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MidTerm (2018) solutions 

(partial solutions only) 
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1(a) 



A B C D E F 

A B C D E F 

Map 

Reduce  

Round 1: 

Neighbours <{B,C},1> <{A,C,D,E},1> <{A,B},1> <{B,E,F}<1> <{B,D},1> <{D},1> 

<{B,C},1> <{A,C,D,E},1> <{A,B},1> <{B,E,F}<1> <{B,D},1> <{D},1> 

B:<{A,C,D,E},2> B:<{A,C,D,E},2> B:<{A,C,D,E},2> B:<{A,C,D,E},2> 

C:<{A,B},2> C:<{B,C},2> 

D:<{B,E,F},2> 

D:<{B,E,F},2> D:<{B,E,F},2> 

E:<{B,D},2> E:<{B,D},2> 

F:<{D},2> 

A:<{B,C},2> 

A:<{B,C},2> 



A B C D E F 

A B C D E F 

Map 

Reduce  

Round 1: 

Neighbours <{B,C},1> <{A,C,D,E},1> <{A,B},1> <{B,E,F}<1> <{B,D},1> <{D},1> 

<{B,C},1> <{A,C,D,E},1> <{A,B},1> <{B,E,F}<1> <{B,D},1> <{D},1> 

B:<{A,C,D,E},2> 

B:<{A,C,D,E},2> 

B:<{A,C,D,E},2> B:<{A,C,D,E},2> 

C:<{A,B},2> C:<{A,B},2> 

D:<{B,E,F},2> 

D:<{B,E,F},2> D:<{B,E,F},2> 

E:<{B,D},2> E:<{B,D},2> 

F:<{D},2> 

{<{B,C},1>, 
 <{D,E},2>} 

{<{A,C,D,E},1>, 
 <{F},2>} 

{<{A,B},1>, 
 <{D,E},2>} 

{<{B,E,F}<1>, 
  <A,C>,2} 

{<{B,D}<1>, 
  <A,C,F>,2} 

{<{D}<1>, 
  <B,E>,2} 

A:<{B,C},1> A:<{B,C},1> 

EMIT 



A B C D E F 

A B C D E F 

Map 

Reduce  

Round 2: 

Neighbours 

{<{B,C},1>, 
 <{D,E},2>, 
 <{F},3>} 

{<{A,C,D,E},1>, 
 <{F},2>} 

{<{A,B},1>, 
 <{D,E},2>, 
 <{F},3>} 

{<{B,E,F},1>, 
  <{A,C},2>} 

{<{B,D},1>, 
  <{A,C,F},2>} 

{<{B,C},1>, 
 <{D,E},2>} 

{<{A,C,D,E},1>, 
 <{F},2>} 

{<{A,B},1>, 
 <{D,E},2>} 

{<{B,E,F}<1>, 
  <A,C>,2} 

{<{B,D}<1>, 
  <A,C,F>,2} 

{<{D}<1>, 
  <B,E>,2} 

{<{B,C},1>, 
 <{D,E},2>} 

{<{A,C,D,E},1>, 
 <{F},2>} 

{<{A,B},1>, 
 <{D,E},2>} 

{<{B,E,F}<1>, 
  <A,C>,2} 

{<{B,D}<1>, 
  <A,C,F>,2} 

{<{D}<1>, 
  <B,E},2>} 

B:{<{A,C,D,E},2>, 
 <{F},3>} 

C:{<{A,B},2>, 
 <{D,E},3>} 

C:{<{A,B},2>, 
 <{D,E},3>} 

A:{<{B,C},2>, 
 <{D,E},3>} 

A:{<{B,C},2>, 
 <{D,E},3>} 

B:{<{A,C,D,E},2>, 
 <{F},3>} 

B:{<{A,C,D,E},1>, 
 <{F},2>} 

B:{<{A,C,D,E},2>, 
 <{F},3>} 

E:{<{B,D},2>, 
  <A,C,F},3} 

F:{<{D},2>, 
  <{B,E},3>} 

D:{<{B,E,F}<1>, 
  <A,C},2} 

{<{D},1>, 
 <{B,E},2>, 
  <{A,C},3>} 

D:{<{B,E,F}<1>, 
  <A,C>,2} 

D:{<{B,E,F},1>, 
  <A,C},2} 

E:{<{B,D},2>, 
  <A,C,F},3} 

EMIT 



Question 2 

Mm M1 

P(G1 |S) P(G2 |S) P(Gn |S) 

P(G|S) 

Mapper 

Reducer 

Reducer 
(Cumulative) 

…… 

{O1,…,Oq} {O1,…,Oq} 



Question 2 

M2 M1 

P(G1 |S) P(G2 |S) P(G3 |S) 

P(G|S) 

Mapper 

Reducer 

Reducer 
(Cumulative) 

{O1,…,O4} {O5,…,O8} 

G1 S = 
[2 2] 

G1 S = 
[2 1] 

G2 S = 
[2 2] 

G2 S = 
[1 2] 

G3 S = 
[0 1] 

G3 S = 
[3 3] 

(S1, S2) = 
[3 3] 

(S1, S2) = 
[3 3] 

G1 S  
=[G1 S1, G1 S2] 
=[2 2] 



Question 2 

M2 M1 

P(G1 |S) P(G2 |S) P(G3 |S) 

P(G|S) 

Mapper 

Reducer 

Reducer 
(Cumulative) 

{O1,…,O4} {O5,…,O8} 

G1 S = 
[2 2] 

G1 S = 
[2 1] 

G2 S = 
[2 2] 

G2 S = 
[1 2] 

G3 S = 
[0 1] 

G3 S = 
[3 3] 

(S1, S2) = 
[3 3] 

(S1, S2) = 
[3 3] 

G1 S = 
[4 3] 

G2 S = 
[3 4] 

G3 S = 
[3 4] 

G1 S  
=[G1 S1, G1 S2] 
=[2 2] 


