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Course - PGM 1.1: Algebra  

Max. Marks 20 

 

1. Let H and K be finite subgroup of ‘G’ then prove that   |𝐻𝐾| =
𝑜(𝐻) .  𝑜(𝐾)

𝑜(𝐻∩𝐾)
. 

2. State and prove the Sylow first theorem and prove that a group of  order 52 .72 is abelian. 

3. Define an integral domain and show that every integral domain can be embedded in a field.  

4. State and prove Einstein’s criterion for the irreducibility of a polynomial. 

 

 



 

Course - PGM 1.2: Real Analysis-I  

Max. Marks 20 

1. Define a countable Set. Let {𝐸𝑛 }𝑛=1
∞  be a countable collection of countable sets. Then prove 

that ⋃ 𝐸𝑛
∞
𝑛=1  is countable. Further, show that the set of all rational numbers is countable. 

2. Prove that the subsequential limits of a sequence {𝑥𝑛} form a closed subset of  ℝ . 

3. Define continuous function.  State and prove Sequential criterion of continuity of a function. 

4. If  𝑥0 ∈ [𝑎, 𝑏]  and 𝑓: [𝑎, 𝑏] ⟶ ℝ and 𝑔: [𝑎, 𝑏] ⟶ ℝ be differentiable at 𝑥0. Then prove that,  

𝑓 + 𝑔, 𝑓𝑔 and  
𝑓

𝑔
 are differentiable at 𝑥0 and for some 𝛼 ∈ ℝ, 𝛼𝑓 is differentiable at 𝑥0 and 

also prove the following: 

             𝑖)  (𝛼𝑓) ′(𝑥0) = 𝛼𝑓′(𝑥0) 

            ii)  (𝑓 + 𝑔) ′(𝑥0) = 𝑓′(𝑥0) + 𝑔′(𝑥0) 

 

           𝑖𝑖𝑖) (𝑓𝑔) ′(𝑥0) = 𝑓′(𝑥0)𝑔(𝑥0) + 𝑓(𝑥0)𝑔′(𝑥0) (Product rule) 

            iv) If 𝑔(𝑥0) ≠ 0 then (
𝑓

𝑔
)

′
(𝑥0) =

𝑓′(𝑥0)𝑔(𝑥0)−𝑓(𝑥0)𝑔′(𝑥0)

(𝑔(𝑥0))
2   (Quotient rule). 

 

 

Course - PGM 1.3: Complex Analysis-I 

Max. Marks 20 

 

1. Define limit of a function. If  lim
𝑧→𝑧0

𝑓(𝑧) = 𝐴 and  lim
𝑧→𝑧0

𝑔(𝑧) = 𝐵 then prove the following: 

𝑖) lim
𝑧→𝑧0

[𝑓(𝑧) + 𝑔(𝑧)] = lim
𝑧→𝑧0

𝑓(𝑧) + lim
𝑧→𝑧0

𝑔(𝑧) = 𝐴 + 𝐵 

                          𝑖𝑖) lim
𝑧→𝑧0

[𝑓(𝑧). 𝑔(𝑧)] = lim
𝑧→𝑧0

𝑓(𝑧) . lim
𝑧→𝑧0

𝑔(𝑧) = 𝐴 . 𝐵 

2. State and prove Abel’s limit theorem. 

3. State and prove Cauchy’s theorem of a disk. 

4. State and prove Laurent’s theorem and obtain the Taylor’s series expansion of  𝑓(𝑧) =

 
𝑧

(𝑧+1)(𝑧+2)
  in the region |𝑧| < 1 and  |𝑧| <  

3

4
 . 

 

 

 

 



 

 

Course - PGM 1.4: Ordinary Differential Equations 

Max. Marks 20 

 

1. Solve   
𝑑2𝑦

𝑑𝑥2 
+ 𝑦 =  

1

1+𝑠𝑖𝑛𝑥
  by using method of variation of parameter. 

2. Express  2𝑥2 − 4𝑥 + 5  in terms of Legendre’s polynomial. 

3. State and prove Picard’s theorem. 

4. State and prove Sturm’s separation theorem. 

 

Course - PGM 1.5: Numerical Analysis  

Max. Marks 20 

1. Perform three iteration of the Muller method to find the smallest positive root of the 

equation   𝑥3 − 5𝑥 + 1 = 0. 

2. Use Gauss-Siedel iteration method to solve the system of linear equation. 

10𝑥 + 𝑦 + 𝑧 = 12  

𝑥 + 10𝑦 + 𝑧 = 12  

 𝑥 + 𝑦 + 10𝑧 = 12 

3. Derive Hermite Interpolating polynomial. 

4. Apply Gauss- Jordon method to solve the system of linear equation.   

2𝑥 + 5𝑦 + 7𝑧 = 52 

  2𝑥 + 𝑦 − 𝑧 = 0 

     𝑥 + 𝑦 + 𝑧 = 9 

 

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

 

 

 

 

 

 

 

 

 

 

 



Facing sheet 
 

KARNATAKA STATE             OPEN UNIVERSITY 
 

Department of Studies in Mathematics 

Mukthagangothri, Mysore – 570 006 
 

 

 

FIRST SEMESTER M.Sc. MATHEMATICS (CBCS)  

ASSIGNMENT 

 

 

 

 

 

Name of the 

candidate 

 

Roll Number 
 

Date of Submission 
 

 

For Office Use only 

 

 

Marks 
Obtained 

 
 
 

 
Signature of The 

Evaluator 

 
 
 
 

COURSE CODE:   

COURSE TITLE: 

 


