRVLWe  dLffeUeQWLabOe  fXQcWLRQV, deULYaWLYe Rf LQYeUVe  
fXQcWLRQ  (ZLWKRXW  SURRf).   
b) DLffeUeQWLabOe fXQcWLRQV aUe cRQWLQXRXV, bXW WKe cRQYeUVe LV QRW WUXe. HLgKeU RUdeU 
deULYaWLYeV, e[aPSOeV Rf fXQcWLRQV ZKLcK aUe dLffeUeQWLabOe Q WLPeV bXW QRW (Q + 1) WLPeV. 
LeLbQLW] TKeRUeP fRU QWK RUdeU deULYaWLYe Rf SURdXcW Rf WZR Q WLPeV dLffeUeQWLabOe fXQcWLRQV.  
  
8NI7 3  
ASSOLFDWLRQV RI GHULYDWLYHV                                                          (20OHFWXUHV)  
a)MeaQ  VaOXe  TKeRUePV  :  RROOe¶V  MeaQ  VaOXe  TKeRUeP,  LagUaQge¶V  MeaQ  VaOXe 
TKeRUeP, CaXcK\¶V MeaQ VaOXe TKeRUeP.   
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b) L¶ HRVSLWaOV UXOeV, Ta\ORU¶V SRO\QRPLaO aQd Ta\ORU¶V TKeRUeP ZLWK LagUaQge¶V fRUP Rf 
UePaLQdeU.  
c)E[WUePe YaOXeV Rf fXQcWLRQV, abVROXWe aQd ORcaO e[WUePe cULWLcaO SRLQWV, LQcUeaVLQg aQd 
decUeaVLQg fXQcWLRQV, WKe VecRQd deULYaWLYe WeVW fRU e[WUePe YaOXeV.  
d) GUaSKLQg Rf fXQcWLRQV XVLQg fLUVW aQd VecRQd deULYaWLYeV, WKe VecRQd deULYaWLYe WeVW fRU 

cRQcaYLW\, SRLQWV Rf LQfOecWLRQ  
e) LLPLWV aV [ aSSURacKeV LQfLQLW\ .  AV\PSWRWeV ± KRUL]RQWaO aQd YeUWLcaO.  
  
LLVW OI RHFRPPHQGHG RHIHUHQFH BRRNV  
1. CaOcXOXV  aQd  AQaO\WLcaO  GeRPeWU\,  G.  B.  THOMAS  aQd  P.  L.  FINNEY,  NLQWK  
EdLWLRQ AddLVRQ ± WeVOe\, 1998.  
2. A CRXUVe  LQ CaOcXOXV  aQd ReaO  AQaO\VLV, SUDHIR R. GHORPADE aQd 
BALMOHAN V. LIMAYE, SSULQgeU IQWeUQaWLRQaO EdLWLRQ.  
 
 
F.<. B.6F.                                                           CRXUVH: 6.MA7.1.02 
7LWOH: DI6CRE7E MA7HEMA7IC6  I                                        
  
  
LHDUQLQJ OEMHFWLYHV:   
1. TR OeaUQ abRXW EXcOLdLaQ aOgRULWKP  
2. PURSeUWLeV Rf CRQgUXeQceV  
3. PLgeRQ KROe SULQcLSOe  
  
NXPEHU RI OHFWXUHV: 60  
  
8NI7 1   
IQWHJHUV DQG GLYLVLELOLW\                                                            (20 OHFWXUHV)             
a) SWaWePeQWV Rf ZeOO-RUdeULQg  SURSeUW\ Rf QRQ-QegaWLYe LQWegeUV  
b) PULQcLSOe  Rf  fLQLWe  LQdXcWLRQ  (fLUVW  aQd  VecRQd)  aV  a  cRQVeTXeQce  Rf  ZeOO-RUdeULQg 

SURSeUW\  
c) DLYLVLbLOLW\  LQ  LQWegeUV,  dLYLVLRQ  aOgRULWKP,  gUeaWeVW  cRPPRQ  dLYLVRU  (g.c.d.)  aQd  OeaVW 

cRPPRQ PXOWLSOe (O.c.d.) Rf WZR LQWegeUV, baVLc SURSeUWLeV Rf g.c.d. VXcK aV e[LVWeQce aQd 
XQLTXeQeVV Rf g.c.d. Rf LQWegeUV a aQd b aQd WKaW WKe  g.c.d. caQ be e[SUeVVed aV Pa + Qb 
LQWegeUV.  

d) PULPeV, EXcOLd¶V OePPa, FXQdaPeQWaO TKeRUeP Rf AULWKPeWLc   
  
8NI7 2  
FXQFWLRQV DQG CRXQWLQJ PULQFLSOHV                         (20 OHFWXUHV)  
a) ReYLeZ Rf fXQcWLRQV , IQMecWLYe, VXUMecWLYe, bLMecWLYe fXQcWLRQV. CRPSRVLWe Rf LQMecWLYe, 

VXUMecWLYe, bLMecWLYe fXQcWLRQV aUe LQMecWLYe, VXUMecWLYe aQd bLMecWLYe UeVSecWLYeO\   
b) IQYeUWLbOe fXQcWLRQV ,E[aPSOeV Rf fXQcWLRQV LQcOXdLQg cRQVWaQW, LdeQWLW\, SURMecWLRQ, 

LQcOXVLRQ.  
c) BLQaU\ RSeUaWLRQ aV a fXQcWLRQ, SURSeUWLeV, e[aPSOeV. DefLQLWLRQ aQd e[aPSOeV.  
d) PLgeRQ HROe PULQcLSOe aQd LWV aSSOLcaWLRQV .  
e) FLQLWe aQd LQfLQLWe VeWV, caUdLQaOLW\ Rf a fLQLWe VeW  
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f) TKe QXPbeU Rf VXbVeWV Rf a fLQLWe VeW KaYLQg Q eOePeQWV LV 2Q  
g) ETXLYaOeQW VeWV, cRXQWabOe, XQcRXQWabOe VeWV.  
K) A VeW LV QRW eTXLYaOeQW WR LWV SRZeU VeW.  
  
8NI7 3  
IQWHJHUV DQG CRQJUXHQFHV                                                            (20OHFWXUHV) a) TKe VeW 
Rf SULPeV LV LQfLQLWe.   
b) CRQgUXeQceV: DefLQLWLRQ aQd eOePeQWaU\ SURSeUWLeV.   
c) EXOeU  fXQcWLRQ, LQYeUWLbOe eOePeQWV PRdXOR Q  
d) EXOeU¶V TKeRUeP, FeUPaW¶V LLWWOe TKeRUeP, WLOVRQ¶V TKeRUeP(ZLWKRXW SURRf).  
e) ASSOLcaWLRQV: SROXWLRQ Rf OLQeaU cRQgUXeQceV   
  
LLVW OI RHFRPPHQGHG RHIHUHQFH BRRNV  
1. EOePeQWaU\ NXPbeU TKeRU\, DAVID M. BURTON, SecRQd EdLWLRQ, BS, NeZ DeOKL.  
2. DLVcUeWe MaWKePaWLcV, NORMAN L. BIGGS, ReYLVed EdLWLRQ, COaUeQdRQ PUeVV, O[fRUd 

1989.  
  
 

 
  

  
6.<. B.6F. -MDWKHPDWLFV                     CRXUVH: 6.MDW.3.01 
7LWOH: CDOFXOXV DQG AQDO\VLV   
  
LHDUQLQJ OEMHFWLYHV:   
TR  OeaUQ  abRXW ( L ) OXb  a[LRP  Rf  R  aQd  LWV  cRQVeTXeQceV   
(LL) CRQYeUgeQce  Rf  VeTXeQceV   
(LLL) CRQYeUgeQce  Rf  LQfLQLWe  VeULeV    
NXPEHU  RI  OHFWXUHV : 45  
  
8NI7 1   
RHDO  NXPEHUV :                                           (15 OHFWXUHV)  
(a) SWaWePeQWV  Rf  aOgebUaLc  aQd  RUdeU  SURSeUWLeV  Rf  R.   
(L) EOePeQWaU\ cRQVeTXeQceV Rf WKeVe SURSeUWLeV LQcOXdLQg WKe A.M. - G.M. LQeTXaOLW\,              

CaXcK\-ScKZaU] LQeTXaOLW\ aQd BeUQRXOOL LQeTXaOLW\ (ZLWKRXW SURRf).  (b)  (L) ReYLeZ 
Rf abVROXWe YaOXe aQd QeLgKbRXUKRRd Rf a UeaO QXPbeU.   

(LL) HaXVdRUffȱSURSeUW\.   
(c) SXSUePXP (OXb) aQd LQfLPXP (gOb) Rf a VXbVeW Rf  R, OXb a[LRP Rf  R.       CRQVeTXeQceV 

Rf  OXb a[LRP Rf  R  LQcOXdLQg         (L) AUcKLPedLaQ SURSeUW\.   
(LL) DeQVLW\ Rf UaWLRQaO QXPbeUV.   
(LLL) E[LVWeQce Rf QWK URRW Rf a SRVLWLYe UeaO QXPbeU (LQ SaUWLcXOaU VTXaUe URRW).   
(LY) DecLPaO UeSUeVeQWaWLRQ Rf a UeaO QXPbeU.   

(d) (L) NeVWed IQWeUYaO TKeRUeP.   
(LL) OSeQ VeWV LQ R aQd cORVed VeWV aV cRPSOePeQWV Rf RSeQ VeWV.   
(LLL) LLPLW SRLQWV Rf a VXVbVeW Rf  R, e[aPSOeV, cKaUacWeULVaWLRQ Rf a cORVed VeW aV a VeW             

cRQWaLQLQg aOO LWV OLPLW SRLQWV.   
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(e) OSeQ cRYeU Rf a VXVbVeW Rf  R, CRPSacW VXVbVeW Rf  R, DefLQLWLRQ aQd e[aPSOeV.   
     ( PURYe WKaW a cORVed aQd bRXQded LQWeUYaO [a, b] LV cRPSacW )  
  
8NI7 2  
6HTXHQFHV, LLPLWV DQG CRQWLQXLW\ :                                                  (15 OHFWXUHV)  
(a) SeTXeQce Rf UeaO QXPbeUV, DefLQLWLRQ aQd e[aPSOeV. SXP, dLffeUeQce, SURdXcW, TXRWLeQW       

aQd VcaOaU PXOWLSOe Rf VeTXeQceV.   
(b) LLPLW  Rf  a VeTXeQce, CRQYeUgeQW  aQd  dLYeUgeQW  VeTXeQceV, UQLTXeQeVV  Rf  OLPLW  Rf  a       

cRQYeUgeQW VeTXeQce, AOgebUa Rf cRQYeUgeQW VeTXeQceV, SaQdZLcK WKeRUeP Rf 
VeTXeQceV.       LLPLWV Rf VWaQdaUd VeTXeQceV VXcK aV   

       ZKeUe a>0, ^aQ `ZKeUe _a_ < 1,  ZKeUe a > 0, ^1/ Q!`,  ZKeUe a R .   
     E[aPSOeV Rf dLYeUgeQW VeTXeQceV.   
(c) (L) BRXQded VeTXeQceV. A cRQYeUgeQW VeTXeQce LV bRXQded.   

(LL) MRQRWRQe VeTXeQceV, CRQYeUgeQce Rf bRXQded PRQRWRQe VeTXeQceV. TKe QXPbeU 
e aV a                 OLPLW Rf a VeTXeQce, CaOcXOaWLRQ Rf VTXaUe URRW Rf a SRVLWLYe UeaO 
QXPbeU.   

(d) (L) SXbVeTXeQceV.   
(LL) LLPLW LQfeULRU aQd OLPLW VXSeULRU Rf a VeTXeQce.   
(LLL) BRO]aQR-WeLeUVWUaVV WKeRUeP Rf VeTXeQceV.   
(LY) SeTXeQWLaO cKaUacWeULVaWLRQ Rf OLPLW SRLQWV Rf a VeW.   

(e) CaXcK\ VeTXeQceV, CaXcK\  cRPSOeWeQeVV  Rf  R.    
(f) LLPLW Rf a UeaO YaOXed fXQcWLRQ aW a SRLQW :-       (L) ReYLeZ Rf WKe İ í į defLQLWLRQ Rf OLPLW 

Rf fXQcWLRQV aW a SRLQW, XQLTXeQeVV Rf OLPLWV Rf a            fXQcWLRQ aW a SRLQW ZKeQeYeU LW 
e[LVWV.   

(LL) SeTXeQWLaO cKaUacWeUL]aWLRQ fRU OLPLWV Rf fXQcWLRQV aW a SRLQW, TKeRUePV Rf OLPLWV   
          (LLPLWV Rf VXP, dLffeUeQce, SURdXcW, TXRWLeQW, VcaOaU PXOWLSOe aQd VaQdZLcK WKeRUeP)     
(LLL) CRQWLQXLW\ Rf fXQcWLRQ aW a SRLQW, İíį defLQLWLRQ, VeTXeQWLaO cULWeULRQ, TKeRUePV abRXW             
cRQWLQXLW\ Rf VXP , dLffeUeQce , SURdXcW , TXRWLeQW aQd VcaOaU PXOWLSOe Rf fXQcWLRQV aW a            
SRLQW LQ WKe dRPaLQ XVLQg İ í į defLQLWLRQ RU VeTXeQWLaO cULWeULRQ. CRQWLQXLW\ Rf cRPSRVLWe           
fXQcWLRQV. E[aPSOeV  Rf  OLPLWV aQd cRQWLQXLW\ Rf  a fXQcWLRQ aW a SRLQW XVLQg VeTXeQWLaO           
cULWeULRQ.   
     (LY) A cRQWLQXRXV fXQcWLRQ RQ cORVed aQd bRXQded LQWeUYaO LV bRXQded aQd aWWaLQV bRXQdV.   
  
8NI7 3  
IQILQLWH 6HULHV :                                                                 (15 OHFWXUHV) 
(a) IQfLQLWe VeULeV Rf UeaO QXPbeUV, WKe VeTXeQce Rf SaUWLaO VXPV Rf aQ LQfLQLWe VeULeV, 
cRQYeUgeQce      aQd dLYeUgeQce Rf VeULeV, VXP, dLffeUeQce aQd PXOWLSOe Rf cRQYeUgeQW VeULeV aUe 
agaLQ      cRQYeUgeQW.   
(b) CaXcK\ cULWeULRQ Rf cRQYeUgeQce Rf VeULeV. AbVROXWe cRQYeUgeQce Rf  VeULeV, GeRPeWULc 
VeULeV.  (c) AOWeUQaWLQg VeULeV, LeLbQLW]¶ TKeRUeP, CRQdLWLRQaO cRQYeUgeQce. AQ abVROXWeO\ 
cRQYeUgeQW      VeULeV LV cRQdLWLRQaOO\ cRQYeUgeQW, bXW WKe cRQYeUVe LV QRW WUXe.   
(d) ReaUUaQgePeQW Rf VeULeV (ZLWKRXW SURRf). CaXcK\ cRQdeQVaWLRQ WeVW 
(VWaWePeQWRQO\),       aSSOLcaWLRQ WR cRQYeUgeQce Rf  S- VeULeV (S > 1). DLYeUgeQce Rf  
HaUPRQLc VeULeV  (e) TeVWV fRU abVROXWe cRQYeUgeQce, CRPSaULVRQ WeVW, RaWLR WeVW, 
RRRW WeVW.   
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(f) PRZeU VeULeV, RadLXV Rf cRQYeUgeQce Rf SRZeU VeULeV:- TKe e[SRQeQWLaO, VLQe aQd cRVLQe 
VeULeV.   

(g) FRXULeU VeULeV, CRPSXWLQg FRXULeU CRefficLeQWV Rf VLPSOe fXQcWLRQV VXcK aV [, [2 , _[_,       
SLeceZLVe cRQWLQXRXV fXQcWLRQV RQ [íʌ, ʌ].    

  
LLVW  RI  RHFRPPHQGHG  RHIHUHQFH  BRRNV  

1. RRbeUW G. BaUWOe aQd DRQaOd R. SKeUbeW : IQWURdXcWLRQ WR ReaO AQaO\VLV, SSULQgeU     
VeUOag.   

2. R. CRXUaQW aQd F. JRKQ : IQWURdXcWLRQ WR CaOcXOXV aQd AQaO\VLV VRO I, ReSULQW Rf     
FLUVW EdLWLRQ, SSULQgeU VeUOag, NeZ YRUN 1999.   

3. R. R. GROdbeUg: MeWKRdV Rf ReaO AQaO\VLV, O[fRUd aQd IBH PXbOLcaWLRQ CRPSaQ\,     
NeZ DeOKL.   

4. T. ASRVWRO: CaOcXOXV VRO I, SecRQd EdLWLRQ, JRKQ WLOe\.   
5. M. H. PURWWeU: BaVLc eOePeQWV Rf ReaO AQaO\VLV, SSULQgeU VeUOag, NeZ YRUN 1998.   
6. HRZaUd AQWRQ, CaOcXOXV - A QeZ HRUL]RQ, SL[WK EdLWLRQ, JRKQ WLOe\ aQd SRQV     

IQc,1999.   
7. JaPeV SWeZaUW, CaOcXOXV, TKLUd EdLWLRQ, BURRNV/cROe PXbOLVKLQg CRPSaQ\, 1994.   
  

 
  

6.<. B.6F. -MDWKHPDWLFV                      CRXUVH: 6.MDW.3.02 
7LWOH: LLQHDU AOJHEUD   
  
LHDUQLQJ  OEMHFWLYHV:   
TR VROYe WKe  V\VWeP Rf eTXaWLRQV XVLQg URZ ecKeORQ fRUP Rf a PaWUL[, TR VWXd\ WKe VWUXcWXUe 
Rf a YecWRU VSace WKURXgK LWV baVLV aQd WR XQdeUVWaQd GUaP-ScKPLdWK RUWKRgRQaOLVaWLRQ SURceVV 
LQ aQ LQQeU SURdXcW VSace.   
   
NXPEHU  RI  OHFWXUHV : 45  
  
8NI7 1   
6\VWHP  RI  OLQHDU  HTXDWLRQV  DQG  PDWULFHV :                            (15 OHFWXUHV)  
(a) S\VWeP Rf  KRPRgeQeRXV aQd QRQ-KRPRgeQeRXV OLQeaU eTXaWLRQV. TKe VROXWLRQ Rf 
V\VWeP Rf P      KRPRgeQeRXV eTXaWLRQV LQ Q XQNQRZQV b\ eOLPLQaWLRQ aQd WKeLU geRPeWULc 
LQWeUSUeWaWLRQ fRU      (P,Q) = (1,2),(1,3),(2,2),(2,3),(3,3).   
     DefLQLWLRQ Rf Q WXSOeV Rf UeaO QRV., VXP Rf  WZR Q WXSOeV aQd VcaOaU PXOWLSOe Rf  Q WXSOe.       
TKe e[LVWeQce Rf QRQ-WULYLaO VROXWLRQ Rf VXcK a V\VWeP fRU P<Q. TKe VXP Rf WZR VROXWLRQV aQd       
a VcaOaU PXOWLSOe Rf a VROXWLRQ Rf VXcK a V\VWeP LV agaLQ a VROXWLRQ Rf WKe V\VWeP.   
(b) MaWULceV RYeU R, WKe PaWUL[ UeSUeVeQWaWLRQ Rf V\VWeP Rf KRPRgeQeRXV aQd  QRQ-
KRPRgeQeRXV       OLQeaU eTXaWLRQV. AddLWLRQ, VcaOaU PXOWLSOLcaWLRQ aQd PXOWLSOLcaWLRQ Rf 
PaWULceV, WUaQVSRVe Rf a       PaWUL[. T\SeV Rf PaWULceV. TUaQVSRVe Rf SURdXcW Rf PaWULceV, 
LQYeUWLbOe PaWULceV, SURdXcW Rf        LQYeUWLbOe PaWULceV.   
(c) EOePeQWaU\ URZ RSeUaWLRQV RQ PaWULceV, URZ ecKeORQ fRUP Rf a PaWUL[, GXaVVLaQ 
eOLPLQaWLRQ      PeWKRd. ASSOLcaWLRQ Rf  GXaVV eOLPLQaWLRQ PeWKRd WR VROYe V\VWeP Rf  OLQeaU 
eTXaWLRQV. RRZ      RSeUaWLRQV aQd eOePeQWaU\ PaWULceV, eOePeQWaU\ PaWULceV aUe LQYeUWLbOe 
aQd  LQYeUWLbOe PaWUL[      LV a SURdXcW Rf eOePeQWaU\ PaWULceV.   
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8NI7 2   
9HFWRU VSDFHV RYHU R :                                                                (15 OHFWXUHV)  
(a) DefLQLWLRQ Rf YecWRU VSace RYeU R. E[. VXcK aV: EXcOLdeaQ VSace RQ, VSace Rf  R�

  Rf 
VeTXeQceV      RYeU R, VSace Rf P î Q PaWULceV RYeU R, WKe VSace Rf SRO\QRPLaOV ZLWK UeaO cR-
effLcLeQWV, VSace      Rf UeaO YaOXed fXQcWLRQV RQ a QRQePSW\ VeW.   
(b) SXbVSaceV- defLQLWLRQ aQd e[aPSOeV LQcOXdLQg: OLQeV LQ R2, OLQeV aQd SOaQeV LQ R3, 
VROXWLRQV Rf       KRPRgeQeRXV V\VWeP Rf  OLQeaU eTXaWLRQV, K\SeUSOaQe, VSace Rf cRQYeUgeQW 
VeTXeQceV, VSace       Rf V\PPeWULc aQd VNeZ V\PPeWULc, XSSeU WULaQgXOaU, ORZeU WULaQgXOaU, 
dLagRQaO PaWULceV, aQd       VR RQ.   
(c) SXP aQd LQWeUVecWLRQ Rf VXbVSaceV, dLUecW VXP Rf YecWRU VSaceV, OLQeaU cRPbLQaWLRQ Rf 
YecWRUV,      cRQYe[ VeWV, OLQeaU VSaQ Rf a VXbVeW Rf a YecWRU VSace, OLQeaU deSeQdeQce aQd 
LQdeSeQdeQce Rf a      VeW.   
(d) (FRU fLQLWeO\ geQeUaWed YecWRU VSaceV RQO\) BaVLV Rf a YecWRU VSace , baVLV aV  Pa[LPaO 
OLQeaUO\      LQdeSeQdeQW  VeW  aQd  aV a PLQLPaO VeW Rf geQeUaWRUV, dLPeQVLRQ Rf a YecWRU VSace.   
(e) RRZ VSace, cROXPQ VSace Rf aQ P î Q PaWUL[ RYeU aQd URZ UaQN, cROXPQ UaQN Rf a 
PaWUL[.      ETXLYaOeQce Rf URZ UaQN aQd cROXPQ UaQN, cRPSXWLQg UaQN Rf a PaWUL[ b\ URZ 
UedXcWLRQ.   
   
8NI7 3   
IQQHU SURGXFW VSDFHV :                                                                (15 OHFWXUHV) 
(a) DRW SURdXcW LQ RQ, defLQLWLRQ Rf geQeUaO LQQeU SUdXcW RQ a YecWRU VSace RYeU  R. E[. VXcK aV       
C [íʌ, ʌ]  aQd VR RQ.   
(b) NRUP Rf a YecWRU LQ aQ LQQeU SURdXcW VSace, CaXcK\-VcKZaUW] LQeTXaOLW\, WULaQgOe LQeTXaOLW\.       
OUWKRgRQaOLW\ Rf YecWRUV, P\WKagRUaV WKeRUeP aQd geRPeWULc aSSOLcaWLRQ LQ R2

, SURMecWLRQ Rf a        
OLQe, SURMecWLRQ beLQg WKe cORVeVW aSSUR[LPaWLRQ.   
     OUWKRgRQaO cRPSOePeQWV Rf a VXbVSace, RUWKRgRQaO cRPSOePeQW LQ R2

 aQd R3.   
     OUWKRgRQaO VeWV aQd RUWKRQRUPaO VeWV LQ aQ LQQeU SURdXcW VSace.  
     OUWKRgRQaO aQd RUWKRQRUPaO baVeV. GUaP-ScKPLdWK RUWKRgRQaOLVaWLRQ SURceVV, e[. LQ R2

 , 
R3

        aQd R4.   
  
LLVW  RI  RHFRPPHQGHG  RHIHUHQFH  BRRNV  
1. IQWURdXcWLRQ WR OLQeaU aOgebUa b\ SeUge LaQg, SSULQgeU YeUOag.   
2. LLQeaU aOgebUa- a geRPeWULc aSSURacK  b\  KXPaUeVaQ, PUeQWLce-KaOO Rf  IQdLa                 

SULYaWe OLPLWed, NeZ DeOKL.   
3. LLQeaU aOgebUa b\ HRffPaQ aQd KXQ]e, TaWa McGUaZ-HLOO, NeZ DeOKL.   
  

  
 

  
6.<. B.6F. -MDWKHPDWLFV                     CRXUVH: 6.MDW.3.03 
7LWOH: CRPSXWDWLRQDO MDWKHPDWLFV  
  
LHDUQLQJ OEMHFWLYHV:   
IQWURdXcWLRQ WR AOgRULWKPV aQd GUaSK TKeRU\   
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NXPEHU  RI  OHFWXUHV : 45  
  
8NI7 1   
AOJRULWKPV :                                            (15 OHFWXUHV)  
  
(a) DefLQLWLRQ Rf aQ aOgRULWKP, cKaUacWeULVWLcV Rf aQ aOgRULWKP.SeOecWLRQ aQd LWeUaWLYe 

cRQVWUXcWV       LQ SVeXdR cRde, VLPSOe e[aPSOeV VXcK aV   
(L) FLQdLQg WKe QXPbeU Rf SRVLWLYe aQd QegaWLYe LQWegeUV LQ a gLYeQ VeW.   
(LL) FLQdLQg abVROXWe YaOXe Rf a UeaO QXPbeU.  
(LLL) E[cKaQgLQg YaOXeV Rf YaULabOeV.   
(LY) SXP Rf Q gLYeQ QXPbeUV. SXP Rf a VeULeV.   

  
(b) AOgRULWKPV RQ LQWegeUV:   

(L) CRPSXWLQg TXRWLeQW aQd UePaLQdeU LQ dLYLVLRQ aOgRULWKP.   
(LL) CRQYeUWLQg decLPaO QXPbeU WR a bLQaU\ QXPbeU.   
(LLL) CKecNLQg Lf a gLYeQ QXPbeU LV a SULPe. FLQdLQg  P\WKagRUeaQ WULSOeV .  

    (LY)EXcOLdeaQ aOgRULWKP WR fLQd WKe g. c. d Rf WZR QRQ-]eUR LQWegeUV.   
    (Y) TR WeVW ZKeWKeU a QXPbeU LV a SULPe. TR fLQd fLUVW 100 SULPeV.   
  
8NI7 2                                                                                                                  (15 OHFWXUHV)  
UVe Rf aUUa\V   
  
(a) SeaUcKLQg aQd VRUWLQg aOgRULWKPV, LQcOXdLQg   

(L) FLQdLQg Pa[LPXP aQd/RU PLQLPXP eOePeQW LQ a fLQLWe VeTXeQce Rf LQWegeUV.   
(LL) TKe OLQeaU VeaUcK aQd bLQaU\ VeaUcK aOgRULWKPV Rf aQ LQWegeU [ LQ a fLQLWe VeTXeQce 

Rf              dLVWLQcW LQWegeUV.   
(LLL) SRUWLQg Rf a fLQLWe VeTXeQce Rf LQWegeUV LQ aVceQdLQg RUdeU. BXbbOe VRUW   
(LY) MeUgLQg Rf WZR VRUWed aUUa\V.   

  
(b) AOgRULWKPV RQ PaWULceV:   

(L) AddLWLRQ aQd PXOWLSOLcaWLRQ Rf PaWULceV.   
(LL) TUaQVSRVe Rf a PaWUL[.  
(LLL) RRZ VXP aQd cROXPQ VXP Rf a PaWUL[.  

  
(c) RecXUVLRQ, E[aPSOeV LQcOXdLQg:   

(L) FLbRQaccL VeTXeQce   
(LL) CRPSXWLQg aQ fRU QRQ-QegaWLYe LQWegeU Q.   
(LLL) EXcOLdeaQ aOgRULWKP.   
(LY) SeaUcKLQg aOgRULWKP   
(Y) FacWRULaO Rf a QRQ-QegaWLYe LQWegeU.   

   
  
8NI7 3   
GUDSKV :                                                       (15 OHFWXUHV)  
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(a) IQWURdXcWLRQ WR gUaSKV: T\SeV Rf gUaSKV: SLPSOe gUaSK, MXOWLgUaSK, SVXedRgUaSK, dLUecWed      
gUaSK, dLUecWed PXOWLgUaSK. OQe e[aPSOe/gUaSK PRdeO Rf eacK W\Se WR be dLVcXVVed.   

  
(b) (L) GUaSK TeUPLQRORg\: AdMaceQW YeUWLceV, degUee Rf a YeUWe[, LVRORaWed YeUWe[, SeQdaQW            

YeUWe[ LQ a XQdLUecWed gUaSK.   
(LL) TKe KaQdVKaNLQg TKeRUeP fRU aQ XQdLUecWed gUaSK. AQ XQdLUecWed gUaSK KaV aQ 

eYeQ              QXPbeU Rdd YeUWLceV.   
  
(c) SRPe VSecLaO VLPSOe gUaSKV: CRPSOeWe gUaSK, c\cOe, ZKeeO LQ a gUaSK, BLSaUWLWe gUaSK,      

UegXOaU gUaSK.   
(d) ReSUeVeQWLQg gUaSKV aQd gUaSK LVRPRUSKLVP.        (L) AdMaceQc\ PaWUL[ Rf a VLPSOe gUaSK.   

(LL) IQcLdeQce PaWUL[ Rf aQ XQdLUecWed gUaSK.   
(LLL) IVRPRUSKLVP Rf VLPSOe gUaSKV.   

  
(e) CRQQecWLYLW\:-  

(L) PaWKV, cLUcXLW (RU c\cOe) LQ a gUaSK.   
(LL) CRQQecWed gUaSKV, cRQQecWed cRPSRQeQWV LQ aQ XQdLUecWed gUaSK, A VWURQgO\ 

cRQQecWed            dLUecWed gUaSK, A ZeaNO\ cRQQecWed dLUecWed gUaSK. A cXW 
YeUWe[.   

(LLL) CRQQecWLQg SaWKV beWZeeQ YeUWLceV.   
(LY) PaWKV aQd LVRPRUSKLVPV.   
(Y) EXOeU SaWKV aQd cLUcXLWV, HaPLOWRQ SaWKV aQd cLUcXLWV. DLUac'V TKeRUeP, OUe'V 

TKeRUeP   
(YL) SKRUWeVW SaWK SURbOeP, TKe VKRUWeVW SaWK aOgRULWKP - DLMNVWUa'V AOgRULWKP.   

  
(f) TUeeV :-   

(L) TUeeV: DefLQLWLRQ aQd E[aPSOeV.   
(LL) FRUeVWV, RRRWed WUeeV, VXbWUeeV, bLQaU\ WUeeV.   
(LLL) TUeeV aV PRdeOV.   
(LY) PURSeUWLeV Rf TUeeV.   

  
(g) ASSOLcaWLRQ Rf TUeeV:   

(L) BLQaU\ SeaUcK TUeeV, LRcaWLQg aQd addLQg LWePV WR a BLQaU\ SeaUcK TUee.   
(LL) DecLVLRQ TUeeV (VLPSOe e[aPSOeV).   
(LLL) GaPe TUeeV, MLQLPa[ VWUaWeg\ aQd WKe YaOXe Rf a YeUWe[ LQ a GaPe TUee. 

E[aPSOeV            Rf gaPeV VXcK aV NLP aQd TLc-Wac-WRe.   
  
(K) SSaQQLQg  TUee   
(L) SSaQQLQg TUee, DeSWK-FLUVW SeaUcK aQd BUeadWK-FLUVW SeaUcK.   

(LL) MLQLPXP SSaQQLQg TUeeV, PULP'V AOgRULWKP, KUXVNaO'V AOgRULWKP.   
            (TKe PURRfV Rf WKe UeVXOWV LQ WKLV XQLW aUe QRW UeTXLUed aQd Pa\ be RPLWWed)  
  
  
LLVW  RI  RHFRPPHQGHG  RHIHUHQFH  BRRNV  

1. KeQQeWK H. RRVeQ : DLVcUeWe MaWKePaWLcV aQd IWV ASSOLcaWLRQV, McGUaZ HLOO   
     EdLWLRQ.   
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2. BeUQaUd KROPaQ, RRbeUW BXVb\, SKaURQ RRVV: DLVcUeWe MaWKePaWLcaO      
SWUXcWXUeV, PUeQWLce-HaOO IQdLa.   

3. NRUPaQ BLggV: DLVcUeWe MaWKePaWLcV, O[fRUd.   
4. DRXgOaV B. WeVW: IQWURdXcWLRQ WR gUaSK TKeRU\, PeaUVRQ.    
5. FUaQN HaUaU\, GUaSK TKeRU\, NaURVa PXbOLcaWLRQ.   
6. R.G. DURPe\, HRZ WR SROYe LW b\ cRPSXWeUV, PUeQWLce-HaOO IQdLa.   
7. GUaKaP, KQXWK aQd PaWaVKQLN: CRQcUeWe MaWKePaWLcV, PeaUVRQ EdXcaWLRQ AVLa     

LRZ PULce EdLWLRQ.   
8. TKRPaV H. CRUPeQ, CKaUOeV E. LeLVeQRQ aQd RRQaOd L. RLYeVW: IQWURdXcWLRQ      WR 

AOgRULWKPV, PUeQWLce HaOO Rf IQdLa, NeZ DeOKL, 1998 EdLWLRQ.  
  

 
  

   
PUDFWLFDO:                       CRXUVH:6.MDW.3. PR 
CRPSXWDWLRQDO MDWKHPDWLFV   
  
(1) AOgRULWKPV RQ LQWegeUV aQd SULPe QXPbeUV  
(2) AOgRULWKPV RQ RQe dLPeQVLRQaO aUUa\V.  
(3) AOgRULWKPV RQ WZR dLPeQVLRQaO aUUa\V aQd PaWULceV.   
(4) WKLOe ORRS, G.C.D. eWc.   
(5) (L) DUaZLQg a gUaSK, CKecNLQg Lf a degUee VeTXeQce LV gUaSKLcaO.   
(6) (LL) ReSUeVeQWLQg a gLYeQ gUaSK b\ aQ adMaceQc\ PaWUL[ aQd dUaZLQg a gUaSK KaYLQg gLYeQ            

PaWUL[ aV adMaceQc\ PaWUL[.   
(7) DeWeUPLQLQg ZKeWKeU WKe gLYeQ SaLUV Rf gUaSKV aUe LVRPRUSKLc.   
      (E[KLbLWLQg aQ LVRPRUSKLVP beWZeeQ WKe LVRPRUSKLc gUaSKV RU SURYLQg WKaW QRQe e[LVWV) (8) 
TR deWeUPLQe ZKeWKeU WKe gLYeQ gUaSK LV a WUee. CRQVWUXcWLRQ Rf BLQaU\ SeaUcK TUee aQd        
aSSOLcaWLRQV WR VRUWLQg aQd VeaUcKLQg.   
     FLQdLQg SSaQQLQg TUee XVLQg BUeadWK FLUVW SeaUcK aQd/RU DeSWK FLUVW  VeaUcK  

  
 

 
  
    

 
7.<. B.6F. MDWKV                   CRXUVH: 6.MDW. 5.01  
7LWOH: REAL ANALYSIS aQd MULTIVARIABLE CALCULUS   
  
LHDUQLQJ OEMHFWLYHV:   
1. TR XQdeUVWaQd RLePaQQ IQWegUabLOLW\ Rf bRXQded fXQcWLRQV .  
2. fLUVW aQd VecRQd FXQdaPeQWaO TKeRUeP Rf CaOcXOXV aQd fXbLQL¶V WKeRUeP Rf UecWaQgOeV  
  
  
NXPEHU RI OHFWXUHV: 45   
  
8NI7 1   
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RLHPDQQ IQWHJUDWLRQ, DRXEOH DQG 7ULSOH IQWHJUDOV              (12 OHFWXUHV)  
(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).  
(b) RLePaQQ IQWegUaWLRQ.  
(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 LQWegUabLOLW\ Rf a fXQcWLRQ. A QeceVVaU\ aQd VXffLcLeQW cRQdLWLRQ fRU a 
bRXQded fXQcWLRQ RQ [a; b] WR be RLePaQQ LQWegUabOe.(RLePaQQ'V CULWeULRQ)  

(LL) A PRQRWRQe fXQcWLRQ RQ [a; b] LV RLePaQQ LQWegUabOe.  
(LLL) A cRQWLQXRXV fXQcWLRQ RQ [a; b] LV RLePaQQ LQWegUabOe.  
A fXQcWLRQ ZLWK RQO\ fLQLWeO\ PaQ\ dLVcRQWLQXLWLeV RQ [a; b] LV RLePaQQ 
LQWegUabOe.  
E[aPSOeV Rf a RLePaQQ LQWegUabOe fXQcWLRQ ZKLcK LV 
dLVcRQWLQXRXV aW aOO UaWLRQaO QXPbeUV.  
(c) AOgebUaLc aQd RUdeU SURSeUWLeV Rf RLePaQQ LQWegUabOe 
fXQcWLRQV. (L) RLePaQQ IQWegUabLOLW\ Rf VXPV, VcaOaU PXOWLSOeV aQd 
SURdXcWV Rf LQWegUabOe fXQcWLRQV. TKe fRUPXOae fRU LQWegUaOV Rf 
VXPV aQd VcaOaU PXOWLSOeV Rf RLePaQQ LQWegUabOe fXQcWLRQV.  
 (LL) If f LV RLePaQQ LQWegUabOe RQ [a; b], aQd a < c < b, WKeQ f LV  
RLePaQQ LQWegUabOe RQ [a; c] aQd [c; b]  
  
8QLW 2                                                                                                                  (11 OHFWXUHV)  
(a) FLUVW aQd VecRQd FXQdaPeQWaO TKeRUeP Rf CaOcXOXV.  
(b) IQWegUaWLRQ b\ SaUWV aQd cKaQge Rf YaULabOeV fRUPXOa.  
(c) MeaQ VaOXe TKeRUeP fRU LQWegUaOV.  
(d) TKe LQWegUaO aV a OLPLW Rf a VXP, e[aPSOeV.  
(e) DRXbOe aQd TULSOe IQWegUaOV  
(L) TKe defLQLWLRQ Rf WKe DRXbOe (UeVSecWLYeO\ TULSOe) LQWegUaO Rf a bRXQded fXQcWLRQ RQ 

a UecWaQgOe (UeVSecWLYeO\ bR[).  
(LL) FXbLQL'V WKeRUeP RYeU UecWaQgOeV.  
(LLL) PURSeUWLeV Rf DRXbOe aQd TULSOe IQWegUaOV:  
(1) IQWegUabLOLW\ Rf VXPV, VcaOaU PXOWLSOeV, SURdXcWV Rf LQWegUabOe 

fXQcWLRQV, aQd fRUPXOae fRU LQWegUaOV Rf VXPV aQd VcaOaU PXOWLSOeV 
Rf LQWegUabOe fXQcWLRQV.  

(2) DRPaLQ addLWLYLW\ Rf WKe LQWegUaOV.  
(3) IQWegUabLOLW\ Rf cRQWLQXRXV fXQcWLRQV aQd fXQcWLRQV KaYLQg RQO\ 

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

(VWaWePeQW RQO\).  
  
8NI7 3  
6HTXHQFHV DQG VHULHV RI IXQFWLRQV:                 ( 11 OHFWXUHV)  
(a) PRLQWZLVe aQd XQLfRUP cRQYeUgeQce Rf VeTXeQceV aQd VeULeV Rf UeaO 
YaOXed fXQcWLRQV. WeLeUVWUaVV M-WeVW. E[aPSOeV.  
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(b) CRQWLQXLW\ Rf WKe XQLfRUP OLPLW (UeVS: XQLfRUP VXP) Rf a VeTXeQce 
(UeVS: VeULeV) Rf UeaO-YaOXed fXQcWLRQV. TKe LQWegUaO 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.  
  
8NI7 4                                                                                                                   (11 OHFWXUHV)  
(a) PRZeU VeULeV LQ R. RadLXV Rf cRQYeUgeQce. RegLRQ Rf 
cRQYeUgeQce. UQLfRUP cRQYeUgeQce. TeUP-b\-WeUP dLffeUeQWLaWLRQ aQd 
LQWegUaWLRQ Rf SRZeU VeULeV. E[aPSOeV.  
(b) Ta\ORU aQd MacOaXULQ VeULeV. COaVVLcaO fXQcWLRQV defLQed b\ 
SRZeU VeULeV: e[SRQeQWLaO, WULgRQRPeWULc, ORgaULWKPLc aQd K\SeUbROLc 
fXQcWLRQV, aQd WKe baVLc SURSeUWLeV Rf WKeVe fXQcWLRQV.  
  
LLVW OI RHFRPPHQGHG RHIHUHQFH BRRNV  
               

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

PYW. LWd., NeZ DeOKL.  
______________________________________________________________ 

PUDFWLFDO:  
   
  

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

III) DRXbOe aQd TULSOe IQWegUaOV; FXbLQL'V WKeRUeP, CKaQge Rf VaULabOeVFRUPXOa. 
  IV) PRLQWZLVe aQd XQLfRUP cRQYeUgeQce Rf VeTXeQceV aQd VeULeV Rf 
fXQcWLRQV.  

V) IOOXVWUaWLRQV Rf cRQWLQXLW\, dLffeUeQWLabLOLW\, aQd LQWegUabLOLW\ fRU 
SRLQWZLVe             aQd XQLfRUP cRQYeUgeQce.  

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

MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW 2.  
    

  
   

T͘Y͘ B͘Sc͘ MaƚhƐ                   CoƵƌƐe͗ S͘Maƚ͘ ϱ͘ϬϮ  
7LWOH: ALGEBRA   
  
LHDUQLQJ OEMHFWLYHV:   

ϭ. TR XQdeUVWaQd  C\cOLc gURXSV, LagUaQge'V WKeRUeP aQd GURXS KRPRPRUSKLVPV 
aQd LVRPRUSKLVPV.  

Ϯ. TR XQdeUVWaQd  NRUPaO gURXSV.  
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NXPEHU RI OHFWXUHV: 45  
  
8NI7 1   
GURXSV DQG VXEJURXSV                                                              (12 OHFWXUHV)  
(a) DefLQLWLRQ aQd SURSeUWLeV Rf a gURXS. AbeOLaQ gURXS. OUdeU 
Rf a gURXS, fLQLWe aQd LQfLQLWe gURXSV. E[aPSOeV Rf gURXSV 
LQcOXdLQg (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 gURXS Rf SULPe UeVLdXe cOaVVeV PRdXOR Q XQdeU PXOWLSOLcaWLRQ.  
(Y) TKe V\PPeWULc gURXS SQ.  
(YL) TKe gURXS Rf V\PPeWULeV Rf a SOaQe fLgXUe. TKe DLKedUaO gURXS DQ aV WKe gURXS Rf 

V\PPeWULceV Rf a UegXOaU SRO\gRQ Rf Q VLdeV.  
(YLL) QXaWeUQLRQ gURXS.  
(YLLL) MaWUL[ gURXSV MQ(R) XQdeU addLWLRQ Rf PaWULceV, GLQ(R), WKe VeW Rf LQYeUWLbOe UeaO 

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

Rf G.  
(LY) CRVeWV, LagUaQge'V WKeRUeP.  
(b) GURXS KRPRPRUSKLVPV aQd LVRPRUSKLVPV. E[aPSOeV aQd SURSeUWLeV. 
AXWRPRUSKLVPV Rf a gURXS, LQQeU aXWRPRUSKLVPV.  
  
8NI7 3  
NRUPDO VXEJURXSV:                                        (  11 OHFWXUHV)  
(a) (L) NRUPaO VXbgURXSV Rf a gURXS. DefLQLWLRQ aQd e[PaSOeV LQcOXdLQg ceQWeU Rf a gURXS. (LL) 
QXRWLeQW gURXS.   
(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.   
  
8QLW 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.   
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(c) Classification of groups of order ϳ.   
  
LLVW OI RHFRPPHQGHG RHIHUHQFH BRRNV  
               

1. I.N. HeUVWeLQ. TRSLcV LQ AOgebUa, WLOe\ EaVWeUQ LLPLWed, SecRQd 
2. N.S. GRSaOaNULVKQaQ, UQLYeUVLW\ AOgebUa, WLOe\ EaVWeUQ 
LLPLWed.  
3. M. AUWLQ, AOgebUa, PUeQWLce HaOO Rf IQdLa, NeZ DeOKL.  
4. W.B. FUaOeLgK, A fLUVW cRXUVe LQ AbVWUacW AOgebUa, TKLUd edLWLRQ,NaURVa, NeZ 

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

  
  

______________________________________________________________ 
PUDFWLFDO:  
   
  

I) GURXSV  DefLQLWLRQV aQd SURSeUWLeV.  
II) SXbgURXSV, LagUaQge'V TKeRUeP aQd C\cOLc gURXSV..  

III) GURXSV Rf S\PPeWU\ aQd WKe S\PPeWULc gURXS 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  
7LWOH: 7RSRORJ\ RI PHWULF VSDFHV.  
  
LHDUQLQJ OEMHFWLYHV:   

ϭ.   IQUWURdXcWiRQ WR MeWUic SSaceV.  
NXPEHU RI OHFWXUHV: 45  
  
8NI7 1   
MeWULc VSaceV                       (12 OHFWXUHV)  
(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.  
  
8NI7 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.  
  
LLVW OI RHFRPPHQGHG RHIHUHQFH BRRNV  
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.  
  
  

______________________________________________________________ 
PUDFWLFDO:  
    

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  
  
LHDUQLQJ OEMHFWLYHV:   
ϭ. Newton – Raphson method Chebyshev method etc Θ their rate of convergence  

Ϯ. Different types of  interpolation methods   

  
NXPEHU RI OHFWXUHV: 45  
  
8NI7 1   

TUaQVceQdeQWaO aQd PRO\QRPLaO eTXaWLRQV               (12 OHFWXUHV)  
(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  
   
8NI7 3  

IQWeUSROaWLRQ  aQd  aSSUR[LPaWLRQ                 (11 OHFWXUHV)  
(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  
  
LLVW OI RHFRPPHQGHG RHIHUHQFH BRRNV  

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.  

_____________________________________________________________ 
PUDFWLFDO:  

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  

  
  
  
7.<. B.6F. MDWKV                 CRXUVH: 6.MDW.5.AC.01  

Tiƚle͗ COMPUTER PROGRAMMING AND   SYSTEM ANALYSIS   ;JAVA                                                     
PROGRAMMING Θ SSADͿ    
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LHDUQLQJ OEMHFWLYHV:   
ϭ. To learn about OOP  through  java programming  

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

  
8NI7 1   

JDYD PURJUDPPLQJ              (20 OHFWXUHV)  
  

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

Objecƚ ŽƌieŶƚed ƉƌŽgƌammiŶg  
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.  
  
UNIT Ϯ  

6WUXFWXUHG 6\VWHP AQDO\VLV DQG DHVLJQ:      (05 OHFWXUHV)  
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What is a system, characteristics system, types of information system –  
Transaction Processing System (TPS), Management Information System (MIS), Decision Support 
System (DSS).  
  

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

TŽŽlƐ fŽƌ deƚeƌmiŶiŶg SǇƐƚem ReƋƵiƌemeŶƚƐ  
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)  

  
  

PUDFWLFDO:  
 JaYa SURgUaPV WhaW LOOXVWUaWe  
  

I) WKe dLffeUeQW W\SeV Rf  RSeUaWRUV    
II) WKe cRQceSW Rf  caVWLQg aQd VKLfW RSeUaWRUV.  
III) WKe cRQceSW Rf VeOecWLRQ VWaWePeQWV.  
IV) WKe cRQceSW Rf ORRSLQg , QeVWed ORRSV, MXPSLQg VWaWePeQWV  

V) WKe cRQceSW Rf cRPPaQd OLQe aUgXPeQWV ,SaUVLQg aQd WU\ ± caWcK      
bORcNV(e[ceSWLRQ KaQdOLQg)  

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 RYeUORadLQg PeWKRdV    
  
   
  
UNIT ϯ  
6QL CRPPDQGV DQG FXQFWLRQV                               (16 OHFWXUHV)  
HaQdOLQg daWa   
SeOecWLQg daWa XVLQg SELECT VWaWePeQW. FROM cOaXVe, WHERE cOaXVe, HAVING cOaXVe,  
ORDER BY, GROUP BY, DISTINCT aQd ALL SUedLcaWeV. AddLQg daWa ZLWK INSERT  VWaWePeQW. 
CKaQgLQg daWa ZLWK UPDATE VWaWePeQW. RePRYLQg daWa ZLWK DELETE VWaWePeQW.   
JRLQLQg TabOeV   
IQQeU MRLQV, RXWeU MRLQV, cURVV MRLQV, XQLRQ.   
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FXQcWLRQV   
AggUegaWe fXQcWLRQV-AVG, SUM, MIN, MAX aQd COUNT. DaWe fXQcWLRQV - DATEADD(),   
DATEDIFF(), GETDATE(), DATENAME(), YEAR, MONTH, WEEK, DAY. SWULQg fXQcWLRQV  - 
LOWER(), UPPER(), TRIM(), RTRIM(), PATINDEX(), REPLICATE(), REVERSE(),  RIGHT(), 
SPACE().   
CUeaWLQg aQd AOWeULQg WabOeV   
CREATE VWaWePeQW, ALTER VWaWePeQW, DROP VWaWePeQW.   
VLeZV   
SLPSOe YLeZV, cRPSOe[ YLeZV, cUeaWLQg aQd edLWLQg YLeZV.   
CRQVWUaLQWV   
T\SeV Rf cRQVWUaLQWV, KEY cRQVWUaLQWV, CHECK cRQVWUaLQWV, DEFAULT cRQVWUaLQWV, dLVabOLQg  
cRQVWUaLQWV.   
IQde[eV   
UQdeUVWaQdLQg LQde[eV, cUeaWLQg aQd dURSSLQg LQde[eV, PaLQWaLQLQg LQde[eV.   
  
UNIT ϰ  
BDVLFV LQ C- LDQJXDJH                                                          :     (09 OHFWXUHV) PURgUaP 
SWUXcWXUe   
HeadeU aQd bRd\, XVe Rf cRPPeQWV, cRQVWUXcWLRQ Rf WKe SURgUaP.   
DaWa CRQceSWV   
VaULabOeV, cRQVWaQWV, aQd daWa W\SeV, decOaULQg YaULabOeV.   
SLPSOe IQSXW/OXWSXW OSeUaWLRQV   
CKaUacWeU VWULQgV: SULQWf(), VcaQf(), VLQgOe cKaUacWeUV: geWcKaU(), SXWcKaU()  OSeUaWRUV   
AVVLgQPeQW RSeUaWRUV, cRPSRXQd aVVLgQPeQW RSeUaWRUV, aULWKPeWLc RSeUaWRUV, UeOaWLRQaO RSeUaWRUV,  
ORgLcaO 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 PURgUaPPLQg - 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.  
  
______________________________________________________________ 

PUDFWLFDO:  
  

I) SLQgOe WabOe TXeULeV XVLQg RSeUaWRUV ZLWK VeOecW cROXPQV aQd UeVWULcWLQg URZV Rf 
RXWSXW.   

II) SXSSO\ TXeULeV XVLQg SELECT cRPPaQd.  
III) SXSSO\ TXeULeV XVLQg SELECT ZLWK FROM, WHERE aQd HAVING cOaXVeV.  
I9) SXSSO\ TXeULeV XVLQg SELECT ZLWK ORDER BY, GROUP BY, DISTINCT, ALL  

aQd TXeULeV aORQg ZLWK dLffeUeQW cOaXVeV.   
9) QXeULeV XVLQg aggUegaWe fXQcWLRQV, VWULQg fXQcWLRQV, daWe fXQcWLRQV. 9I) 

 CUeaWLQg, XSdaWLQg, aOWeULQg aQd deOeWLQg WabOeV aQd YLeZV.  
9II) CUeaWLQg WabOeV ZLWK defaXOWV, LQWegULW\ cRQVWUaLQWV, UefeUeQWLaO LQWegULW\ cRQVWUaLQWV aQd  

cKecN cRQVWUaLQWV bRWK aW WKe cROXPQ aQd WabOe OeYeOV.   
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SW. XaYLeU¶V CROOege ± AXWRQRPRXV  

MXPbaL  

    

S\OOabXV   

FRU EYeQ SePeVWeU CRXUVeV LQ  

MATHEMATICS  

(2015-2016)  

  
CRQWeQWV:  
TKeRU\ S\OOabXV fRU CRXUVeV:  
  
  S.MaW.2.01 ± CaOcXOXV aQd AQaO\WLc GeRPeWU\  II 
  S.MaW.2.02 ± DLVcUeWe MaWKePaWLcV II 
           S.MaW.4.01 ± CaOcXOXV aQd AQaO\VLV  II 
  S.MaW.4.02 ± LLQeaU AOgebUa II 
  S.MaW.4.03 ± CRPSXWaWLRQaO MaWKePaWLcV    
         PUacWLcaO CRXUVe S\OOabXV fRU : S.MaW.4. PR   
         MaW.6.01 - ReaO AQaO\VLV aQd MXOWLYaULabOe CaOcXOXV  
 S.MaW.6.02 - AOgebUa II                     
           S.MaW.6.03 - AQaO\VLV  
  S.MaW.6.04 ± CRPSOe[ VaULabOeV  
  S.MaW.6.AC ± CRPSXWeU SURgUaPPLQg 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.<. B.6F. -MDWKHPDWLFV                     CRXUVH: 6.MDW.2.01 
7LWOH: CDOFXOXV DQG AQDO\WLF GHRPHWU\ II  
  
LHDUQLQJ OEMHFWLYHV:   
TR  OeaUQ  abRXW  (L) QXadULc VXUfaceV   
(LL) PaUWLaO deULYaWLYeV aQd dLUecWLRQaO deULYaWLYeV   
(LLL) E[WUePL]aWLRQ Rf  fXQcWLRQV LQ WZR YaULabOeV  
NXPEHU  RI  OHFWXUHV : 60  
  
8NI7 1   
AQDO\WLF GHRPHWU\ LQ EXFOLGHDQ VSDFHV:                   (20 LHFWXUHV)   
  
(a) ReYLeZ Rf YecWRUV LQ R2 aQd R3, cRPSRQeQW fRUP Rf YecWRUV, baVLc QRWLRQV VXcK aV addLWLRQ aQd      

VcaOaU PXOWLSOLcaWLRQ Rf YecWRUV, dRW SURdXcW Rf YecWRUV, RUWKRgRQaO YecWRUV, OeQgWK  (QRUP) Rf  
a      YecWRU, XQLW YecWRU,  dLVWaQce beWZeeQ WZR YecWRUV,  cURVV SURdXcW Rf  YecWRUV LQ R3, VcaOaU 
WULSOe      SURdXcW (bR[ SURdXcW), YecWRU SURMecWLRQV.   

(b) LLQeV aQd SOaQeV LQ VSace, eTXaWLRQ Rf VSKeUe, c\OLQdeUV aQd TXadULc VXUfaceV.  
(c) PROaU cR-RUdLQaWeV LQ R2, SROaU gUaSKLQg Rf cXUYeV OLNe U = a VLQԦ , U = a cRVԦ, U = a (1 ± VLQԦ).  

(d) ReOaWLRQVKLS beWZeeQ SROaU aQd CaUWeVLaQ cR-RUdLQaWeV LQ R2,  c\OLQdULcaO  aQd  VSKeULcaO cR     
RUdLQaWeV LQ R3 .AOVR UeOaWLRQVKLSV Rf WKeVe cR-RUdLQaWeV ZLWK caUWeVLaQ cR-RUdLQaWeV aQd eacK      
RWKeU.   

  
8NI7 2  
LLPLWV DQG FRQWLQXLW\ RI IXQFWLRQV RI WZR DQG WKUHH YDULDEOHV:                             (20 LHFWXUHV)  
  
(a) (L) OSeQ dLVc LQ R2 aQd R3, bRXQdaU\ Rf RSeQ dLVc, cORVed dLVc LQ R2 aQd R3, bRXQded UegLRQV,           

XQbRXQded UegLRQV LQ R2 aQd R3.   
     (LL)ReaO YaOXed fXQcWLRQV Rf WZR RU WKUee YaULabOeV ZLWK e[aPSOeV. LeYeO cXUYeV fRU fXQcWLRQV          
Rf WZR YaULabOeV. UVe Rf OeYeO cXUYeV WR dUaZ gUaSKV Rf ] = f ([, \), eVSecLaOO\ TXadULc          VXUfaceV. 
defLQLWLRQ Rf a OLPLW Rf a UeaO YaOXed fXQcWLRQ Rf WZR YaULabOeV (RQO\ bULef VWaWePeQW).   
  
(b) SWaWePeQW Rf UXOeV Rf OLPLWV Rf fXQcWLRQV LQ WZR (RU WKUee) YaULabOeV:- SXP UXOe, dLffeUeQce UXOe,      

SURdXcW UXOe, cRQVWaQW PXOWLSOe UXOe, TXRWLeQW UXOe, SRZeU UXOe. ASSO\ WKeVe UXOeV WR deWeUPLQe      
OLPLWV Rf SRO\QRPLaO & UaWLRQaO fXQcWLRQV. DefLQLWLRQ Rf cRQWLQXLW\ Rf fXQcWLRQV Rf  WZR(RU WKUee)      
YaULabOeV LQ WeUPV Rf OLPLWV.   

  
(c) DefLQLWLRQ Rf a SaWK. LLPLW Rf a fXQcWLRQ aORQg SaWKV. TZR SaWK WeVW fRU QRQ-e[LVWeQce Rf a      

OLPLW ZLWK e[aPSOeV. SaQdZLcK WKeRUeP fRU a fXQcWLRQ Rf WZR YaULabOeV (ZLWKRXW SURRf).   
  
(d) CaOcXOaWLQg OLPLWV b\ cKaQgLQg WR SROaU cR-RUdLQaWeV (LOOXVWUaWe ZLWK e[aPSOeV).  
  
(e) VecWRU YaOXed fXQcWLRQV Rf RQe aQd VeYeUaO YaULabOeV, SOaQaU aQd VSace cXUYeV, cRPSRQeQW      

fXQcWLRQV, YecWRU fLeOdV, gUaSKV Rf YecWRU YaOXed fXQcWLRQ OLNe (cRV W, VLQ W), (cRV W, VLQ W, 1),     
(cRV W, VLQW, W). LLPLWV Rf YecWRU YaOXed fXQcWLRQ b\ WaNLQg OLPLWV Rf cRPSRQeQW fXQcWLRQV.   

  
8NI7 3  
DLIIHUHQWLDELOLW\ RI IXQFWLRQV RI WZR YDULDEOHV:-                                                       (20 LHFWXUHV)   
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(a) (L) PaUWLaO deULYaWLYeV Rf a UeaO YaOXed fXQcWLRQV LQ WZR YaULabOeV,  WKe UeOaWLRQVKLS beWZeeQ           
cRQWLQXLW\ & e[LVWeQce Rf SaUWLaO deULYaWLYeV aW a SRLQW. SecRQd RUdeU SaUWLaO deULYaWLYeV.  
          ML[ed deULYaWLYe WKeRUeP fRU WZR YaULabOeV (ZLWKRXW SURRf). TKe LQcUePeQW WKeRUeP fRU           
WZR YaULabOeV (ZLWKRXW SURRf).   
  

(LL) DLffeUeQWLabLOLW\ Rf a fXQcWLRQ  LQ WZR YaULabOeV aW a SRLQW RYeU a dLVc, 
OLQeaUL]aWLRQ Rf a            dLffeUeQWLabOe fXQcWLRQ aW a SRLQW.   
(LLL) CKaLQ UXOe fRU cRPSRVLWe fXQcWLRQV LQ WZR &/RU WKUee YaULabOeV      (LY) 
IPSOLcLW dLffeUeQWLaWLRQ.   

(b) DLUecWLRQaO deULYaWLYeV LQ a SOaQe, LQWeUSUeWaWLRQ Rf dLUecWLRQaO deULYaWLYeV, gUadLeQW 
YecWRU,      UeOaWLRQ beWZeeQ dLUecWLRQaO deULYaWLYeV aQd gUadLeQW.   
(c) GeRPeWULc LQWeUSUeWaWLRQ Rf SaUWLaO deULYaWLYeV aQd LWV UeOaWLRQ WR WKe WaQgeQW SOaQe aW a 
SRLQW. (d) E[WUePe YaOXeV Rf a fXQcWLRQ LQ WZR YaULabOeV. LRcaO Pa[LPXP, ORcaO PLQLPXP aQd 
fLUVW      deULYaWLYe WeVW fRU ORcaO e[WUePe YaOXeV (ZLWKRXW SURRf). CULWLcaO SRLQWV, VaddOe SRLQWV, 
VecRQd      deULYaWLYe WeVW fRU ORcaO e[WUePe YaOXeV (ZLWKRXW SURRf).   
(e)TKe PeWKRd Rf LagUaQge¶V MXOWLSOLeU WR RbWaLQ e[WUePa Rf a fXQcWLRQ LQ WZR RU WKUeeYaULabOeV. 
(f) DeULYaWLYe Rf YecWRU YaOXed fXQcWLRQ aV deULYaWLYe Rf cRPSRQeQW fXQcWLRQV. SWaWePeQW Rf UXOeV     
Rf dLffeUeQWLaWLRQ ± VXP, dLffeUeQce, SURdXcW, cRQVWaQW PXOWLSOe. CKaLQ UXOe fRU cRPSRVLWe     fXQcWLRQ 
V (ZLWKRXW SURRf). GeRPeWULc LQWeUSUeWaWLRQ Rf deULYaWLYeV. DeULYaWLYe Rf dRW aQd cURVV     SURdXcWV.    
  
LLVW  RI  RHFRPPHQGHG  RHIHUHQFH  BRRNV  

1. CaOcXOXV aQd AQaO\WLcaO GeRPeWU\, G. B. THOMAS aQd R. L. FINNEY, NLQWK                   
EdLWLRQ, AddLVRQ-WeVOe\, 1998.   

2. HRZaUd AQWRQ, CaOcXOXV - A QeZ HRUL]RQ, SL[WK EdLWLRQ, JRKQ WLOe\ aQd SRQV     
IQc,1999.   

3. JaPeV SWeZaUW, CaOcXOXV, TKLUd EdLWLRQ, BURRNV/cROe PXbOLVKLQg CRPSaQ\, 1994.   
  

 
F.<. B.6F. MDWKHPDWLFV             CRXUVH: S.MaW.2.02  
7LWOH: DISCRETE MATHEMATICS  II  
  
LHDUQLQJ OEMHFWLYHV:   
ϭ. TR OeaUQ abRXW TUaQVSRVLWLRQV, PaUWLWLRQ Rf a VeW.  

Ϯ. TR OeaUQ abRXW FXQdaPeQWaO WKeRUeP Rf AOgebUa.  
  
NXPEHU RI OHFWXUHV: 60  
  
8NI7 1   
PULQFLSOHV RI CRXQWLQJ DQG ETXLYDOHQFH RHODWLRQV                        (20 OHFWXUHV)  
(a) AddLWLRQ aQd PXOWLSOLcaWLRQ PULQcLSOeV  
(b) CRXQWLQg VeWV Rf SaLUV  
(c) CaUWeVLaQ SURdXcW Rf Q VeWV  
(d) ETXLYaOeQce UeOaWLRQ, ETXLYaOeQce cOaVVeV, PURSeUWLeV, E[aPSOeV LQcOXdLQg WKe UeOaWLRQ 

PRdXOR Q RQ Z.  
(e) AQ eTXLYaOeQce UeOaWLRQ  LQdXceV SaUWLWLRQ Rf a VeW  aQd a SaUWLWLRQ Rf a VeW defLQeV aQ 

eTXLYaOeQce UeOaWLRQ  
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8NI7 2  
PULQFLSOHV RI CRXQWLQJ DQG SHUPXWDWLRQV                                                   (20 OHFWXUHV)  
(a)DLVWULbXWLRQ Rf RbMecWV, PXOWLQRPLaO QXPbeUV, cRPbLQaWRULaO LQWeUSUeWaWLRQV, PXOWLQRPLaO 
WKeRUeP  
(b) IQcOXVLRQ aQd E[cOXVLRQ (SLeYe, PULQcLSOe)  
(c)  
(L) NXPbeU Rf fXQcWLRQV fURP a fLQLWe VeW X WR a fLQLWe VeW Y  
(LL) NXPbeU Rf LQMecWLYe fXQcWLRQV fURP a fLQLWe VeW X WR a fLQLWe VeW Y, ZKeUe _X_ < _Y_ 

(LLL) NXPbeU Rf VXbMecWLYe fXQcWLRQV fURP a VeW X WR a fLQLWe VeW Y, ZKeUe _X_ > _Y_ (d) 
PeUPXWaWLRQV  

(L) PeUPXWaWLRQV RQ Q V\PbROV. TKe VeW S Q aQd WKe QXPbeU Rf SeUPXWaWLRQV LQ S Q  
(LL) CRPSRVLWLRQ Rf WZR SeUPXWaWLRQV aV a bLQaU\ RSeUaWLRQ LQ SQ cRPSRVLWLRQ RQ 

SeUPXWaWLRQ LV QRQ-cRPPXWaWLYe Lf Q = 3.  
(LLL) C\cOeV  aQd  WUaQVSRVLWLRQV,  UeSUeVeQWaWLRQ  Rf  a  SeUPXWaWLRQ  aV  SURdXcW  Rf dLVMRLQW 

c\cOeV. LLVWLQg SeUPXWaWLRQV LQ S3, S4, eWc.  
(LY) SLgQ Rf  a  SeUPXWaWLRQ, VLgQ  Rf WUaQVSRVLWLRQ LV  -1,  PXOWLSOLcaWLYe  SURSeUW\  Rf VLgQ, 

Rdd  aQd  eYeQ  SeUPXWaWLRQV, QXPbeU Rf  eYeQ  SeUPXWaWLRQV, QXPbeU Rf eYeQ 
SeUPXWaWLRQV LQ SQ LV   (Y) PaUWLWLRQ  Rf a SRVLWLYe LQWegeU,  LWV UeOaWLRQ WR  decRPSRVLWLRQ Rf  
a SeUPXWaWLRQ aV SURdXcW dLVMRLQW c\cOeV, cRQMXgaWe Rf a SeUPXWaWLRQ  

(e) DeUaQgePeQWV RQ Q V\PbROV, d Q ,WKe QXPbeU Rf deUaQgePeQWV Rf ^1,2, «Q`  
(f) GURXSV, VXbgURXSV, c\cOLc gURXSV, e[aPSOeV, cRVeWV, OagUaQgeV WKeRUeP  
  
8NI7 3  
PRO\QRPLDOV                                                                                                 (20 OHFWXUHV)  
(a) TKe  VeW  F  [X]   Rf  SRO\QRPLaOV  LQ  RQe  YaULabOe  RYeU  F  ZKeUe  F  =  Q, R,  RU  C  
(b) AddLWLRQ,  MXOWLSOLcaWLRQ  Rf  WZR  SRO\QRPLaOV,  degUee  Rf  a  SRO\QRPLaO,  baVLc 

SURSeUWLeV.  
(c) DLYLVLRQ  aOgRULWKP  LQ  F[X]  (ZLWK  SURRf)  aQd  g.c.d.  Rf  WZR  SRO\QRPLaOV,  aQd LWV baVLc  

SURSeUWLeV  (ZLWK  SURRf),  EXcOLdeaQ  aOgRULWKP,  (ZLWKRXW  SURRf)  
(d) RRRWV Rf  a  SRO\QRPLaO, PXOWLSOLcLW\  Rf  a  URRW,  FacWRU  WKeRUeP.  A SRO\QRPLaO  Rf 

degUee Q RYeU F KaV aW PRVW Q URRWV. ReOaWLRQ beWZeeQ URRWV Rf a SRO\QRPLaO aQd LWV  
cReffLcLeQWV.   

NeceVVaU\  cRQdLWLRQ  fRU  S/T  WR  be  a  URRW Rf SRO\QRPLaO LQ Z[X]  
(e) SWaWePeQW Rf FXQdaPeQWaO TKeRUeP Rf AOgebUa aQd LWV eOePeQWaU\ cRQVeTXeQceV  
(f) CRPSOe[ QXPbeU ] LV a URRW Rf a SRO\QRPLaO f(X) RYeU R Lf aQd   Lf LWV cRQMXgaWge ] LV a 

URRW Rf f (X).  
(g) PRO\QRPLaOV  LQ  R[X]  caQ  be  e[SUeVVed  aV  a  SURdXcW  Rf  OLQeaU   aQd  TXadUaWLc 

SRO\QRPLaO LQ  C[X].  
(K) SWaWePeQW  Rf  De MRUgaQ¶V  TKeRUeP, URRWV Rf  XQLW\,  PULPLWLYe Q WK URRWV  Rf XQLW\, Q WK 

URRWV Rf a cRPSOe[ QXPbeU  
  
LLVW Of RecRPPeQded RefeUeQce BRRNV  
(1) DLVcUeWe  MaWKePaWLcV, NORMAN  L.  BIGGS,  ReYLVed  EdLWLRQ,  COaUeQdRQ  PUeVV,  

O[fRUd  1989  
(2) DLVcUeWe MaWKePaWLcV aQd LWV aSSOLcaWLRQV, KENNETH  H.  ROSEN, McGUaZ HLOO  

IQWeUQaWLRQaO EdLWLRQ  
(3) AOgebUa,  I.  N  HeUVWeLQ,  AOgebUa,  FUaOeLgK,  UQLYeUVLW\    
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(4) AOgebUa, N.S. GRSaONULVKQaQ.  
  
  

 
6EME67ER  I9                                                                                       CO8R6E: 6.MA7.4.01   
   

CaOcXOXV aQd AQaO\VLV                               [45  LECTURES]   
   
RefeUeQce fRU UQLW 1: CKaSWeU 2, SecWLRQV 7, 8, 9, 10 aQd CKaSWeU 3, SecWLRQV 14, 15, 16,  
17, 18, 19, 20 Rf DL eUeQWLaO ETXaWLRQV ZLWK ASSOLcaWLRQV aQd HLVWRULcaO NRWeV, G.F.   
SLPPRQV, McGUaZ HLOO.   
UQLW 2. MXOWLSOe LQWegUaOV (15 LecWXUeV)   
ReYLeZ Rf fXQcWLRQV Rf WZR aQd WKUee YaULabOeV, SaUWLaO deULYaWLYeV aQd gUadLeQW Rf WZR RU WKUee  
YaULabOeV.   
(a) DRXbOe LQWegUaOV:  (L) DefLQLWLRQ Rf 
dRXbOe LQWegUaOV RYeU UecWaQgOeV.  (LL) 
PURSeUWLeV Rf dRXbOe LQWegUaOV.   
(LLL) DRXbOe LQWegUaOV RYeU bRXQded UegLRQV.  (b) SWaWePeQW 
Rf FXbLQL¶V TKeRUeP, DRXbOe LQWegUaOV aV YROXPeV.   
(c) ASSOLcaWLRQV Rf DRXbOe LQWegUaOV: AYeUage YaOXe, AUeaV, MRPeQWV, CeQWeU Rf MaVV.   
(d) DRXbOe LQWegUaOV LQ SROaU fRUP.   
(e) TULSOe LQWegUaOV LQ RecWaQgXOaU cRRUdLQaWeV, AYeUage, YROXPeV.   
(f) ASSOLcaWLRQV Rf TULSOe LQWegUaOV: MaVV, MRPeQWV, PaUaOOeO a[LV TKeRUeP.   
(g) TULSOe LQWegUaOV LQ SSKeULcaO aQd C\OLQdULcaO cRRUdLQaWeV.   
RefeUeQce fRU UQLW 2: CKaSWeU 13, SecWLRQV 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 Rf CaOcXOXV  
aQd AQaO\WLc GeRPeWU\, G.B. TKRPaV aQd R. L. FLQQe\, NLQWK EdLWLRQ, AddLVRQ-
WeVOe\,  1998.   
UQLW 3. IQWegUaWLRQ Rf VecWRU FLeOdV (15 LecWXUeV)  (a) 
LLQe IQWegUaOV, DefLQLWLRQ, EYaOXaWLRQ fRU VPRRWK 
cXUYeV.  MaVV aQd PRPeQWV fRU cRLOV, VSULQgV, WKLQ URdV.   
(b) VecWRU fLeOdV, GUadLeQW fLeOdV, WRUN dRQe b\ a fRUce RYeU a 
cXUYe LQ VSace, EYaOXaWLRQ Rf      ZRUN LQWegUaOV.   
(c) FORZ LQWegUaOV aQd cLUcXOaWLRQ aURXQd a cXUYe.  (d) FOX[ acURVV 
a SOaQe cXUYe.   
(e) PaWK LQdeSeQdeQce Rf WKe OLQe LQWegUaO Rf F UegLRQ, F beLQg a YecWRU fLeOd   CRQVeUYaWLYe 

fLeOdV, SRWeQWLaO fXQcWLRQ.   
   
    
(f) TKe FXQdaPeQWaO WKeRUePV Rf OLQe LQWegUaOV (ZLWKRXW SURRf).   
(g) FOX[ deQVLW\ (dLYeUgeQce), CLUcXOaWLRQ deQVLW\ (cXUO) aW a SRLQW.   
(K) GUeeQ¶V TKeRUeP LQ SOaQe (ZLWKRXW SURRf), EYaOXaWLRQ Rf OLQe LQWegUaOV XVLQg GUeeQ¶V      

TKeRUeP.   
RefeUeQce fRU UQLW 3: CKaSWeU 14 Rf 14.1, 14.2, 14.3, 14.4 CaOcXOXV aQd AQaO\WLc 
GeRP-  eWU\, G.B. TKRPaV aQd R. L. FLQQe\, NLQWK EdLWLRQ, AddLVRQ-WeVOe\, 1998.  
TKe SURRfV Rf WKe UeVXOWV PeQWLRQed LQ WKe V\OOabXV WR be cRYeUed XQOeVV LQdLcaWed  
RWKeUZLVe.   
RecRPPeQded BRRNV     
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1. G.B. TKRPaV aQd R. L. FLQQe\, CaOcXOXV aQd AQaO\WLc GeRPeWU\, NLQWK 
EdLWLRQ,     AddLVRQ-WeVOe\, 1998.     
2. G.F. SLPPRQV: DL eUeQWLaO ETXaWLRQV ZLWK ASSOLcaWLRQV aQd HLVWRULcaO 
NRWeV,     McGUaZ HLOO.   
3. SXdKLU GRUSade aQd BaOPRKaQ LLPa\e : A cRXUVe LQ MXOWLYaULabOe caOcXOXV     
aQd AQaO\VLV, SSULQgeU.      
   

   
CRXUVH: S.MAT.4.02   

   
LLQHDU AOJHEUD   
LHaUQLQJ ObMHcWLYHV: TR XQdeUVWaQd OLQeaU PaSV aQd LVRPRUShLVP beWZeeQ YecWRU VSaceV, 
deWeUPLQaQW fXQcWLRQ  aV aQ Q fRUP RQ YecWRU VSace RQ aQd eLgeQ YaOXeV aQd eLgeQ YecWRU Rf a 
OLQeaU PaS.   
   
   
8QLW 1. LLQHDU WUDQVIRUPDWLRQV. (15 )  
   

  
(a) LLQeaU WUaQVfRUPaWLRQV- defQ aQd SURSeUWLeV aQd eg LQcOXdLQg PUMecWLRQ fURP RQ 
WR RP,      URWaWLRQV aQd UefOecWLRQV, PaS The   defLQed b\ PaWUL[, RUWhRgRQaO 
SURMecWLRQ LQ RQ, fXQcWLRQaOV.   (b) SXP aQd VcaOaU PXOWLSOe Rf a OLQeaU WUaQVfRUPaWLRQ.         
VSace L(U,V) Rf LLQeaU WUaQVfRUPaWLRQ fURP U WR V.   
       The dXaO VSace V*.   
(c) KeUQeO aQd LPage Rf a OLQeaU WUaQVfRUPaWLRQ.    
       RaQN QXOOLW\ WhP.   
       OLQeaU LVRPRUShLVPV aQd LWV LQYeUVe, cRPSRVLWe Rf a OLQeaU WUaQVfRUPaWLRQ.   
  
(d) ReSUeVeQWaWLRQ Rf LLQeaU WUaQVfRUPaWLRQ b\ a PaWUL[ ZUW aQ RUdeUed baVeV. ReOaWLRQ 

beWZeeP PaWULceV Rf LLQeaU WUaQVfRUPaWLRQ ZUW dLffeUeQW RUdeUed baVeV. MaWUL[ Rf VXP, 
VcaOaU PXOWLSOe, cRPSRVLWe aQd LQYeUVe Rf LLQeaU WUaQVfRUPaWLRQV.                                                                                  

         ETXLYaO.       OeQce Rf  UaQN Rf a PaWUL[ aQd UaQN Rf a OLQeaU WUaQVfRUPaWLRQ.    
(e)The VROXWLRQ Rf QRQ hRPRgeQeRXV V\VWeP Rf OLQeaU eTXaWLRQV UeSUeVeQWed b\ AX = B.   

 E[LVWaQce Rf a VROXWLRQ ZheQ UaQN(A) = UaQN(AB). The geQeUaO VROXWLRQ Rf Whe V\VWeP LV 
Whe VXP    Rf  a SaUWLcXOaU VROXWLRQ Rf Whe V\VWeP aQd Whe VROXWLRQ Rf Whe aVVRcLaWed 
hRPRgeQeRXV V\VWeP.  

    
 8QLW 2. DHWHUPLQDQWV.   (15)  

  
(a) DefQ Rf deWeUPLQaQW aV aQ Q OLQeaU VNeZ V\PPeWULc fXQcWLRQ aQd PRUe egV, deWeUPLQaQW 
Rf a PaWUL[ aV deWeUPLQaQW Rf LWV cROXPQ YecWRUV RU URZ YecWRUV.   
  
(b) CRPSXWaWLRQ Rf deWeUPLQaQW Rf QîQ PaWULceV, SURSeUWLeV VXcK aV deWAW = deWA, deWAB = 

deWA deWB           LaSOace e[SaQVLRQ Rf a deWeUPLQaQW , YaQdeUPRQde deWeUPLQaQW, 
deWeUPLQaQW Rf    
,        XSSeU aQd ORZeU WULaQgXOaU PaWULceV.   
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(c) LLQeaU deSeQdeQce aQd LQdeSeQdeQce Rf YecWRUV LQ RQ XVLQg deWeUPLQaQWV, E[LVWeQce 
aQd XQLTXeQeVV Rf VROXWLRQ Rf V\VWeP AX = B Lf deWA LV QRW 0.          
      BaVLc UeVXOWV aV A.adM(A) = deWA. I.      

CUaPPeUV UXOe.    DeWeUPLQaQW aV aUea aQd YROXPe.      
     

 UQLW 3. ELgeQ YaOXeV aQd eLgeQ   
YecWRUV.(15 )      

  
(a) ELgeQ YaOXeV aQd eLgeQ YecWRUV Rf OLQeaU PaS , ELgeQ YaOXeV aQd eLgeQ YecWRUV Rf QîQ 

UeaO       PaWULceV.              ELgeQ VSaceV, OLQeaU LQdeSeQdeQce Rf eLgeQ YecWRUV 
cRUUeVSRQdLQg WR dLVWLQcW eLgeQ         YaOXeV.   

(b) TKe cKaUacWeULVWLc SRO\QRPLaO Rf aQ QîQ PaWUL[, cKaUacWeULVWLc URRWV.    
      SLPLOaU PaWULceV, cKaUacWeULVWLc SRO\QRPLaO Rf VLPLOaU PaWULceV. cKaUacWeULVWLc        
SRO\QRPLaO Rf OLQeaU PaS.   

     
RefeUeQceV:1. IQWURdXcWLRQ WR OLQeaU aOgebUa b\ SeUge LaQg, SSULQgeU YeUOag. 2. LLQeaU aOgebUa 
a geRPeWULc aSSURacK b\ KXPaUeVaQ, PUeQWLce-KaOO Rf IQdLa SULYaWe OLPLWed, NeZ DeOKL. 3. 
LLQeaU aOgebUa b\ HRffPaQ aQd KXQ]e, TaWa McGUaZ-HLOO, NeZ DeOKL.    
   
   

  
 

             

CRPSXWaWLRQaO MaWKePaWLcV cRXUVe 4.03  
  
LeaUQLQg RbMecWLYeV- IQWURdXcWLRQ WR FLQaQcLaO MaWKePaWLcV. ASSOLcaWLRQV Rf LQWegUaOV.  
  
8QLW 1.ASSOLcaWLRQV Rf LQWegUaOV   
                       (15 LecWXUeV)  
  
(D) CRQYHUJHQFH RI IQWHJUDOV. 
ASSOLFDWLRQV (L) IPSURSeU LQWegUaOV Rf WZR 
W\SeV.  
(LL) CRQYeUgeQce Rf LPSURSeU LQWegUaOV. TeVWV Rf cRQYeUgeQce aQd dLYeUgeQce.      

DLUecW fRUP aQd OLPLW fRUP Rf WKe cRPSaULVRQ WeVW. EYaOXaWLRQ Rf cRQYeUgeQW      
LPSURSeU LQWegUaOV.  

(LLL) ASSOLcaWLRQV   
1. FLQdLQg aUea Rf aQ XQbRXQded UegLRQ  
2. VROXPeV Rf VROLdV Rf UeYROXWLRQ Rf LQfLQLWe aUea abRXW [-a[LV RU \- a[LV. 

(LY) GaPPa fXQcWLRQ. SWaWePeQW Rf SWLUOLQg fRUPXOa.  
  
8QLW-2 IQWeUeVW UaWeV aQd RSWLRQV (15 OecWXUeV)  
 (D)IQWHUHVW RDWHV DQG PUHVHQW 9DOXH AQDO\VLV:  
(L) PUeVeQW VaOXe AQaO\VLV.  
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(LL) RaWe Rf UeWXUQ.  
(LLL) CRQWLQXRXVO\ YaU\LQg IQWeUeVW RaWeV.  
  
(E) OSWLRQV:  
(L) CaOO aQd PXW OSWLRQV.  
(LL) EXURSeaQ OSWLRQV.  
(LLL) APeULcaQ OSWLRQV.  
(LY) AVLaQ OSWLRQV.  
(Y) OSWLRQV PULcLQg.  
  
(F) AUELWUDJH 7KHRU\.  
(L) PULcLQg cRQWUacWV XVLQg AUbLWUage.  
(LL) MXOWL-SeULRd BLQRPLaO MRdeO.  
(LLL) AUbLWUage WKeRUeP.  
(LY) LLPLWaWLRQV Rf AUbLWUage PULcLQg.  
  
RefeUeQce Rf UQLW 1: CKaSWeU 12 Rf MaUeN CaSLQVNL aQd TRPaV] ZaVWaZQLaN, PURbabLOLW\ 
WKURXgK PURbOePV , SSULQgeU, IQdLaQ ReSULQW 2008 aQd CKaSWeU 3 - 6 Rf SKeOdRQ RRVV, AQ 
eOePeQWaU\ LQWURdXcWLRQ WR MaWKePaWLcaO FLQaQce, CaPbULdge UQLYeUVLW\ PUeVV VecRQd 
edLWLRQ 2005  
          CaOcXOXV aQd AQaO\WLc GeRPeWU\ ± TKRPRV aQd FLQQ\ QLQeWK edLWLRQ.  
AddLVRQ aQd WeVOe\ . 1998.  cKaSWeU 5.1 WR 5.6  
          JRKQ C HXOO, OSWLRQV, FXWXUeV aQd RWKeU deULYaWLYeV, PeaUVRQ, VL[WK edLWLRQ.  
  
  
  
  
UQLW 3. FLQaQcLaO MaWKePaWLcV (PaUW II)(15 

LecWXUeV) (D) PULFLQJ DQG RHWXUQ: BULHI 
7UHDWPHQW:  

  
(L) BOacN ScKROeV FRUPXOa.  
(LL) RaWeV Rf ReWXUQ: SLQgOe SeULRd aQd GeRPeWULc BURZQLaQ MRWLRQ.  
(LLL) PULcLQg APeULcaQ PXW OSWLRQ.  
(LY) PRUWfROLR SeOecWLRQ PURbOeP.  
(Y) CaSLWaO AVVeW PULcLQg MRdeOV.  
(YL)RLVN NeXWUaO PULced CaOO OSWLRQV.  
  
RefeUeQce Rf UQLW 2: CKaSWeU 7, CKaSWeU 8 - SecWLRQ 8.3, CKaSWeU 9 - SecWLRQV 9.1, 9.3 - 
9.8 Rf SKeOdRQ RRVV, AQ eOePeQWaU\ LQWURdXcWLRQ WR MaWKePaWLcaO FLQaQce, CaPbULdge 
UQLYeUVLW\ PUeVV VecRQd edLWLRQ 2005.  
  
RefeUeQceV:  
(1) MaUeN CaSLQVNL aQd TRPaV] ZaVWaZQLaN, PURbabLOLW\ WKURXgK PURbOePV, SSULQgeU, 

IQdLaQ ReSULQW 2008.  
(2) SKeOdRQ RRVV, AQ eOePeQWaU\ LQWURdXcWLRQ WR MaWKePaWLcaO FLQaQce, CaPbULdge 

UQLYeUVLW\ PUeVV VecRQd edLWLRQ 2005.  
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(3) SKeOdRQ RRVV, A fLUVW CRXUVe LQ PURbabLOLW\, PeaUVRQ EdXcaWLRQ, LRZ PULced edLWLRQ, 
2002.  

(4) JRKQ C HXOO, OSWLRQV, FXWXUeV aQd RWKeU deULYaWLYeV, PeaUVRQ, VL[WK edLWLRQ.  
(5) DaYLd LXeQbeUgeU, IQYeVWPeQW VcLeQce, O[fRUd UQLYeUVLW\ SUeVV.  
(6) PaXO WLOPRWW, PaXO WLOPRWW LQWURdXceV QXaQWLWaWLYe FLQaQce, WLOe\.  
  
PUDFWLFDOV (6.MA74.PR)  
(1) CRQYeUgeQce Rf aQ LPSURSeU LQWegUaO  
(2) AUea aQd YROXPe Rf a VROLd Rf UeYROXWLRQ.  
(3) PUeVeQW YaOXe aQaO\VLV, fRUZaUd SULce XVLQg aUbLWUage.  
(4) OSWLRQV: Pa\Rff, PXW CaOO SaULW\  
(5) MXOWL-SeULRd BLQRPLaO PRdeO  
(6) BOacN ScKROeV RSWLRQ SULcLQg fRUPXOa  
(7) PRUWfROLR VeOecWLRQ SURbOeP, CAPM (8) MeaQ YaULaQce aQaO\VLV Rf a SRUWfROLR.  
  
  
                                          CRXUVH: 6.MDW.6.01  
Tiƚle͗ RHDO AQDO\VLV DQG MXOWLYDULDEOH CDOFXOXV  
  
LHDUQLQJ REMHFWLYHV: TR XQdeUVWaQd DLffeUeQWLabLOLW\ Rf YecWRU fLeOdV, PaUaPeWULc 
UeSUeVeQWaWLRQ Rf a VXUface aQd SWRNeV' WKeRUeP.  
  
NƵmbeƌ Žf lecƚƵƌeƐ͗ ϰϱ   
  
8QLW 1. DLIIHUHQWLDO CDOFXOXV   
(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 QeLgKbRXUKRRd Rf a SRLQW LPSOLeV dLffeUeQWLabLOLW\ 
aW WKe SRLQW.  
(Y) CKaLQ UXOe fRU VcaOaU fLeOdV.  
(YL) HLgKeU RUdeU SaUWLaO deULYaWLYeV, PL[ed SaUWLaO deULYaWLYeV.  
SXffLcLeQW cRQdLWLRQ fRU eTXaOLW\ Rf PL[ed SaUWLaO deULYaWLYe.  
SecRQd RUdeU Ta\ORU fRUPXOa fRU VcaOaU fLeOdV.  
  
8QLW 2. DLffeUeQWLabLOLW\ Rf YecWRU fLeOdV aQd LWV aSSOLcaWLRQV.  
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(L) GUadLeQW Rf a VcaOaU fLeOd. GeRPeWULc SURSeUWLeV Rf gUadLeQW, OeYeO VeWV aQd WaQgeQW 
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.  
  
8QLW 3. PaUaPeWeUL]aWLRQ Rf a VXUface.  
(a) (L) PaUaPeWULc UeSUeVeQWaWLRQ Rf a VXUface.  
(LL) TKe fXQdaPeQWaO YecWRU SURdXcW, defLQLWLRQ aQd LW beLQg QRUPaO WR WKe 

VXUface.  
(LLL) AUea Rf a SaUaPeWUL]ed VXUface.  
  
8QLW 4. SXUface LQWegUaO.  
(a) (L) SXUface LQWegUaOV Rf VcaOaU aQd YecWRU fLeOdV (defLQLWLRQ).  
(LL) IQdeSeQdeQce Rf YaOXe Rf VXUface LQWegUaO XQdeU cKaQge Rf SaUaPeWULc 
UeSUeVeQWaWLRQ Rf WKe VXUface.  
(LLL) SWRNeV' WKeRUeP, (aVVXPLQg geQeUaO fRUP Rf GUeeQ'V WKeRUeP) 
DLYeUgeQce WKeRUeP fRU a VROLd LQ 3-VSace bRXQded b\ aQ RULeQWabOe cORVed 
VXUface fRU cRQWLQXRXVO\ dLffeUeQWLabOe YecWRU fLeOdV.  
  
LLVW OI RHFRPPHQGHG RHIHUHQFH BRRNV  
  
(1) CaOcXOXV. VRO. 2, T. ASRVWRO, JRKQ WLOe\.  
(2) CaOcXOXV. J. SWeZaUW. BURRNe/CROe PXbOLVKLQg CR.  
(3) RRbeUW G. BaUWOe aQd DRQaOd R. SKeUbeUW. IQWURdXcWLRQ WR ReaO 

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

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

SRQV, NeZ YRUN.  
   
PUDFWLFDOV:  
  
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 LQWegUaOV.  
6. SWRNeV' TKeRUeP aQd GaXVV' DLYeUgeQce TKeRUeP.  
7. MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLWV 1 aQd 2.  
8. MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLWV 3 aQd 4.  
  
  
                                                                                                                    CO8R6E 6.MDW.6.02  
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7LWOH: ALGEBRA  
  
LHDUQLQJ REMHFWLYHV:   
  
NXPEHU RI OHFWXUHV: 45  
  
Uniƚ ϭ͘ QƵoƚienƚ SƉaceƐ                                                                               ;ϭϮͿ    
ReYLeZ Rf YecWRU VSaceV RYeU R:  
(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) OUWKRgRQaO WUaQVfRUPaWLRQV aQd LVRPeWULeV Rf a UeaO fLQLWe 
dLPeQVLRQaO LQQeU SURdXcW VSace. TUaQVOaWLRQV aQd UefOecWLRQV ZLWK UeVSecW 
WR a K\SeUSOaQe. OUWKRgRQaO PaWULceV RYeU R.  
(LL) ETXLYaOeQce Rf RUWKRgRQaO WUaQVfRUPaWLRQV aQd LVRPeWULeV 
fL[LQg RULgLQ RQ a fLQLWe dLPeQVLRQaO LQQeU SURdXcW VSace. 
CKaUacWeUL]aWLRQ Rf LVRPeWULeV aV cRPSRVLWeV Rf RUWKRgRQaO 
WUaQVfRUPaWLRQV aQd LVRPeWULeV.  
(LLL) OUWKRgRQaO WUaQVfRUPaWLRQ Rf R2. AQ\ RUWKRgRQaO 
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  
aVVXPLQg WKe UeVXOW A adM(A) = IQ fRU aQ VTXaUe PaWUL[ RYeU WKe SRO\QRPLaO ULQg 
R[W].)  
  
 Uniƚ Ϯ͘ DiagonaliǌabiliƚǇ͘                                                                          ;ϭϬͿ  
(L) DLagRQaOL]abLOLW\ Rf aQ UeaO PaWUL[ aQd a OLQeaU WUaQVfRUPaWLRQ 
Rf a fLQLWe dLPeQVLRQaO UeaO YecWRU VSace WR LWVeOf.  
DefLQLWLRQ: GeRPeWULc PXOWLSOLcLW\ aQd AOgebUaLc 
PXOWLSOLcLW\ Rf eLgeQYaOXeV Rf aQ  UeaO PaWUL[ aQd Rf a OLQeaU 
WUaQVfRUPaWLRQ. (LL)  PaWUL[ A LV dLagRQaOLVabOe Lf aQd RQO\ Lf 
RQ KaV a baVLV Rf eLgeQ YecWRUV Rf A Lf aQd RQO\ Lf WKe 
aOgebUaLc aQd geRPeWULc PXOWLSOLcLWLeV Rf eLgeQYaOXeV Rf A 
cRLQcLde.  
(e) TULaQgXOaUL]aWLRQ.  
(L) TULaQgXOaUL]aWLRQ Rf a UeaO PaWUL[ KaYLQg Q UeaO cKaUacWeULVWLc URRWV.  
(f) OUWKRgRQaO dLagRQaOL]aWLRQ  
(L) OUWKRgRQaO dLagRQaOL]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.  
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Uniƚ ϯ͘ InƚƌdƵcƚion ƚo RingƐ͘                                                                              ;ϭϰͿ  
(a) (L) DefLQLWLRQ Rf a ULQg. (TKe defLQLWLRQ VKRXOd LQcOXde WKe e[LVWeQce Rf a XQLW\ eOePeQW.)  
(LL) PURSeUWLeV aQd e[aPSOeV Rf ULQgV, LQcOXdLQg Z, Q, R, C, MQ(R), Q[X], R[X], C[X], Z[L],  
Z[Q]. (LLL) CRPPXWaWLYe ULQg. (LY) UQLWV LQ a ULQg. TKe PXOWLSOLcaWLYe gURXS Rf XQLWV Rf a ULQg.   
(Y) CKaUacWeULVWLc Rf a ULQg. (YL) RLQg KRPRPRUSKLVPV. FLUVW IVRPRUSKLVP WKeRUeP Rf ULQgV.  
SecRQd IVRPRUSKLVP WKeRUeP Rf ULQgV.   
(YLL) IdeaOV LQ a ULQg, VXP aQd SURdXcW Rf LdeaOV.   
(YLLL) QXRWLeQW ULQgV. (b) IQWegUaO dRPaLQV aQd fLeOdV. DefLQLWLRQ aQd e[aPSOeV. (L) A 

fLQLWe LQWegUaO dRPaLQ LV a fLeOd. (LL) CKaUacWeULVWLc Rf aQ LQWegUaO dRPaLQ, aQd Rf a 
fLQLWe fLeOd. (c) (L) CRQVWUXcWLRQ Rf TXRWLeQW fLeOd Rf aQ LQWegUaO 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 
ULQgV.   

  
 Uniƚ ϰ͘ PolǇnomial ƌingƐ͘                                                                                     ;ϵͿ  
 IUUedXcLbOe SRO\QRPLaOV RYeU aQ LQWegUaO 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\).   
  
RHFRPPHQGHG BRRNV  
1. I.N. HeUVWeLQ. TRSLcV LQ AOgebUa, WLOe\ EaVWeUQ LLPLWed, SecRQd 

edLWLRQ.  
2. N.S. GRSaOaNULVKQaQ, UQLYeUVLW\ AOgebUa, WLOe\ EaVWeUQ LLPLWed.  
3. M. AUWLQ, AOgebUa, PUeQWLce HaOO Rf IQdLa, NeZ DeOKL.  
4. TRP M. ASRVWRO, CaOcXOXV VROXPe 2, SecRQd edLWLRQ, JRKQ WLOe\, 

NeZ YRUN, 1969.  
5. W.B. FUaOeLgK, A fLUVW cRXUVe LQ AbVWUacW AOgebUa, TKLUd edLWLRQ, 

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

AddLWLRQaO RefeUeQce BRRNV 7) M. AUWLQ. AOgebUa.  
8) N.S. GRSaONULVKQaQ. UQLYeUVLW\ AOgebUa.  
9) P.B. BKaWWacKaU\a, S.K. JaLQ, S. NagSaXO. AbVWUacW AOgebUa.  
  
  
SXggeVWed PUacWLcaOV :   
1. RLQgV, IQWegUaO 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. OUWKRgRQaO WUaQVfRUPaWLRQV,IVRPeWULeV.  
6. DLagRQaOL]aWLRQ aQd OUWKRgRQaO dLagRQaOL]aWLRQ.  
7. MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW 1,2.   
8. MLVceOOaQeRXV TKeRUeWLcaO TXeVWLRQV baVed RQ UQLW 3,4.   
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                                                                                                                               CŽƵƌƐe  S͘Maƚ͘ϲ͘Ϭϯ  
  
  
7LWOH: AQaO\VLV  
  
LHDUQLQJ REMHFWLYHV: IQWURdXcWLRQ WR cRQQecWedQeVV aQd cRPSacWQeVV aQd FRXULeU 
SeULeV.  
  
NƵmbeƌ Žf lecƚƵƌeƐ: ϰϱ   
  
8QLW 1. CRPSDFWQHVV  (12 OHFWXUHV)  
  
(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.  
8QLW 2. FRQQHFWHGQHVV.(10 OHFWXUHV)  
(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.  
  
8QLW 3. 7KH IXQFWLRQ VSDFHV (10 OHFWXUHV)  
  
(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.  
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8QLW 4.6XP RI FRXULHU 6HULHV.(13 OHFWXUHV.)  
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. TRSRORg\ Rf MeWULc VSaceV.  
2. R.G. GROdbeUg MeWKRdV Rf ReaO AQaO\VLV, O[fRUd aQd IBH PXbOLVKLQg 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 TRSRORg\ 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. TRSRORg\.  
9. D. SRPaVXQdaUaP, B. CKRXdKaU\. A _UVW cRXUVe LQ MaWKePaWLcaO AQaO\VLV. NaURVa, NeZ DeOKL.  
10. R. BKaWLa. FRXULeU VeULeV. Te[WV aQd UeadLQgV LQ MaWKePaWLcV (TRIM VeULeV), HBA,   
  
6XJJHVWHG PUDFWLFDOV   
  
1. CRPSacWQeVV LQ RQ (ePSKaVLV RQ R1, R2). PURSeUWLeV.  
2. CRQQecWedQeVV.  
3. PaWK cRQQecWedQeVV.  
4. CRQWLQXRXV LPage 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  7LWOH: CRPSOe[  VaULabOeV    
  
LeaUQLQg ObMecWLYeV:-TR OeaUQ abRXW    
                         L)  AQaO\WLc fXQcWLRQV & LQWegUaWLRQ Rf VXcK fXQcWLRQV                          
LL) CRQfRUPaO PaSSLQg , cURVV UaWLR, BLOLQeaU WUaQVfRUPaWLRQ                         
LLL) LaXUeQW SeULeV, SLQgXOaULWLeV aQd LWV W\SeV , ReVLdXeV ,                                
CaXcK\`V ReVLdXe WKeRUeP, RRXcKe`V WKeRUeP  
  
NƵmbeƌ 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 LPagLQaU\ SaUWV.  
  
UQLW 2. FXQcWLRQV Rf a CRPSOe[ VaULabOe(10 LecWXUeV)  
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LLPLW ,CRQWLQXLW\ ,dLULYaWLYeV ,aQaO\WLc fXQcWLRQV ,CaXcK\-RLePaQQ eTXaWLRQV (LQ 
caUWeVLaQ aQd SROaU fRUP ), KaUPRQLc fXQcWLRQV, RUWKRgRQaO cXUYeV. TR fLQd aQaO\WLc 
fXQcWLRQ ZKeQ LWV UeaO/LPagLQaU\ SaUW RU cRUUeVSRQdLQg KaUPRQLc fXQcWLRQ LV gLYeQ. 
CRQfRUPaO PaSSLQg , cURVV UaWLR, BLOLQeaU WUaQVfRUPaWLRQ, fL[ed(LQYaULaQW) SRLQWV.  
  
UQLW 3. CRPSOe[ IQWegUaWLRQ (10 LecWXUeV)  
RecWLfLabOe cXUYeV ,LQWegUaWLRQ aORQg SLeceZLVe VPRRWK SaWKV , cRQWRXUV.  
CaXcK\`V WKeRUeP & LWV cRQVeTXeQceV , CaXcK\`V LQWegUaO fRUPXOa fRU deULYaWLYeV Rf  
aQaO\WLc fXQcWLRQV.  
  
UQLW 4. LaXUeQW VeULeV,T\SeV Rf VLQgXOaULWLeV & ReVLdXeV(15 LecWXUeV)  
DeYeORSPeQW Rf aQaO\WLc fXQcWLRQV aV SRZeU VeULeV±Ta\ORU & LaXUeQW SeULeV.   
EQWLUe fXQcWLRQV ,SLQgXOaULWLeV aQd LWV W\SeV ,ReVLdXeV , CaXcK\`V ReVLdXe WKeRUeP aQd LWV 
aSSOLcaWLRQV-eYaOXaWLRQ Rf VWaQdaUd  LQWegUaOV b\ ReVLdXe caOcXOXV PeWKRd , WKe AUgXPeQW 
SULQcLSOe, RRXcKe`V WKeRUeP & LWV aSSOLcaWLRQV- TKe FXQdaPeQWaO WKeRUeP Rf AOgebUa.  
  
RefeUeQce BRRNV:-  
  
1) TKeRU\  & SURbOePV Rf CRPSOe[ VaULabOeV             b\ 

MXUUa\ R.SSLegeO , ScKaXP`V OXWOLQe VeULeV             
McGUaZ-HLOO BRRN CRPSaQ\,SLQgaSRUe.  

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

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

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

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

fRUPXOa.  
4) Ta\ORU`V & LaXUeQW SeULeV  
5) SLQgXOaULWLeV 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  
  
  



(ϮϬϭϱ-ϭϲ)syllabus for Core Courses and applied component in Mathematics. St. Xavier’s College –Autonomous, Mumbai.  

Page ϯϲ of ϰϬ  
  

                                                                                               
CRXUVH:S.MaW.6.AC  
7LWOH: CRPSXWeU SURgUaPPLQg aQd V\VWeP aQaO\VLV  
  
LeaUQLQg ObMecWLYeV:-TR OeaUQ abRXW OOP  WKURXgK  MaYa SURgUaPPLQg, aSSOeWV  
  
NƵmbeƌ Žf lecƚƵƌeƐ: ϱϬ  
    
8QLW 1. JDYD PURJUDPPLQJ DQG DSSOHWV      (16 LHFWXUHV)  
  
InƚƌodƵcƚion ƚo ClaƐƐeƐ and MeƚhodƐ;conƚinƵedͿ  
DefLQLQg cOaVVeV, cUeaWLQg- LQVWaQce aQd cOaVV YaULabOeV, cUeaWLQg RbMecWV Rf a cOaVV, acceVVLQg 
LQVWaQce YaULabOeV Rf a cOaVV, CUeaWLQg PeWKRdV, QaPLQg PeWKRdV, acceVVLQg PeWKRdV Rf  
cOaVV, cRQVWUXcWRU  PeWKRdV, RYeUORadLQg PeWKRdV.  
  
AUUD\V: AUUa\V (RQe aQd WZR dLPeQVLRQaO) decOaULQg aUUa\V, cUeaWLQg aUUa\ RbMecWV, 
acceVVLQg aUUa\ eOePeQWV.  
  
IQKHULWDQFH, LQWHUIDFHV DQG PDFNDJHV: SXSeU aQd VXb cOaVVeV, Ne\ZRUdV- ³e[WeQdV´, 
³VXSeUெ, ÄfLQaOெ, fLQaOL]eU PeWKRdV aQd RYeUULdeQ PeWKRdV, abVWUacW cOaVVeV, cRQceSW Rf 
LQWeUfaceV aQd SacNageV.   
  
JDYD ASSOHWV BDVLFV: DLffeUeQce Rf aSSOeWV aQd aSSOLcaWLRQ, cUeaWLQg aSSOeWV, OLfe c\cOe Rf 
aSSOeW, SaVVLQg SaUaPeWeUV WR aSSOeWV.  
  
GƌaƉhicƐ͕ FonƚƐ and Coloƌ  
TKe gUaSKLcV cOaVVeV, SaLQWLQg WKe aSSOeW, fRQW cOaVV, dUaZ gUaSKLcaO fLgXUeV (RYaO, UecWaQgOe, 
VTXaUe, cLUcOe, OLQeV,SRO\gRQeV) aQd We[W XVLQg dLffeUeQW fRQWV.  
  
  
Uniƚ Ϯ͘  Neƚǁoƌking              ;Ϭϵ LecƚƵƌeƐͿ  
  
Introduction  
WKaW LV QeWZRUNLQg, Qeed fRU QeWZRUNLQg, QeWZRUNLQg cRPSRQeQWV- QRdeV, OLQNV (SRLQW WR 
SRLQW aQd bURadcaVW), QeWZRUNLQg WRSRORgLeV ± bXV, VWaU, PeVK, QeWZRUN VeUYLceV (cRQQecWLRQ 
RULeQWed aQd cRQQecWLRQOeVV).  
  
Network Design  
WKaW LV QeWZRUN deVLgQ, UeTXLUePeQW aQd WaVNV Rf a QeWZRUN, LAN MAN, WAN, VAN.  
  
NHWZRUN AUFKLWHFWXUHV La\eULQg SULQcLSOe, OSI RefeUeQce MRdeO, TCP/ IP RefeUeQce 
MRdeO. CRPSaULVRQ Rf OSI aQd TCP/P RefeUeQce MRdeOV.  
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Network Switching and Multiplexing  
BULdgeV, LQWeUcRQQecWLQg LANV ZLWK bULdgeV VSaQQLQg WUee aOgRULWKP. WKaW LV PXOWLSOe[LQg. 
SWaWLc PXOWLSOe[LQg (FDM, TDM, WDM), d\QaPLc PXOWLSOe[LQg. WKaW LV VZLWcKLQg, cLUcXLW 
VZLWcKLQg, SacNeW VZLWcKLQg.  
  
RXWLQJ DQG AGGUHVVLQJ  RRXWeU, URXWeU WabOe, URXWLQg (dLUecW aQd LQdLUecW), URXWLQg 
cKaUacWeULVWLcV, VKRUWeVW SaWK URXWLQg DLMNVWUa`V aOgRULWKP. TCP/IP LQWeUQeWZRUNLQg, IP 
addUeVVeV (cOaVV, cOaVVOeVV), aQd VXb QeWWLQg aQd VXbQeW PaVN, DRPaLQ QaPeV  
  
  
Unit ϯ͘ C Programming͘   ;  ϭϲ lectures Ϳ  
LRRSV aQd CRQWUROV  
CRQWURO VWaWePeQWV fRU decLVLRQ PaNLQg: bUaQcKLQg (Lf VWaWePeQW, Lf-eOVe VWaWePeQW, eOVe-Lf 
VWaWePeQW, VZLWcK VWaWePeQW), ORRSLQg (ZKLOe ORRS, dR ZKLOe ORRS aQd fRU ORRS), bUeaNLQg RXW Rf 
ORRSV (bUeaN aQd cRQWLQXe VWaWePeQWV).  
SWRUage COaVVeV  
AXWRPaWLc YaULabOeV, e[WeUQaO YaULabOeV, UegLVWeU YaULabOeV, VWaWLc YaULabOeV - VcRSe aQd 
fXQcWLRQV.  
FXQcWLRQV aQd AUgXPeQWV  
GORbaO aQd ORcaO YaULabOeV, fXQcWLRQ defLQLWLRQ, UeWXUQ VWaWePeQW, caOOLQg a fXQcWLRQ (b\ YaOXe, 
b\ UefeUeQce), UecXUVLRQ, UecXUVLYe fXQcWLRQV.  
SWULQgV aQd AUUa\V  
AUUa\V (RQe aQd WZR dLPeQVLRQaO), decOaULQg aUUa\ YaULabOeV, LQLWLaOL]aWLRQ Rf aUUa\V, acceVVLQg 
aUUa\ eOePeQWV, VWULQg fXQcWLRQV (VWUcS\, VWUcaW, VWUcKU, VWUcPS, VWUOeQ, VWUVWU, aWRL, aWRf).PRLQWeUV 
FXQdaPeQWaOV, SRLQWeU decOaUaWLRQV, RSeUaWRUV RQ SRLQWeUV, SaVVLQg 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 deVLgQ, daWabaVe OaQgXageV - daWa defLQLWLRQ  
OaQgXage(DDL), daWa PaQLSXOaWLRQ OaQgXage(DML). E - R MRdeO  
BaVLc cRQceSWV, Ne\V, E-R dLagUaP, deVLgQ Rf E-R dLagUaP VcKePa (VLPSOe e[aPSOe).  
ReOaWLRQaO VWUXcWXUe  
TabOeV (UeOaWLRQV), URZV (WXSOeV), dRPaLQV, aWWULbXWeV, caQdLdaWe Ne\V, SULPaU\ Ne\, eQWLW\ 
LQWegULW\ cRQVWUaLQWV, UefeUeQWLaO LQWegULW\ cRQVWUaLQWV, TXeU\ OaQgXageV, QRUPaO fRUPV 1,2,aQd 3 
(VWaWePeQWV RQO\), WUaQVOaWLRQ Rf ER VcKePaV WR UeOaWLRQaO (daWabaVe) VcKePaV (ORgLcaO deVLgQ), 
SK\VLcaO deVLgQ.  
                                            
Recommended Books͗Ͳ  
  
(1)TKe cRPSOeWe UefeUeQce MaYa2: PaWULcN PaXgKWRQ, HebeUW VcKLQd (TMH).  
                                     (CKaSWeUV 1 ± 6, 8-9, 12, 21)  
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(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)PURgUaPPLQg LQ AQVL C - RaP KXPaU aQd RaNeVK AgaUZaO (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  

PUDFWLFDOV:- JaYa SURgUaPV WKaW LOOXVWUaWe  
  
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 
accRUdLQgO\.  
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 SacNageV  
7) aSSOeWV  
8)JaYa SURgUaPV RQ QXPeULcaO PeWKRdV.  
  
C SURgUaPV fRU:  
1. CUeaWLQg aQd SULQWLQg 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, fLQdLQg VTXaUe aQd cXbe  Rf 
a VTXaUe PaWUL[ XVLQg fXQcWLRQ.  
3. SLPSOe aSSOLcaWLRQV Rf UecXUVLYe fXQcWLRQV (OLNe FacWRULaO Rf a SRVLWLYe LQWegeU, 

GeQeUaWLQg  
FLbRQaccL SeTXeQce, AcNeUPaQ FXQcWLRQ, XQLYaULaWe eTXaWLRQ)  
4. SRUWLQg Rf NXPbeUV (XVLQg bXbbOe VRUW, VeOecWLRQ VRUW), aQd VWULQgV.  
5. UVLQg aUUa\V WR UeSUeVeQW a OaUge LQWegeU (WKaW caQQRW be VWRUed LQ a VLQgOe LQWegeU 

YaULabOe).  
6. CRXQWLQg QXPbeU Rf VSecLfLed cKaUacWeUV (RQe RU PRUe) LQ a gLYeQ cKaUacWeU VWULQg.  
7. WULWLQg a fXQcWLRQ WR LOOXVWUaWe SRLQWeU aULWKPeWLc.  
8. UVLQg VWUXcWXUeV WR fLQd aQd SULQW WKe aYeUage PaUNV Rf fLYe VXbMecW aORQg ZLWK WKe 

QaPe Rf a VWXdeQW.  
9. PURgUaP WR fLQd g.c.d. XVLQg EXcOLdeaQ aOgRULWKP.  
10. NXPeULcaO PeWKRdV ZLWK C SURgUaPV.  
11. PURgUaP WR decLde ZKeWKeU gLYeQ QXPbeU LV SULPe RU QRW.  
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12. FLQdLQg URRWV Rf TXadUaWLc eTXaWLRQ XVLQg C SURgUaP.  
13. PURgUaPV WR fLQd WUace, deWeUPLQaQW Rf a PaWUL[.  
14. PURgUaP WR cKecN gLYeQ PaWUL[ LV V\PPeWULc RU QRW.  
                                      **************************** 
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