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1 Week 7: Proof by Induction 

 

𝑾𝒆𝒆𝒌 𝟕: 𝑷𝒓𝒐𝒐𝒇 𝒃𝒚 𝑰𝒏𝒅𝒖𝒄𝒕𝒊𝒐𝒏 

𝑆𝑡𝑒𝑝𝑠: 

1 − 𝑩𝒂𝒔𝒊𝒔 𝑺𝒕𝒆𝒑: 𝑆ℎ𝑜𝑤 𝑝(1) 𝑖𝑠 𝑡𝑟𝑢𝑒. 

 2 − 𝑰𝒏𝒅𝒖𝒄𝒕𝒊𝒗𝒆 𝑺𝒕𝒆𝒑: 𝑆ℎ𝑜𝑤 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑍+(𝑝𝑜𝑠𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠), 𝑖𝑓 𝑝(𝑘) 𝑡𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑝(𝑘 + 1) 𝑖𝑠 𝑡𝑟𝑢𝑒. 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 𝑢𝑠𝑒 𝑚𝑎𝑡ℎ𝑖𝑚𝑎𝑡𝑖𝑐𝑎𝑙 𝑖𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑡𝑜 𝑠ℎ𝑜𝑤 1 + 2 + 3 + ⋯ . +𝑛 =
𝑛(𝑛 + 1)

2
 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 

𝟏 − 𝑩𝒂𝒔𝒊𝒔 𝑺𝒕𝒆𝒑 ∶ 𝑝(1) 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑠𝑖𝑛𝑐𝑒: 1 =
1(1 + 1)

2
= 1 . 

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑳𝒆𝒇𝒕 𝑯𝒂𝒏𝒅 𝑺𝒊𝒅𝒆 (𝑳𝑯𝑺) = 𝑹𝒊𝒈𝒉𝒕 𝑯𝒂𝒏𝒅 𝑺𝒊𝒅𝒆 (𝑹𝑯𝑺) 

𝟐 − 𝑰𝒏𝒅𝒖𝒄𝒕𝒊𝒗𝒆 𝑺𝒕𝒆𝒑 ∶ 𝐴𝑠𝑠𝑢𝑚𝑒  𝑡ℎ𝑎𝑡 𝑝(𝑘)𝑖𝑠 𝑡𝑟𝑢𝑒 𝑖. 𝑒. 1 + 2 + 3 + ⋯ + 𝑘 =
𝑘(𝑘 + 1)

2
 

𝑏𝑦 𝑠ℎ𝑜𝑤𝑖𝑛𝑔 𝑡ℎ𝑎𝑡 𝑝(𝑘 + 1) 𝑖𝑠 𝑡𝑢𝑟𝑒,  

𝑡ℎ𝑎𝑡 𝑖𝑠, 𝑝(𝑘 + 1) =  1 + 2 + 3 + ⋯ + 𝒌 + (𝑘 + 1) =
𝑘 + 1((𝑘 + 1) + 1)

2
=

(𝑘 + 1)(𝑘 + 2)

2
 

𝑊𝑒 𝑛𝑒𝑒𝑑 𝑡𝑜 𝑎𝑟𝑟𝑖𝑣𝑒 𝑡𝑜 𝑡ℎ𝑖𝑠  

𝑆𝑡𝑟𝑎𝑡𝑖𝑛𝑔 𝑓𝑟𝑜𝑚:  𝑝(𝑘 + 1) =. 1 + 2 + 3 + ⋯ + 𝒌 + (𝑘 + 1) =
𝑘(𝑘 + 1)

2
+ (𝑘 + 1) = 

[𝑘(𝑘 + 1) +  2(𝑘 + 1)]

2
=

[(𝑘2 + 𝑘 + 2𝑘 + 2)]

2
=

(𝑘 + 1)(𝑘 + 2)

2
 ∴ 𝑝(𝑘 + 1)𝑖𝑠 𝑡𝑟𝑢𝑒 

 

 

 

 

 

 

 

 

 

 



 

 
 

2 Week 7: Proof by Induction 

Self-Check Question : Fill up the Red gaps (Check Last Page for Full Answers) 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 12 + 22 + 32 + ⋯ + 𝑛2 =
𝑛(𝑛 + 1)(2𝑛 + 1)

6
 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏:  

𝑩𝒂𝒔𝒊𝒔 𝑺𝒕𝒆𝒑 ∶ 𝑝(1) 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑠𝑖𝑛𝑐𝑒: 12 =
1(1 + 1)(2(1) + 1

6
=

(2)(3)

6
=

6

6
= 1. 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝐿𝐻𝑆 = 𝑅𝐻𝑆 

𝑰𝒏𝒅𝒖𝒄𝒕𝒊𝒗𝒆 𝑺𝒕𝒆𝒑 ∶ 𝐴𝑠𝑠𝑢𝑚𝑒  𝑡ℎ𝑎𝑡 𝑝(𝑘)𝑖𝑠 𝑡𝑟𝑢𝑒 𝑖. 𝑒. 12 + 22 + 32 + ⋯ + 𝑘2 =
? ? ? ? ? ? ? ?

6
 

𝑏𝑦 𝑠ℎ𝑜𝑤𝑖𝑛𝑔 𝑡ℎ𝑎𝑡 𝑝(𝑘 + 1) 𝑖𝑠 𝑡𝑢𝑟𝑒, 𝑡ℎ𝑎𝑡 𝑖𝑠, 

 𝑝(𝑘 + 1) =  12 + 22 + 32 + ⋯ + (𝑘 + 1)2 =
(𝑘 + 1)((𝑘 + 1) + 1)(2(𝑘 + 1) + 1)

6

=
? ? ? ? ? ? ? ? ?

6
 𝑊𝑒 𝑛𝑒𝑒𝑑 𝑡𝑜 𝑎𝑟𝑟𝑖𝑣𝑒 𝑡𝑜 𝑡ℎ𝑖𝑠 

𝑆𝑡𝑟𝑎𝑡𝑖𝑛𝑔 𝑓𝑟𝑜𝑚:  𝑝(𝑘 + 1) =. 1 + 2 + 3 + ⋯ + 𝒌𝟐 + (𝑘 + 1)2 =
𝑘(𝑘 + 1)(2𝑘 + 1)

6
+ (𝑘 + 1)2 = 

𝑘(𝑘 + 1)(2𝑘 + 1)+? ? ? ? ? ?

6
=

(𝑘 + 1)[𝑘(2𝑘 + 1) + 6(𝑘 + 1)]

6
=

(𝑘 + 1)[? ? ? ? ? ? ? ? ? ]

6

=
(𝑘 + 1)[? ? +? ? +4𝑘 + 6]

6
=

(𝑘 + 1)[(𝑘 + 2)(2𝑘 + 3)]

6
=

(𝑘 + 1)(𝑘 + 2)(2𝑘 + 3)

6
 

∴ 𝑝(𝑘 + 1)𝑖𝑠 𝑡𝑟𝑢𝑒 

Note: Easy way to arrive to the equation is to break down (𝑘 + 2)(2𝑘 + 3) and find how to re-group it. 

  

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 13 + 23 + 33 + ⋯ + 𝑛3 =
𝑛2(𝑛 + 1)2

4
 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏:   𝑩𝒂𝒔𝒊𝒔 𝑺𝒕𝒆𝒑 ∶ 𝑝(1) 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑠𝑖𝑛𝑐𝑒: 13 =? ? ? ? ? ? ? ? . 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 ? ? ? ? =? ? ? ? 

𝑰𝒏𝒅𝒖𝒄𝒕𝒊𝒗𝒆 𝑺𝒕𝒆𝒑 ∶ 𝐴𝑠𝑠𝑢𝑚𝑒  𝑡ℎ𝑎𝑡 𝑝(𝑘)𝑖𝑠 𝑡𝑟𝑢𝑒 𝑖. 𝑒. 13 + 23 + 33 + ⋯ + 𝑘3 =
𝑘2(𝑘 + 1)2

4
 

 𝑏𝑦 𝑠ℎ𝑜𝑤𝑖𝑛𝑔 𝑡ℎ𝑎𝑡 𝑝(𝑘 + 1) 𝑖𝑠 𝑡𝑢𝑟𝑒, 𝑡ℎ𝑎𝑡 𝑖𝑠,  

𝑝(𝑘 + 1) =  13 + 23 + 33 + ⋯ + 𝑘3+ ? ? ? ? =
 ? ? ? ? ? ?

4

=
(𝑘 + 1)2(𝑘 + 2)2

4
𝑊𝑒 𝑛𝑒𝑒𝑑 𝑡𝑜 𝑎𝑟𝑟𝑖𝑣𝑒 𝑡𝑜 𝑡ℎ𝑖𝑠  

𝑆𝑡𝑟𝑎𝑡𝑖𝑛𝑔 𝑓𝑟𝑜𝑚:  𝑝(𝑘 + 1) = 13 + 23 + 33 + ⋯ + 𝑘3+ ? ? ? ? =
𝑘2(𝑘 + 1)2

4
+ ? ? ? ? = 

𝑘2(𝑘 + 1)2 +  4(𝑘 + 1)3

4
=

(𝑘 + 1)2[𝑘2 + 4(𝑘 + 1)]

4
=

(𝑘 + 1)2[𝑘2 + 4𝑘 + 4]

4
=

(𝑘 + 1)2 ? ? ? ? ? ?

4
 

∴ 𝑝(𝑘 + 1)𝑖𝑠 𝑡𝑟𝑢𝑒



 

 
 

3 Week 7: Recursive Defintion&Structured Induction 

𝑾𝒆𝒆𝒌 𝟕: 𝑹𝒆𝒄𝒖𝒓𝒔𝒊𝒗𝒆 𝑫𝒆𝒇𝒊𝒏𝒕𝒊𝒐𝒏 & 𝑺𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆𝒅 𝑰𝒏𝒅𝒖𝒄𝒕𝒊𝒐𝒏 

𝑆𝑡𝑒𝑝𝑠: 

1 − 𝑩𝒂𝒔𝒊𝒔 𝑺𝒕𝒆𝒑: 𝑆𝑡𝑎𝑟𝑡𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎1. 

 2 − 𝑹𝒆𝒄𝒖𝒓𝒔𝒊𝒗𝒆 𝑺𝒕𝒆𝒑: 𝑇ℎ𝑒 𝑟𝑒𝑐𝑢𝑟𝑠𝑖𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 (𝑎𝑛) 𝑎𝑠 (𝑎) 𝑖𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑛−1.  

  

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏:  𝑠𝑢𝑝𝑝𝑜𝑠𝑒 𝑓 𝑖𝑠 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑟𝑒𝑐𝑢𝑟𝑠𝑖𝑣𝑙𝑦: 𝑓(0) = 3, 𝑤ℎ𝑒𝑟𝑒 𝑓(𝑛+1) = 2𝑓(𝑛) + 3. 

 𝐹𝑖𝑛𝑑: 𝑓(1), 𝑓(2), 𝑓(3), 𝑎𝑛𝑑 𝑓(4)? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝑤𝑒 ℎ𝑎𝑣𝑒:  

   𝑓(𝑛+1) = 2𝑓(𝑛) + 3, 𝑎𝑛𝑑 𝑓(0) = 3 

𝑠𝑜 𝑓(1) = 2𝑓(0) + 3 = 2(3) + 3 = 9 

𝑓(2) = 2𝑓(1) + 3 = 2(9) + 3 = 21 

𝑓(3) = 2𝑓(2) + 3 = 2(21) + 3 = 45 

𝑓(4) = 2𝑓(3) + 3 = 2(45) + 3 = 93 

 

 

Self-Check Question : Fill up the Red gaps (Check Last Page for Full Answers) 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏:  𝑠𝑢𝑝𝑝𝑜𝑠𝑒 𝑓 𝑖𝑠 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑟𝑒𝑐𝑢𝑟𝑠𝑖𝑣𝑙𝑦: 𝑎1 = −4, 𝑤ℎ𝑒𝑟𝑒 𝑎𝑛 = 𝑎𝑛−1 + 5 

𝐹𝑖𝑛𝑑: 𝑎2, 𝑎3, 𝑎4, 𝑎𝑛𝑑 𝑎5? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝑤𝑒 ℎ𝑎𝑣𝑒:  

𝑎𝑛 = 𝑎𝑛−1 + 5, 𝑎𝑛𝑑 𝑎1 = −4 

𝑠𝑜, 𝑎2 = 𝑎2−1 + 5 = 𝑎1 + 5 =? ? +5 = 1 

𝑎3 = 𝑎3−1 + 5 = 𝑎2 + 5 =? ? +5 =? ? 

𝑎4 = 𝑎4−1 + 5 =? ? +5 =? ? +5 = 11 

𝑎5 = 𝑎5−1 + 5 = 𝑎4 + 5 = 11 + 5 = 16 

 

 



 

 
 

4 Week 8: Counting  

𝑾𝒆𝒆𝒌 𝟖: 𝑪𝒐𝒖𝒏𝒕𝒊𝒏𝒈 

𝑇𝑤𝑜 𝑅𝑢𝑙𝑒𝑠 𝑜𝑓 𝐶𝑜𝑢𝑛𝑡𝑖𝑛𝑔: 

1 − 𝑷𝒓𝒐𝒅𝒖𝒄𝒕 𝑹𝒖𝒍𝒆: 𝑤ℎ𝑒𝑟𝑒 𝑤𝑒 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑐ℎ𝑜𝑖𝑐𝑒𝑠: 𝑛1𝑥 𝑛2 = 𝑎𝑛𝑠𝑤𝑒𝑟. 

 2 − 𝑺𝒖𝒎 𝑹𝒖𝒍𝒆: 𝑤ℎ𝑒𝑟𝑒 𝑤𝑒 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑐ℎ𝑜𝑖𝑐𝑒𝑠: 𝑛1 +  𝑛2 = 𝑎𝑛𝑠𝑤𝑒𝑟. 

  

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 𝐼𝑛 𝑎 𝑐𝑜𝑚𝑝𝑎𝑛𝑦 𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 𝟐 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠: 𝐴𝑙𝑖 𝑎𝑛𝑑 𝑀𝑜ℎ𝑎𝑚𝑚𝑎𝑑, 𝑎𝑛𝑑 𝟏𝟐 𝑜𝑓𝑓𝑖𝑐𝑒𝑠.  

𝐻𝑜𝑤 𝑚𝑎𝑛𝑡 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑤𝑎𝑦𝑠 𝑡𝑜 𝑎𝑠𝑠𝑖𝑔𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑜𝑓𝑓𝑖𝑐𝑒𝑠 𝑡𝑜 𝑒𝑎𝑐ℎ 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒?  

  𝑺𝒐𝒍𝒖𝒕𝒊𝒐𝒏: 𝐴𝑙𝑖 ℎ𝑎𝑣𝑒 𝟏𝟐 𝑐ℎ𝑜𝑖𝑐𝑒𝑠. 𝑨𝒇𝒕𝒆𝒓 𝒉𝒆 𝒄𝒉𝒐𝒔𝒆, 𝑀𝑜ℎ𝑎𝑚𝑚𝑎𝑑 𝑤𝑖𝑙𝑙 ℎ𝑎𝑣𝑒 𝟏𝟏 𝑐ℎ𝑜𝑖𝑐𝑒𝑠. 

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒𝑟𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝟏𝟏(𝟏𝟐) = 𝟏𝟑𝟐 𝑤𝑎𝑦𝑠 𝑡𝑜 𝑎𝑠𝑠𝑖𝑔𝑛 𝑜𝑓𝑓𝑖𝑐𝑒𝑠 𝑡𝑜 𝑒𝑎𝑐ℎ 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒. 

  

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 

𝑆𝑢𝑝𝑝𝑜𝑠𝑒 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑎 𝑏𝑖𝑔 ℎ𝑎𝑙𝑙 𝑎𝑛𝑑 𝑨, 𝑩, 𝑪 … 𝒁 𝑐ℎ𝑎𝑖𝑟𝑠, 𝑤ℎ𝑒𝑟𝑒 𝑒𝑎𝑐ℎ 𝑐ℎ𝑎𝑖𝑟 ℎ𝑎𝑠 𝟏𝟎𝟎 𝑤𝑎𝑦𝑠 𝑏𝑒 𝑙𝑒𝑣𝑒𝑙𝑒𝑑.  

𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑤𝑎𝑦𝑠 𝑡𝑜 𝑙𝑒𝑣𝑒𝑙 𝑎𝑙𝑙 𝑐ℎ𝑎𝑖𝑟𝑠?  

𝑺𝒐𝒍𝒖𝒕𝒊𝒐𝒏: 𝑠𝑖𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝐴 − 𝑍 𝑖𝑠 26 𝑐ℎ𝑎𝑖𝑟𝑠, 𝑎𝑛𝑑 100 𝑤𝑎𝑦𝑠 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑐ℎ𝑎𝑖𝑟, 

 𝑠𝑜 𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 𝟐𝟔(𝟏𝟎𝟎) = 𝟐𝟔𝟎𝟎 𝑤𝑎𝑦𝑠 𝑡𝑜 𝑙𝑒𝑣𝑒𝑙 𝑡ℎ𝑒 𝑐ℎ𝑎𝑖𝑟𝑠. 

  

 

Self-Check Question : Fill up the Red gaps (Check Last Page for Full Answers) 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏:  𝐴𝑚𝑜𝑛𝑔 𝑎𝑛𝑦 𝑔𝑟𝑜𝑢𝑝 𝑜𝑓 366 𝑝𝑒𝑜𝑝𝑙𝑒, 𝑡ℎ𝑒𝑟𝑒 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 2 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑏𝑖𝑟𝑡ℎ𝑑𝑎𝑦. 

 𝑌𝑒𝑠 𝑜𝑟 𝑛𝑜? 𝐽𝑢𝑠𝑡𝑖𝑓𝑦? 

𝑇ℎ𝑖𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒, 𝑎𝑐𝑐𝑜𝑟𝑑𝑖𝑛𝑔 𝑡𝑜 𝒑𝒊𝒈𝒆𝒐𝒏𝒉𝒐𝒍𝒆 𝒑𝒓𝒊𝒏𝒄𝒊𝒑𝒍𝒆, 𝑎𝑛𝑑  

𝑠𝑐𝑖𝑛𝑐𝑒 𝑤𝑒 ℎ𝑎𝑣𝑒 ? ? ?  𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟, 𝑎𝑛𝑑 366 𝑝𝑒𝑜𝑝𝑙𝑒. 𝑆𝑜 𝑡ℎ𝑒𝑟𝑒 𝑚𝑢𝑠𝑡 𝑏𝑒 2 𝑤𝑖𝑡ℎ 

 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑏𝑖𝑟𝑡ℎ 𝑑𝑎𝑦. 

 

 

 

 

 



 

 
 

5 Week 8: Permutation & Combination  

 

𝑾𝒆𝒆𝒌 𝟖: 𝑷𝒆𝒓𝒎𝒖𝒕𝒂𝒕𝒊𝒐𝒏 & 𝑪𝒐𝒎𝒃𝒊𝒏𝒂𝒕𝒊𝒐𝒏𝒔 

𝐷𝑒𝑓𝑖𝑛𝑡𝑖𝑜𝑛𝑠: 

1 − 𝑷𝒆𝒓𝒎𝒖𝒕𝒂𝒕𝒊𝒐𝒏 ∶ 𝑖𝑠 𝑎𝑛 𝑎𝑟𝑟𝑎𝑛𝑔𝑒𝑚𝑒𝑛𝑡 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑎 𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒐𝒓𝒅𝒆𝒓.   

𝐹𝑜𝑟𝑚𝑢𝑙𝑎: 𝑛𝑷𝑟 =
𝒏!

(𝒏 − 𝒓)!
  

 2 − 𝑪𝒐𝒎𝒃𝒊𝒏𝒂𝒕𝒊𝒐𝒏𝒔: 𝑖𝑠 𝑎𝑛 𝑎𝑟𝑟𝑎𝑛𝑔𝑒𝑚𝑒𝑛𝑡 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡𝑠 𝒘𝒊𝒕𝒉𝒐𝒖𝒕 𝒐𝒓𝒅𝒆𝒓.    

𝐹𝑜𝑟𝑚𝑢𝑙𝑎:  𝑛𝑪𝑟 = (
𝒏

𝒓
) =

𝒏!

𝒓! (𝒏 − 𝒓)!
 

𝑁𝑜𝑡𝑒: 𝑛𝑪0 = 𝑛𝑪𝑛 = 1; 𝑛𝑪1 = 𝑛𝑪(𝑛 − 1) = 𝑛  𝐴𝑙𝑠𝑜, 𝑛𝑪𝑟 = 𝑛𝑪(𝑛 − 𝑟) 

   

𝑷𝒆𝒓𝒎𝒖𝒕𝒂𝒕𝒊𝒐𝒏 𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏 ∶ 𝐶𝑜𝑚𝑝𝑢𝑡𝑒 𝟔𝑷𝟐 ? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝟔𝑷𝟐 =
𝟔!

(𝟔 − 𝟐)!
=

𝟔!

𝟒!
=

𝟔. 𝟓. 𝟒. 𝟑. 𝟐. 𝟏

𝟒. 𝟑. 𝟐. 𝟏
= 𝟔. 𝟓 = 𝟑𝟎  

   

𝑷𝒆𝒓𝒎𝒖𝒕𝒂𝒕𝒊𝒐𝒏 𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑎𝑦𝑠 𝑡𝑜 𝒂𝒓𝒓𝒂𝒏𝒈𝒆 

 𝟓 𝒐𝒃𝒋𝒆𝒄𝒕𝒔 𝑓𝑟𝑜𝑚 𝟕 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕 𝒐𝒃𝒋𝒆𝒄𝒕𝒔?  

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝟕𝑷𝟓 =
𝟕!

(𝟕 − 𝟓)!
=

𝟕!

𝟐!
=

𝟕. 𝟔. 𝟓. 𝟒. 𝟑. 𝟐. 𝟏

𝟐. 𝟏
= 𝟕. 𝟔. 𝟓. 𝟒. 𝟑 = 𝟔𝟎  

 

𝑪𝒐𝒎𝒃𝒊𝒏𝒂𝒕𝒐𝒊𝒏 𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏 ∶ 𝐶𝑜𝑚𝑝𝑢𝑡𝑒 𝟕𝑪𝟐 ? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝟕𝑪𝟐 = (
𝟕

𝟐
) =

𝟕!

𝟐! (𝟕 − 𝟐)!
=

𝟕!

𝟐! (𝟓)!
=

𝟕. 𝟔. 𝟓. 𝟒. 𝟑. 𝟐. 𝟏

𝟐. 𝟏(𝟓. 𝟒. 𝟑. 𝟐. 𝟏)
=

𝟕. 𝟔

𝟐
=

𝟒𝟐

𝟐
= 𝟐𝟏  

 

𝑪𝒐𝒎𝒃𝒊𝒏𝒂𝒕𝒊𝒐𝒏 𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 𝟓 𝒑𝒆𝒐𝒑𝒍𝒆 𝑖𝑛 𝑎 𝑐𝑙𝑢𝑏, 𝟑 𝒐𝒇 𝒕𝒉𝒐𝒔𝒆 𝑎𝑟𝑒 𝑔𝑜𝑖𝑛𝑔 𝑡𝑜 𝑏𝑒 

 𝑖𝑛 𝑎 𝑝𝑙𝑎𝑛𝑖𝑛𝑖𝑔 𝑐𝑜𝑚𝑚𝑖𝑡𝑡𝑒𝑒. 𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑤𝑎𝑦𝑠 𝑡ℎ𝑖𝑠 𝑐𝑜𝑚𝑚𝑖𝑡𝑡𝑒 𝑖𝑠 𝑐𝑟𝑒𝑎𝑡𝑒𝑑? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝟓𝑪𝟑 = (
𝟓

𝟑
) =

𝟓!

𝟑! (𝟓 − 𝟑)!
=

𝟓!

𝟑! (𝟐)!
=

𝟓. 𝟒. 𝟑. 𝟐. 𝟏

𝟑. 𝟐. 𝟏(𝟐. 𝟏)
=

𝟓. 𝟒

𝟐
=

𝟐𝟎

𝟐
= 𝟏𝟎  

𝑁𝑜𝑡𝑒: 𝑤𝑒 𝑢𝑠𝑒𝑑 𝑐𝑜𝑚𝑏𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑛𝑐𝑒 𝑛𝑜 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑜𝑟𝑑𝑒𝑟 𝑖𝑠 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑒𝑑. 

  

 



 

 
 

6 Week 8: Permutation & Combination  

Self-Check Question : Fill up the Red gaps (Check Last Page for Full Answers) 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏:  𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕 𝟑 𝑑𝑖𝑔𝑖𝑡𝑠 𝑐𝑎𝑛 𝑏𝑒 𝑚𝑎𝑑𝑒 𝑓𝑟𝑜𝑚: 𝟒, 𝟓, 𝟔, 𝟕, 𝟖, 𝑖𝑓 𝑎 𝑑𝑖𝑔𝑖𝑡 𝑐𝑎𝑛  

 𝑎𝑝𝑝𝑒𝑎𝑟 𝒐𝒏𝒍𝒚 𝒐𝒏𝒄𝒆? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝟓? 𝟑 =
?

? ?
=? 𝒙? 𝒙? = 𝟔𝟎 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 𝐻𝑜𝑤 𝒎𝒂𝒏𝒚 𝒘𝒂𝒚𝒔 𝑐𝑎𝑛 𝑎 𝑐𝑜𝑎𝑐ℎ 𝑐ℎ𝑜𝑜𝑠𝑒 𝟑 𝑠𝑤𝑖𝑚𝑚𝑒𝑟𝑠 𝑓𝑟𝑜𝑚 𝑎𝑚𝑜𝑛𝑔 𝟓 𝒔𝒘𝒊𝒎𝒎𝒆𝒓𝒔? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝟓? 𝟑 =
?

? ?
=? 𝒙? 𝒙? = 𝟏𝟎 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

7 Week 9: Binaomial Theorem  

 

𝑾𝒆𝒆𝒌 𝟗: 𝑩𝒊𝒏𝒐𝒎𝒊𝒂𝒍 𝑻𝒉𝒆𝒐𝒓𝒆𝒎 

𝐷𝑒𝑓𝑖𝑛𝑡𝑖𝑜𝑛: 

𝑩𝒊𝒏𝒐𝒎𝒊𝒂𝒍 𝑻𝒉𝒆𝒐𝒓𝒆𝒎: 𝑖𝑠 𝑎 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 𝑤𝑖𝑡ℎ 𝑡𝑤𝑜 𝑡𝑒𝑟𝑚𝑠 𝐸𝑥: 5𝑦3 − 3 

𝑁𝑜𝑤 𝑤ℎ𝑎𝑡 ℎ𝑎𝑝𝑝𝑒𝑛 𝑖𝑓 𝑤𝑒 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑖𝑛𝑜𝑚𝑖𝑎𝑙 𝑏𝑦 𝑖𝑡𝑠𝑒𝑙𝑓 𝑚𝑎𝑛𝑦 𝑡𝑖𝑚𝑒𝑠: 

(𝒂 + 𝒃)𝟎 = 𝟏 

(𝒂 + 𝒃)𝟏 = (𝒂 + 𝒃) 

(𝒂 + 𝒃)𝟐 = 𝒂𝟐 + 𝟐𝒂𝒃 + 𝒃𝟐 

(𝒂 + 𝒃)𝟑 = 𝒂𝟑 + 𝟑𝒂𝟐𝒃 + 𝟑𝒂𝒃𝟐 + 𝒃𝟑 

𝑁𝑜𝑤, 𝑛𝑜𝑡𝑖𝑐𝑒 𝑡ℎ𝑒 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑠 𝑜𝑓 𝒂. 𝑇ℎ𝑒𝑦 𝑠𝑡𝑎𝑟𝑡 𝑎𝑡 3 𝑎𝑛𝑑 𝑔𝑜 𝑑𝑜𝑤𝑛: 3, 2, 1, 0: 

 

𝐿𝑖𝑘𝑒𝑤𝑖𝑠𝑒, 𝑡ℎ𝑒 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑠 𝑜𝑓 𝒃 𝑔𝑜 𝑢𝑝𝑤𝑎𝑟𝑑𝑠: 0, 1, 2, 3: 

 

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑤𝑒 𝑐𝑎𝑛 𝑐𝑜𝑛𝑐𝑙𝑢𝑑𝑒: 

 

 

For more good details:  

http://www.mathsisfun.com/algebra/binomial-theorem.html 

 

http://www.mathsisfun.com/algebra/binomial-theorem.html


 

 
 

8 Week 9: Binaomial Theorem  

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 𝒄𝒐𝒎𝒑𝒖𝒕𝒆 (
𝟔

𝟒
) ? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: (
𝟔

𝟒
) =

𝟔!

𝟒! (𝟔 − 𝟒)!
=

𝟔!

𝟒! (𝟐)!
=

𝟔. 𝟓. 𝟒. 𝟑. 𝟐. 𝟏

𝟒. 𝟑. 𝟐. 𝟏(𝟐. 𝟏)
=

𝟑𝟎

𝟐
= 𝟏𝟓 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 𝒇𝒊𝒏𝒅 (𝒂 + 𝒃)𝟔 𝒖𝒔𝒊𝒏𝒈 𝒕𝒉𝒆 𝑩𝒊𝒏𝒐𝒎𝒊𝒂𝒍 𝑻𝒉𝒆𝒐𝒓𝒆𝒎? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: (𝒂 + 𝒃)𝟔 = (
𝟔

𝟎
) 𝒂𝟔 + (

𝟔

𝟏
) 𝒂𝟓𝒃 + (

𝟔

𝟐
) 𝒂𝟒𝒃𝟐 + (

𝟔

𝟑
) 𝒂𝟑𝒃𝟑 + (

𝟔

𝟒
) 𝒂𝟐𝒃𝟒 + (

𝟔

𝟓
) 𝒂𝒃𝟓 + (

𝟔

𝟔
) 𝒃𝟔 

= 𝒂𝟔 + 𝟔𝒂𝟓𝒃 + 𝟏𝟓𝒂𝟒𝒃𝟐 + 𝟐𝟎𝒂𝟑𝒃𝟑 + 𝟏𝟓𝒂𝟐𝒃𝟒 + 𝟔𝒂𝒃𝟓 + 𝒃𝟔 

 

 

Self-Check Question : Fill up the Red gaps (Check Last Page for Full Answers) 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 𝒄𝒐𝒎𝒑𝒖𝒕𝒆 (𝟕
𝟒
) ? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: (
𝟕

𝟒
) =

𝟕!

? ! (? −? )!
=

𝟕!

? ! (𝟑)!
=

𝟕. 𝟔. 𝟓. 𝟒. 𝟑. 𝟐. 𝟏

? ? ? ? ? ? (𝟑. 𝟐. 𝟏)
=

𝟐𝟏𝟎

𝟔
=? ? 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 𝒇𝒊𝒏𝒅 (𝒂 + 𝒃)𝟕 𝒖𝒔𝒊𝒏𝒈 𝒕𝒉𝒆 𝑩𝒊𝒏𝒐𝒎𝒊𝒂𝒍 𝑻𝒉𝒆𝒐𝒓𝒆𝒎? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏:  

(𝒂 + 𝒃)𝟕 = (
𝟕

𝟎
) 𝒂? + (

𝟕

𝟏
) 𝒂?𝒃 + (

𝟕

𝟐
) 𝒂?𝒃𝟐 + (

𝟕

𝟑
) 𝒂?𝒃𝟑 + (

𝟕

𝟒
) 𝒂?𝒃𝟒 + (

𝟕

𝟓
) 𝒂?𝒃𝟓 + (

𝟕

𝟔
) 𝒂?𝒃𝟔 + (

𝟕

𝟕
) 𝒃𝟕 

=? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 

 

 

 

 

 

 

 

 



 

 
 

9 Week 9: Advance Counting Techniques  

𝑾𝒆𝒆𝒌 𝟗: 𝑨𝒅𝒗𝒂𝒏𝒄𝒆 𝑪𝒐𝒖𝒏𝒕𝒊𝒏𝒈 𝑻𝒆𝒄𝒉𝒏𝒊𝒒𝒖𝒆𝒔 

𝐷𝑒𝑓𝑖𝑛𝑡𝑖𝑜𝑛: 

𝑺𝒆𝒒𝒖𝒆𝒏𝒄𝒆: 𝑖𝑠 𝑎 𝑑𝑖𝑠𝑐𝑟𝑒𝑡𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑢𝑠𝑒𝑑 𝑡𝑜 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎𝑛 𝑜𝑟𝑑𝑒𝑟𝑒𝑑 𝑙𝑖𝑠𝑡. 

𝑭𝒐𝒓 𝑬𝒙𝒂𝒎𝒑𝒍𝒆: 1,3,5,7,11 𝑎𝑟𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑟 𝑖𝑛𝑡𝑖𝑎𝑙 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒. 

  

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: {𝑎𝑛}𝑖𝑠 𝑎 𝑠𝑒𝑞𝑢𝑛𝑐𝑒 𝑠𝑎𝑡𝑖𝑠𝑓𝑦𝑖𝑛𝑔 𝒂𝒏 = 𝒂𝒏−𝟏 − 𝒂𝒏−𝟐; 𝒘𝒉𝒆𝒓𝒆 𝒂𝟎 = 𝟑 𝒂𝒏𝒅 𝒂𝟏 = 𝟓. 

 𝐹𝑖𝑛𝑑 𝒂𝟐 𝑎𝑛𝑑 𝒂𝟑? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏:                                               𝑆𝑖𝑛𝑐𝑒 𝒂𝒏 = 𝒂𝒏−𝟏 − 𝒂𝒏−𝟐 

, 𝒂𝟐 = 𝒂𝟐−𝟏 − 𝒂𝟐−𝟐 

𝒂𝟐 = 𝒂𝟏 − 𝒂𝟎 

𝒂𝟐 = 𝟓 − 𝟑 = 𝟐, 

 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝒂𝟐 = 𝟐 

𝑆𝑖𝑚𝑖𝑙𝑎𝑟𝑙𝑦, 𝒂𝟑 = 𝒂𝟑−𝟏 − 𝒂𝟑−𝟐 

𝒂𝟑 = 𝒂𝟐 − 𝒂𝟏 

𝒂𝟑 = 𝟐 − 𝟓 = −𝟑 

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝒂𝟑 = −𝟑 

 

 

Self-Check Question : Fill up the Red gaps (Check Last Page for Full Answers) 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: {𝑎𝑛}𝑖𝑠 𝑎 𝑠𝑒𝑞𝑢𝑛𝑐𝑒 𝑠𝑎𝑡𝑖𝑠𝑓𝑦𝑖𝑛𝑔 𝒂𝒏 = 𝒂𝒏−𝟏 + 𝒂𝒏−𝟐; 𝒘𝒉𝒆𝒓𝒆 𝒂𝟎 = 𝟏 𝒂𝒏𝒅 𝒂𝟏 = 𝟐. 

𝐹𝑖𝑛𝑑 𝒂𝟐, 𝒂𝟑 𝒂𝒏𝒅 𝒂𝟒?                            𝑆𝑖𝑛𝑐𝑒 𝒂𝒏 = 𝒂𝒏−𝟏 + 𝒂𝒏−𝟐 

, 𝒂𝟐 = 𝒂𝟐−𝟏 + 𝒂𝟐−𝟐 

𝒂𝟐 =? ? +? ? 

𝒂𝟐 =? ? +? ? = 𝟑 

𝑆𝑖𝑚𝑖𝑙𝑎𝑟𝑙𝑦, 𝒂𝟑 = 𝒂𝟑−𝟏 + 𝒂𝟑−𝟐 

𝒂𝟑 = 𝒂𝟐 + 𝒂𝟏 

𝒂𝟑 =? ? +? ? =? ? 

𝐿𝑖𝑘𝑒𝑤𝑖𝑠𝑒, 𝒂𝟒 = 𝒂𝟒−𝟏 + 𝒂𝟒−𝟐 =? ? +? ? =? ? 

                



 

 
 

10 Week 10: Solving Recurrence Relation  

𝑾𝒆𝒆𝒌 𝟏𝟎: 𝑺𝒐𝒍𝒗𝒊𝒏𝒈 𝑹𝒆𝒄𝒖𝒓𝒓𝒆𝒏𝒄𝒆 𝑹𝒆𝒍𝒂𝒕𝒊𝒐𝒏 

𝑇ℎ𝑒𝑟𝑜𝑚𝑒: 𝑔𝑖𝑣𝑒𝑛 𝒂𝒌 =  𝑨𝒂𝒌−𝟏
+ 𝑩𝒂𝒌−𝟐

 𝑖𝑓 𝑺, 𝑻, 𝑪, 𝑫 𝑎𝑟𝑒 𝑛𝑜𝑛𝑧𝑒𝑟𝑜 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑡ℎ𝑒𝑛 𝑖𝑡𝑠  

𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒔𝒍𝒖𝒐𝒕𝒊𝒐𝒏 𝑖𝑠 𝒂𝒌 = 𝑪(𝑺𝒌) + 𝑫(𝑻𝒌) . 

𝒂𝒏𝒅, 𝑡ℎ𝑒 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑠𝑡𝑖𝑐 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝒙𝟐 = 𝑨𝒙 + 𝑩 

𝑨𝒍𝒔𝒐, 𝑡ℎ𝑒 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑠𝑡𝑖𝑐 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝒙𝟐 − 𝑨𝒙 − 𝑩 

  

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 𝑙𝑒𝑡 𝒂𝒌 =  𝟓𝒂𝒌−𝟏
− 𝟔𝒂𝒌−𝟐

 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑙𝑢𝑜𝑡𝑖𝑜𝑛? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏:  

𝑻𝒉𝒆 𝒄𝒉𝒂𝒓𝒂𝒄𝒕𝒆𝒓𝒊𝒔𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒊𝒔: 

 𝑥2 − 5𝑥 − (−6) = 0  

𝑥2 − 5𝑥 + 6 = 0  

(𝑥 − 2)(𝑥 − 3) = 0  

∴ 𝑥 = 2 , 3 

𝑻𝒉𝒆 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒔𝒍𝒖𝒐𝒕𝒊𝒐𝒏 𝒊𝒔: 

𝑎𝑛 = 𝐶(2𝑛) + 𝐷(3𝑛) 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓 𝒔𝒍𝒐𝒖𝒕𝒊𝒐𝒏 𝑜𝑓 𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏 𝒘𝒉𝒆𝒏 𝒂𝟎 = 𝟗; 𝒂𝟏 = 𝟐𝟎 ?  

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏:  

𝑁𝑜𝑤 𝑠𝑖𝑛𝑐𝑒 7 + 2 = 20, 𝑎0 = 𝐶(20) + 𝐷(30) = 𝐶 + 𝐷 = 9 

𝑎𝑛𝑑 𝑠𝑖𝑛𝑐𝑒 14 + 6 = 20, 𝑎1 = 𝐶(21) + 𝐷(31) = 2𝐶 + 3𝐷 = 20 

 

𝑁𝑜𝑤 𝑙𝑒𝑡𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑎0 𝑏𝑦 2. 𝑠𝑜,   (2)𝑎0 = 2𝐶 + 2𝐷 = (2)9 = 18 

𝑎𝑛𝑑 𝑏𝑟𝑖𝑛𝑔 𝒂𝟏 𝑑𝑜𝑤𝑛, 𝑠𝑜               −       𝑎1 = 2𝐶 + 3𝐷 = 20                   

𝑁𝑜𝑤 𝑠𝑢𝑏𝑠𝑡𝑟𝑎𝑐𝑡, 𝑦𝑜𝑢 𝑤𝑖𝑙𝑙 𝑔𝑒𝑡                                                                  − 𝐷 = −2 𝑜𝑟 𝑫 = 𝟐  

𝑁𝑜𝑤 𝑙𝑒𝑡𝑠 𝑝𝑙𝑢𝑔 𝑖𝑛 𝐷 𝑖𝑛 𝑎0𝑜𝑟 𝑎1𝑡𝑜 𝑔𝑒𝑡 𝐶. 

𝐼𝑓 𝑤𝑒 𝑢𝑠𝑒 𝑎1, 𝑤𝑒 𝑤𝑖𝑙𝑙 𝑔𝑒𝑡 𝑎1 = 2𝐶 + 3(2) = 20 

𝑎1 = 2𝐶 = 20 − 6 → 𝑎1 = 2𝐶 = 14 → 𝑎1 = 𝑪 = 𝟕 

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑟 𝑝𝑎𝑟𝑡𝑖𝑐𝑢𝑙𝑎𝑟 𝑠𝑙𝑜𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑎𝑛 = 7(2𝑛) + 2(3𝑛). 

 



 

 
 

11 Week 11: Relations &Types of Relations  

𝑾𝒆𝒆𝒌 𝟏𝟏: 𝑹𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔 

𝐷𝑒𝑓𝑖𝑛𝑡𝑖𝑜𝑛: 𝑙𝑒𝑡 𝑨 𝒂𝒏𝒅 𝑩  𝑏𝑒 2 𝑛𝑜𝑛𝑒𝑚𝑝𝑡𝑦 𝑠𝑒𝑡𝑠, 𝑡ℎ𝑒𝑛 𝑎 𝑟𝑒𝑎𝑙𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝐴 𝑡𝑜 𝐵 𝑖𝑠 𝑎 𝑠𝑢𝑏𝑠𝑒𝑡 𝑜𝑓 𝐴𝑋𝐵 

𝑹 𝒊𝒔  𝑎 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝐴 →  𝐵 ↔ 𝑅 ≤ 𝐴𝑋𝐵, ℎ𝑒𝑟𝑒 𝑨 𝒊𝒔 𝒄𝒂𝒍𝒍𝒆𝒅 𝑫𝒐𝒎𝒂𝒊𝒏 𝒂𝒏𝒅 𝑩 𝒓𝒂𝒏𝒈𝒆. 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 𝑙𝑒𝑡 𝑹 = [(𝟎, 𝟏), (𝟑, 𝟐𝟐), (𝟗𝟎, 𝟑𝟒)]  𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝑫𝒐𝒎𝒂𝒊𝒏 𝒂𝒏𝒅 𝑹𝒂𝒏𝒈𝒆? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝑫𝒐𝒎𝒂𝒊𝒏 = 𝟎, 𝟑, 𝒂𝒏𝒅 𝟗𝟎; 𝑹𝒂𝒏𝒈𝒆 = 𝟏, 𝟐𝟐, 𝒂𝒏𝒅 𝟑𝟒. 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 𝑹𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝑹 𝒊𝒏 𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏 𝒃𝒚 𝑨𝒓𝒓𝒐𝒘 𝑪𝒉𝒂𝒓𝒕𝒔? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 

 

 

 

 

                                            Domain                                               Range 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑: 𝑳𝒆𝒕 𝑨 = [𝟎, 𝟏, 𝟐], 𝒂𝒏𝒅 𝑩 = [𝒂, 𝒃] 𝒕𝒉𝒆𝒏 (𝟎, 𝒂), (𝟎, 𝒃), (𝟏, 𝒂), (𝟐, 𝒃)  

𝒊𝒔 𝒂 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒇𝒓𝒐𝒎 𝑨 𝒕𝒐 𝑩. 𝑹𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒃𝒚 𝑴𝒂𝒕𝒓𝒊𝒙? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 

R a B 

0 X X 

1 X  

2  X 
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12 Week 11: Relations &Types of Relations  

 

𝑾𝒆𝒆𝒌 𝟏𝟏: 𝑻𝒚𝒑𝒆𝒔 𝒐𝒇𝑹𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔 

𝒂) 𝑹𝒆𝒇𝒍𝒆𝒙𝒊𝒗𝒆 𝑹𝒆𝒍𝒂𝒕𝒊𝒐𝒏: 𝑖𝑠 𝑠𝑎𝑖𝑑 𝑡𝑜 𝑏𝑒 𝑟𝑒𝑓𝑙𝑒𝑥𝑠𝑖𝑣𝑒 𝒊𝒇 (𝒙, 𝒙, ) ∈ 𝑹 ∀𝒙 ∈ 𝑹 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 

𝑇ℎ𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 𝑜𝑟 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑖. 𝑒. ≤ 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑒𝑡 𝑜𝑓 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑛𝑑 𝑖𝑠 𝑅𝑒𝑓𝑙𝑒𝑥𝑖𝑣𝑒 

𝑻𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆, 𝒏 ≤ 𝒏, 𝒔𝒊𝒏𝒄𝒆 𝟏 ≤ 𝟏, 𝟐 ≤ 𝟐, 𝟑 ≤ 𝟑, … …. 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 

𝐿𝑒𝑡 𝐿1 𝑎𝑛𝑑 𝐿2 𝑏𝑒 𝑡𝑤𝑜 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑙𝑖𝑛𝑒𝑠,  

𝑡ℎ𝑒𝑛 𝐿1 𝑖𝑠 𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝐿2,  

𝑜𝑟 𝐿2 𝑖𝑠 𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝐿1.  

 𝑻𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆, 𝒕𝒉𝒆 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝑳𝟏 𝒂𝒏𝒅 𝑳𝟐 𝒊𝒔 𝑹𝒆𝒇𝒍𝒆𝒙𝒊𝒗𝒆. 

𝒃) 𝑺𝒚𝒎𝒆𝒕𝒓𝒊𝒄 𝑹𝒆𝒍𝒂𝒕𝒊𝒐𝒏: 𝑖𝑠 𝑠𝑎𝑖𝑑 𝑡𝑜 𝑏𝑒 𝑆𝑦𝑚𝑒𝑡𝑟𝑖𝑐 𝒊𝒇 (𝒚, 𝒙, ) ∈ 𝑹  𝒘𝒉𝒆𝒏𝒆𝒗𝒆𝒓 (𝒙, 𝒚, ) ∈ 𝑹  

∀ (𝒙, 𝒚) ∈ 𝑹.  

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 

𝐿𝑒𝑡 𝐿1 𝑎𝑛𝑑 𝐿2 𝑏𝑒 𝑡𝑤𝑜 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑙𝑖𝑛𝑒𝑠,  

𝑡ℎ𝑒𝑛 𝐿1 𝑖𝑠 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐿2,  

𝑜𝑟 𝐿2 𝑖𝑠 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐿1  

 𝑻𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆, 𝒕𝒉𝒆 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝑳𝟏 𝒂𝒏𝒅 𝑳𝟐 𝒊𝒔 𝑺𝒚𝒎𝒆𝒕𝒓𝒊𝒄. 

𝒃) 𝑻𝒓𝒂𝒏𝒔𝒊𝒕𝒊𝒗𝒆 𝑹𝒆𝒍𝒂𝒕𝒊𝒐𝒏: 𝑖𝑠 𝑠𝑎𝑖𝑑 𝑡𝑜 𝑏𝑒 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑣𝑒 𝒊𝒇𝒇 (𝒙, 𝒚) ∈ 𝑹  𝒂𝒏𝒅 (𝒚, 𝒛, ) ∈ 𝑹 → (𝒙, 𝒛, ) ∈ 𝑹.   

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 

𝐿𝑒𝑡 𝐿1, 𝐿2, 𝑎𝑛𝑑 𝐿3 𝑏𝑒 𝑡ℎ𝑟𝑒𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑙𝑖𝑛𝑒𝑠,  

𝑡ℎ𝑒𝑛 𝐿1 𝑖𝑠 𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝐿2  

𝑜𝑟 𝐿2 𝑖𝑠 𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝐿3 

𝑎𝑙𝑠𝑜, 𝐿1 𝑖𝑠 𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝐿3 

 𝑻𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆, 𝒕𝒉𝒆 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝑳𝟏, 𝑳𝟐, 𝒂𝒏𝒅 𝑳𝟑 𝒊𝒔 𝑻𝒓𝒂𝒏𝒔𝒊𝒕𝒊𝒗𝒆. 

  

 

 

 



 

 
 

13 Week 11: Relations &Types of Relations  

 

 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 𝒄𝒐𝒏𝒔𝒊𝒅𝒆𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒐𝒏 [𝟏, 𝟐, 𝟑, 𝟒] 𝒘𝒉𝒆𝒓𝒆: 

𝑹𝟏 = [(𝟏, 𝟏), (𝟏, 𝟐), (𝟐, 𝟏), (𝟐, 𝟐), (𝟐, 𝟐), (𝟑, 𝟒), (𝟒, 𝟏), (𝟒, 𝟒)] 

𝑹𝟐 = [(𝟏, 𝟏), (𝟏, 𝟐), (𝟐, 𝟏)] 

𝑹𝟑 = [(𝟏, 𝟏), (𝟏, 𝟐), (𝟏, 𝟒), (𝟐, 𝟏), (𝟐, 𝟐), (𝟑, 𝟑), (𝟒, 𝟒), (𝟒, 𝟏)] 

𝑹𝟒 = [(𝟏, 𝟏), (𝟏, 𝟐), (𝟏, 𝟑), (𝟏, 𝟒), (𝟐, 𝟐), (𝟐, 𝟑), (𝟑, 𝟑), (𝟑, 𝟒), (𝟒, 𝟒)] 

𝑹𝟓 = [(𝟑, 𝟒) ] 

𝑾𝒆 𝒄𝒂𝒏 𝒔𝒆𝒆 𝒕𝒉𝒂𝒕 𝑹𝟒 𝒊𝒔 𝑹𝒆𝒇𝒍𝒆𝒙𝒊𝒗𝒆 𝒕𝒐 𝑹𝟑, 𝒔𝒊𝒏𝒄𝒆  (𝟏, 𝟏), (𝟐, 𝟐), (𝟑, 𝟑), (𝟒, 𝟒) 𝒂𝒓𝒆 𝒊𝒏 𝑹𝟑 𝒂𝒏𝒅 𝑹𝟒 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

14 Week 11: Relations &Types of Relations  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



 

 
 

15 Week 11: Relations &Types of Relations  

Full Answers: 𝑾𝒆𝒆𝒌 𝟕: 𝑷𝒓𝒐𝒐𝒇 𝒃𝒚 𝑰𝒏𝒅𝒖𝒄𝒕𝒊𝒐𝒏 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 12 + 22 + 32 + ⋯ + 𝑛2 =
𝑛(𝑛 + 1)(2𝑛 + 1)

6
 

𝑩𝒂𝒔𝒊𝒔 𝑺𝒕𝒆𝒑 ∶ 𝑝(1) 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑠𝑖𝑛𝑐𝑒: 12 =
1(1 + 1)(2(1) + 1

6
=

(2)(3)

6
=

6

6
= 1. 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝐿𝐻𝑆 = 𝑅𝐻𝑆 

𝑰𝒏𝒅𝒖𝒄𝒕𝒊𝒗𝒆 𝑺𝒕𝒆𝒑 ∶ 𝐴𝑠𝑠𝑢𝑚𝑒  𝑡ℎ𝑎𝑡 𝑝(𝑘)𝑖𝑠 𝑡𝑟𝑢𝑒 𝑖. 𝑒. 12 + 22 + 32 + ⋯ + 𝑘2 =
𝑘(𝑘 + 1)(2𝑘 + 1)

6
 

𝑏𝑦 𝑠ℎ𝑜𝑤𝑖𝑛𝑔 𝑡ℎ𝑎𝑡 𝑝(𝑘 + 1) 𝑖𝑠 𝑡𝑢𝑟𝑒, 𝑡ℎ𝑎𝑡 𝑖𝑠, 

 𝑝(𝑘 + 1) =  12 + 22 + 32 + ⋯ + (𝑘 + 1)2 =
(𝑘 + 1)((𝑘 + 1) + 1)(2(𝑘 + 1) + 1)

6

=
(𝑘 + 1)(𝑘 + 2)(2𝑘 + 3)

6
 𝑊𝑒 𝑛𝑒𝑒𝑑 𝑡𝑜 𝑎𝑟𝑟𝑖𝑣𝑒 𝑡𝑜 𝑡ℎ𝑖𝑠 

𝑆𝑡𝑟𝑎𝑡𝑖𝑛𝑔 𝑓𝑟𝑜𝑚:  𝑝(𝑘 + 1) =. 1 + 2 + 3 + ⋯ + 𝒌𝟐 + (𝑘 + 1)2 =
𝑘(𝑘 + 1)(2𝑘 + 1)

6
+ (𝑘 + 1)2 = 

𝑘(𝑘 + 1)(2𝑘 + 1) + 6(𝑘 + 1)2

6
=

(𝑘 + 1)[𝑘(2𝑘 + 1) + 6(𝑘 + 1)]

6
=

(𝑘 + 1)[2𝑘2 + 𝑘 + 6𝑘 + 6]

6

=
(𝑘 + 1)[2𝑘2 + 3𝑘 + 4𝑘 + 6]

6
=

(𝑘 + 1)[(𝑘 + 2)(2𝑘 + 3)]

6

=
(𝑘 + 1)(𝑘 + 2)(2𝑘 + 3)

6
 ∴ 𝑝(𝑘 + 1)𝑖𝑠 𝑡𝑟𝑢𝑒 

Note: Easy way to arrive to the equation is to break down (𝑘 + 2)(2𝑘 + 3) and find how to re-group it. 

    

 𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 13 + 23 + 33 + ⋯ + 𝑛3 =
𝑛2(𝑛 + 1)2

4
 

𝑩𝒂𝒔𝒊𝒔 𝑺𝒕𝒆𝒑: 𝑝(1) 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑠𝑖𝑛𝑐𝑒: 13 =
12(1 + 1)2

4
=

(1)(4)

4
=

4

4
= 1. 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝐿𝐻𝑆 = 𝑅𝐻𝑆 

𝑰𝒏𝒅𝒖𝒄𝒕𝒊𝒗𝒆 𝑺𝒕𝒆𝒑: 𝐴𝑠𝑠𝑢𝑚𝑒  𝑡ℎ𝑎𝑡 𝑝(𝑘)𝑖𝑠 𝑡𝑟𝑢𝑒 𝑖. 𝑒. 13 + 23 + 33 + ⋯ + 𝑘3 =
𝑘2(𝑘 + 1)2

4
 

 𝑏𝑦 𝑠ℎ𝑜𝑤𝑖𝑛𝑔 𝑡ℎ𝑎𝑡 𝑝(𝑘 + 1) 𝑖𝑠 𝑡𝑢𝑟𝑒, 𝑡ℎ𝑎𝑡 𝑖𝑠,  

𝑝(𝑘 + 1) =  13 + 23 + 33 + ⋯ + 𝑘3 + (𝑘 + 1)3 =
(𝑘 + 1)2((𝑘 + 1) + 1)

2

4
=

(𝑘 + 1)2(𝑘 + 2)2

4
 

𝑊𝑒 𝑛𝑒𝑒𝑑 𝑡𝑜 𝑎𝑟𝑟𝑖𝑣𝑒 𝑡𝑜 𝑡ℎ𝑖𝑠  

𝑆𝑡𝑟𝑎𝑡𝑖𝑛𝑔 𝑓𝑟𝑜𝑚:  𝑝(𝑘 + 1) = 13 + 23 + 33 + ⋯ + 𝑘3 + (𝑘 + 1)3 =
𝑘2(𝑘 + 1)2

4
+ (𝑘 + 1)3 = 

𝑘2(𝑘 + 1)2 +  4(𝑘 + 1)3

4
=

(𝑘 + 1)2[𝑘2 + 4(𝑘 + 1)]

4
=

(𝑘 + 1)2[𝑘2 + 4𝑘 + 4]

4
=

(𝑘 + 1)2(𝑘 + 2)2

4
 

∴ 𝑝(𝑘 + 1)𝑖𝑠 𝑡𝑟𝑢𝑒 



 

 
 

16 Week 11: Relations &Types of Relations  

Full Answers: 𝑾𝒆𝒆𝒌 𝟕: 𝑹𝒆𝒄𝒖𝒓𝒔𝒊𝒗𝒆 𝑫𝒆𝒇𝒊𝒏𝒕𝒊𝒐𝒏 & 𝑺𝒕𝒓𝒖𝒄𝒕𝒖𝒓𝒆𝒅 𝑰𝒏𝒅𝒖𝒄𝒕𝒊𝒐𝒏 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏:  𝑠𝑢𝑝𝑝𝑜𝑠𝑒 𝑓 𝑖𝑠 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑟𝑒𝑐𝑢𝑟𝑠𝑖𝑣𝑙𝑦: 𝑎1 = −4, 𝑤ℎ𝑒𝑟𝑒 𝑎𝑛 = 𝑎𝑛−1 + 5 

𝐹𝑖𝑛𝑑: 𝑎2, 𝑎3, 𝑎4, 𝑎𝑛𝑑 𝑎5? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝑤𝑒 ℎ𝑎𝑣𝑒:  

𝑎𝑛 = 𝑎𝑛−1 + 5, 𝑎𝑛𝑑 𝑎1 = −4 

𝑠𝑜, 𝑎2 = 𝑎2−1 + 5 = 𝑎1 + 5 = −4 + 5 = 1 

𝑎3 = 𝑎3−1 + 5 = 𝑎2 + 5 = 1 + 5 = 6 

𝑎4 = 𝑎4−1 + 5 = 𝑎3 + 5 = 6 + 5 = 11 

𝑎5 = 𝑎5−1 + 5 = 𝑎4 + 5 = 11 + 5 = 16 

  

 

Full Answers: 𝑾𝒆𝒆𝒌 𝟖: 𝑪𝒐𝒖𝒏𝒕𝒊𝒏𝒈 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏:  𝐴𝑚𝑜𝑛𝑔 𝑎𝑛𝑦 𝑔𝑟𝑜𝑢𝑝 𝑜𝑓 366 𝑝𝑒𝑜𝑝𝑙𝑒, 𝑡ℎ𝑒𝑟𝑒 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 2 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑏𝑖𝑟𝑡ℎ𝑑𝑎𝑦. 

 𝑌𝑒𝑠 𝑜𝑟 𝑛𝑜? 𝐽𝑢𝑠𝑡𝑖𝑓𝑦? 

𝑇ℎ𝑖𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒, 𝑎𝑐𝑐𝑜𝑟𝑑𝑖𝑛𝑔 𝑡𝑜 𝒑𝒊𝒈𝒆𝒐𝒏𝒉𝒐𝒍𝒆 𝒑𝒓𝒊𝒏𝒄𝒊𝒑𝒍𝒆, 𝑎𝑛𝑑  

𝑠𝑐𝑖𝑛𝑐𝑒 𝑤𝑒 ℎ𝑎𝑣𝑒 365 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑎 𝑦𝑒𝑎𝑟, 𝑎𝑛𝑑 366 𝑝𝑒𝑜𝑝𝑙𝑒. 𝑆𝑜 𝑡ℎ𝑒𝑟𝑒 𝑚𝑢𝑠𝑡 𝑏𝑒 2 𝑤𝑖𝑡ℎ 

 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑏𝑖𝑟𝑡ℎ 𝑑𝑎𝑦. 

 

 

Full Answers: 𝑾𝒆𝒆𝒌 𝟖: 𝑷𝒆𝒓𝒎𝒖𝒕𝒂𝒕𝒊𝒐𝒏 & 𝑪𝒐𝒎𝒃𝒊𝒏𝒂𝒕𝒊𝒐𝒏𝒔 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏:  𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕 𝟑 𝑑𝑖𝑔𝑖𝑡𝑠 𝑐𝑎𝑛 𝑏𝑒 𝑚𝑎𝑑𝑒 𝑓𝑟𝑜𝑚: 𝟒, 𝟓, 𝟔, 𝟕, 𝟖, 𝑖𝑓 𝑎 𝑑𝑖𝑔𝑖𝑡 𝑐𝑎𝑛  

 𝑎𝑝𝑝𝑒𝑎𝑟 𝒐𝒏𝒍𝒚 𝒐𝒏𝒄𝒆? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝟓𝑷𝟑 =
𝟓!

(𝟓 − 𝟑)!
= 𝟓𝒙𝟒𝒙𝟑 = 𝟔𝟎 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 𝐻𝑜𝑤 𝒎𝒂𝒏𝒚 𝒘𝒂𝒚𝒔 𝑐𝑎𝑛 𝑎 𝑐𝑜𝑎𝑐ℎ 𝑐ℎ𝑜𝑜𝑠𝑒 𝟑 𝑠𝑤𝑖𝑚𝑚𝑒𝑟𝑠 𝑓𝑟𝑜𝑚 𝑎𝑚𝑜𝑛𝑔 𝟓 𝒔𝒘𝒊𝒎𝒎𝒆𝒓𝒔? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: 𝟓𝑪𝟑 =
𝟓!

𝟑! (𝟓 − 𝟑)!
=

𝟓𝒙𝟒𝒙𝟑

𝟑𝒙𝟐𝒙𝟏
= 𝟏𝟎 

  

 



 

 
 

17 Week 11: Relations &Types of Relations  

 

𝐅𝐮𝐥𝐥 𝐀𝐧𝐬𝐰𝐞𝐫𝐬: 𝑾𝒆𝒆𝒌 𝟗: 𝑩𝒊𝒏𝒐𝒎𝒊𝒂𝒍 𝑻𝒉𝒆𝒐𝒓𝒆𝒎 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: 𝒄𝒐𝒎𝒑𝒖𝒕𝒆 (𝟕
𝟒
) ? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏: (
𝟕

𝟒
) =

𝟕!

𝟒! (𝟕 − 𝟒)!
=

𝟕!

𝟒! (𝟑)!
=

𝟕. 𝟔. 𝟓. 𝟒. 𝟑. 𝟐. 𝟏

𝟒. 𝟒. 𝟐. 𝟏 (𝟑. 𝟐. 𝟏)
=

𝟐𝟏𝟎

𝟔
= 𝟑𝟓 

 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐: 𝒇𝒊𝒏𝒅 (𝒂 + 𝒃)𝟕 𝒖𝒔𝒊𝒏𝒈 𝒕𝒉𝒆 𝑩𝒊𝒏𝒐𝒎𝒊𝒂𝒍 𝑻𝒉𝒆𝒐𝒓𝒆𝒎? 

𝑺𝒍𝒐𝒖𝒕𝒊𝒐𝒏:  

(𝒂 + 𝒃)𝟕 = (
𝟕

𝟎
) 𝒂𝟕 + (

𝟕

𝟏
) 𝒂𝟔𝒃 + (

𝟕

𝟐
) 𝒂𝟓𝒃𝟐 + (

𝟕

𝟑
) 𝒂𝟒𝒃𝟑 + (

𝟕

𝟒
) 𝒂𝟑𝒃𝟒 + (

𝟕

𝟓
) 𝒂𝟐𝒃𝟓 + (

𝟕

𝟔
) 𝒂𝟏𝒃𝟔 + (

𝟕

𝟕
) 𝒃𝟕 

=  𝒂𝟕 + 𝟕𝒂𝟔𝒃 + 𝟐𝟏𝒂𝟓𝒃𝟐 + 𝟑𝟓𝒂𝟒𝒃𝟑 + 𝟑𝟓𝒂𝟑𝒃𝟒 + 𝟐𝟏𝒂𝟐𝒃𝟓 + 𝟕𝒂𝟏𝒃𝟔 + 𝒃𝟕 

 

 

𝐅𝐮𝐥𝐥 𝐀𝐧𝐬𝐰𝐞𝐫𝐬: 𝑾𝒆𝒆𝒌 𝟗: 𝑨𝒅𝒗𝒂𝒏𝒄𝒆 𝑪𝒐𝒖𝒏𝒕𝒊𝒏𝒈 𝑻𝒆𝒄𝒉𝒏𝒊𝒒𝒖𝒆𝒔 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏: {𝑎𝑛}𝑖𝑠 𝑎 𝑠𝑒𝑞𝑢𝑛𝑐𝑒 𝑠𝑎𝑡𝑖𝑠𝑓𝑦𝑖𝑛𝑔 𝒂𝒏 = 𝒂𝒏−𝟏 + 𝒂𝒏−𝟐; 𝒘𝒉𝒆𝒓𝒆 𝒂𝟎 = 𝟏 𝒂𝒏𝒅 𝒂𝟏 = 𝟐. 

𝐹𝑖𝑛𝑑 𝒂𝟐, 𝒂𝟑 𝒂𝒏𝒅 𝒂𝟒?                            𝑆𝑖𝑛𝑐𝑒 𝒂𝒏 = 𝒂𝒏−𝟏 + 𝒂𝒏−𝟐 

, 𝒂𝟐 = 𝒂𝟐−𝟏 + 𝒂𝟐−𝟐 

𝒂𝟐 = 𝒂𝟏 + 𝒂𝟎 

𝒂𝟐 = 𝟐 + 𝟏 = 𝟑 

𝑆𝑖𝑚𝑖𝑙𝑎𝑟𝑙𝑦, 𝒂𝟑 = 𝒂𝟑−𝟏 + 𝒂𝟑−𝟐 

𝒂𝟑 = 𝒂𝟐 + 𝒂𝟏 

𝒂𝟑 = 𝟑 + 𝟐 = 𝟓 

𝐿𝑖𝑘𝑒𝑤𝑖𝑠𝑒, 𝒂𝟒 = 𝒂𝟒−𝟏 + 𝒂𝟒−𝟐 = 𝟓 + 𝟑 = 𝟖 

 

                


