
RvZxq wek̂we`¨vj‡qi cÖkœcÎ -2018 

NUH-2018 
 

1| K) hyMj †gŠwjK Gi msÁv `vI| [Define twin primes.]

 L) Aqjvi ϕ dvskb ej‡Z Kx eyS? [What do you mean by Euler φ 

function?] 

 M) e„nËg c~Y©msL¨v dvsk‡bi msÁv `vI| [Define greatest integer 

function.] 

 N) mij w`IdvwšÍb mgxKi‡Yi msÁv `vI| [Define simple Diophantine 

equation.] 

 O) dvg©vi Dccv`¨ eY©bv Ki| [State Fermat’s theorem.] 

 P) †Kvb k‡Z© mij AbymgZvi Abb¨ mgvavb _v‡K? [Under what condition 

a linear congruence has a unique solution?] 

 Q)(240) Gi gvb wbY©q Ki| [Find the value of (240).] 

 R) GK‡Ki bg© Gi msÁv `vI| [Define norm of a unity.] 

 S) MvDwmqvb c~Y©msL¨vi msÁv `vI| [Define Gaussian integer.] 

 T) †gvweqv‡mi Bbfvm© digyjvi eY©bv `vI| [Define norm of a unity.] 

 U) gvwU©‡bi wjgv eY©bv Ki| [State Mobius inversion formula.] 

 V) c¨vwiwUi msÁv `vI| [State Merten’s Lemma.]  
 

2| ‡`LvI †h, hw` b | a, c | a Ges (b, c) = 1 nq, Z‡e bc | a| [Show that, if 

b | a, c | a and (b, c)=1, then bc | a.] 

 

msL¨vZË¡ 
 

3| cÖgvY Ki †h, †hvMwm× msL¨v¸wj 2nି1(2n − 1) AvKv‡ii n‡e, ‡hLv‡b 

(2n − 1) †gŠwjK msL¨v Ges n>1. [Prove that, the perfect numbers are 

of the form 2nି1(2n − 1), where (2n − 1) is prime and n>1 .] 
 

4| dvg©vi Dccv`¨wU eY©bv I cÖgvY Ki| [State and prove Fermat’s theorem.] 
 

5| (𝑚, 𝑛) = 1 n‡j †`LvI †h, mϕ(n) + nϕ(m) ≡ 1mod(mn). [If (𝑚, 𝑛) = 1  

then show that mϕ(n) + nϕ(m) ≡ 1mod(mn)] 
 

6| hw` f dvskbwU ¸YvZ¥K nq, Z‡e †`LvI †h, g ∑ f(d)d|n  Øviv ewY©Z g dvskbwU 

I ¸YvZ¥K n‡e| [If f is a multiplicative function then show that, the 

function g defined by g ∑ f(d)d|n  is also a multiplicative 

function.] 
 

7| †gvweqv‡mi wecixZ¡ m~Î cÖ‡qvM K‡i Aqjv‡ii m~Î φ(n) = n ∏ ቀ1 −
1

p
ቁp|n  

cÖgvY Ki| [Prove Euler’s formula φ(n) = n ∏ ቀ1 −
1

p
ቁp|n  by 

applying the Mobious inversion formula.] 
 

8| †`LvI †h, AweiZ fMœvsk 2 +
1

3
+

1

1
+ ⋯ GKwU wØNvZ mgxKi‡Yi g~j| 

[Show that the continued fraction 2 +
1

3
+

1

1
+ ⋯  is a root of a 

quadratic equation.] 
 

9| †`LvI †h, †Kvb ev¯Íe wØNvZ wd‡ìi AmsL¨ GKK Av‡Q| [Show that there 

are infinitely many units in any real quadratic field.] 
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10| Z Gi BDwK¬Wxq Gj‡Mvwi`gwU eY©bv I cÖgvY Ki| BDwK¬‡Wi fvM cÖwµqv 

e¨envi K‡i 6409 I 42823 msL¨vØ‡qi M.mv.¸ wbY©q Ki Ges M.mv.¸ †K 

msL¨vØ‡qi †hvMkÖqx mgv‡ekiƒ‡c cÖKvk Ki| [State and prove Euclidean 

algorithm in Z. Find the g.c.d of 6409 and 42823 by using 

Euclidean algorithm and express the g.c.d as a linear 

combination of given numbers.] 
 

11| hw` 𝑚 I 𝑛 †hvM‡evaK c~Y©msL¨v nq, Z‡e cÖgvY Ki †h [If m and n are 

positive integers then prove that], 

 i)ϕ(m2) = mϕ(m) 

 ii) ϕ(mn) =
ϕ(m)ϕ(n)

ϕd
. d, ‡hLv‡b  

 

12| 7x + 19y = 213 mgxKi‡Yi abvZ¥K c~Y©msL¨vq mgvavb wbY©q Ki| [Find   

    the positive integer solution of the equation 7x + 19y = 213.] 

    

13| PvBwbR fvM‡kl Dccv`¨ eY©bv I cÖgvY Ki| G Dccv`¨ cÖ‡qvM K‡i 

2x≡1(mod 3), 3x≡1(mod 5), 5x≡1(mod 7) hyMcr AbymgZvi mgvavb 

wbY©q Ki| [State and prove Chinese remainder theorem. Using this 

theorem solve the simultaneous congruences 2x≡1(mod 3), 

3x≡1(mod 5), 5x≡1(mod 7).] 
 

14| K) cÖgvY Ki †h, hw` f GKwU †MŠwYK dvskb nq, Zvn‡j Gi w`wik‡j wecixZ 

dvskbI †MŠwYK dvskb n‡e| [Prove that, if f is a multiplicative 

function then its Dirichlet inverse function is also a 

multiplicative function.] 

 L) †gvweqvm wecixZ¡ m~Î e¨envi K‡i cÖgvY Ki †h, ϕ(n) = n ∑
μ(d)

dd|n  [Using 

Mobious inversion formula prove that, ϕ(n) = n ∑
μ(d)

dd|n ] 

 

15| cÖgvY Ki †h, †Kv‡bv AhyM¥ †gŠwjK msL¨v p †K ỳBwU †hvMdjiƒ‡c cÖKvk Kiv 

hvq hw` Ges †Kej hw` p≡1(mod 4) nq| [Prove that, an odd prime p 

can be expressed as a sum of two squares if and only if 

p≡1(mod 4)] 
 

16| wØNvZ wdì Ges wØNvZ c~Y©msL¨vi msÁv `vI| m≡1(mod 4) n‡j wØNvZ wdì 

Q൫√m൯Gi mKj wØNvZ c~Y©msL¨v wbY©q Ki| [Define quadratic field and 

quadratic integer. Find all quadratic integers of the quadratic 

field Q൫√m൯, when m≡1(mod 4).] 
 

17| cÖgvY Ki †h, wVK cvuPwU RwUj BDwK¬Wxq wØNvZ wdì Q൫√m൯i‡q‡Q †hLv‡b 

m = −1, −2, −3, −7, −11| [Prove that, there are just five complex 

Euclidean quadratic fields Q൫√m൯ for which 

m = −1, −2, −3, −7, −11.] 
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