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Abstract  

Chandel and Sharma [13] have established generating relations, integral representations and recurrence 

relations of hypergeometric functions of four variables, Also Majid and Younish [16] have established 

certain generating functions of some quadruple hypergeometric series. In the present paper, we shall 

derive self generating relations cum Taylor’s series and Maclaurine’s series expansions involving 

hyergeometric functions of four variables.  
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1 Introduction.   

Exton ([4],[6],[7]) introduced twenty one quadruple hypergeometric functions. Sharma and Parihar 

([2],[11]) introduced eighty three hypergeometric functions fo four variables but out of which nineteen had 

already been included in the conjecture of Exton ([4],[6],[7]) in some different notations (see Remark of 

Chandel and Kumar [9]). Also Chandel and Kumar [10] introduced seven more hypergeometric functions 

of four variables suggested by hypergeometric  

functions of three variables, HA, HB, HC of Srivastava ([2],[3]).  

Further, Chandel and Sharma ([12],[13]) introduced and studied following ten hypergeometric 

functions of four variables suggested by hypergeometric  

functions of three variables HA, HB, HC of Srivastava ([2],[3]).  
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Further, Chandel and Sharma ([12],[13]) introduced and studied following ten hypergeometric 

functions of four variables suggested by hypergeometric functions of four variables suggested by 

hypergeometric function of three  

variables  HA, HB  Srivastava ([2],[3]), GA, GB of Pandey [1] and GC of Srivastava [5].  

(1.1) 𝐻𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎)𝑚+𝑛+𝑝(𝑏)𝑚+𝑞(𝑐)𝑝+𝑞(𝑑)𝑛 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 = ∑

   
 (𝑒)𝑚+𝑝(𝑒′)𝑛(𝑒")𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

(1.2) 𝐻𝐵(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒1, 𝑒2, 𝑒3, 𝑒4; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎)𝑚+𝑛+𝑞(𝑏)𝑚+𝑝(𝑐)𝑝+𝑞(𝑑)𝑛 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 = ∑

   
 (𝑒1)𝑚(𝑒2)𝑛(𝑒3)𝑝(𝑒4)𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

(1.3) 𝐺𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

(𝑎)𝑛+𝑝+𝑞−𝑚(𝑏)𝑚+𝑝(𝑐)𝑛(𝑑)𝑞 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 = ∑

   
 (𝑒)𝑛+𝑝−𝑚(𝑒′)𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

(1.4) 𝐺𝐴(42)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

(𝑎)𝑛+𝑝−𝑚(𝑏)𝑚+𝑝+𝑞(𝑐)𝑛+𝑞(𝑑)𝑞 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 

 = ∑   

 (𝑒)𝑛+𝑝−𝑚(𝑒′)𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

(1.5) 𝐺𝐴(43)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

(𝑎)𝑛+𝑝−𝑚(𝑏)𝑚+𝑝(𝑐)𝑛+𝑞(𝑑)𝑞 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 = ∑

   
 (𝑒)𝑛+𝑝−𝑚(𝑒′)𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

(1.6) 𝐺𝐵(41)(𝑎, 𝑏1, 𝑏2, 𝑏3, 𝑏4, ; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 
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(𝑎)𝑛+𝑝−𝑚+𝑞(𝑏1)𝑚(𝑏2)𝑛(𝑏3)𝑝(𝑏4)𝑞 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 

 = ∑   

 (𝑒)𝑛+𝑝−𝑚 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

(1.7) 𝐺𝐵(42)(𝑎, 𝑏1, 𝑏2, 𝑏3, 𝑏4, ; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎)𝑛+𝑝−𝑚(𝑏1)𝑚+𝑞(𝑏2)𝑛(𝑏3)𝑝(𝑏4)𝑞 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 

 = ∑   

 (𝑒)𝑛+𝑝−𝑚(𝑒′)𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

(1.8) 𝐺𝐵(43)(𝑎, 𝑏1, 𝑏2, 𝑏3, 𝑏4, ; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎)𝑛+𝑝−𝑚(𝑏1)𝑛+𝑞(𝑏2)𝑚(𝑏3)𝑝(𝑏4)𝑞 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 

 = ∑   

 (𝑒)𝑛+𝑝−𝑚(𝑒′)𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

(1.9) 𝐺𝐶(14)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎)𝑚+𝑝+𝑞(𝑏)𝑚+𝑛(𝑐)𝑛−𝑝(𝑑)𝑞 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 = ∑

   
 (𝑒)𝑛+𝑝−𝑚(𝑒′)𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

(1.10) 𝐺𝐶(24)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎)𝑚+𝑝+𝑞(𝑏)𝑚+𝑝(𝑐)𝑛−𝑝(𝑑)𝑞 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 = ∑

   
 (𝑒)𝑛+𝑝−𝑚(𝑒′)𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

 Recently Chandel and Sharma [13] have established generating relations, integral representations and 

recurrence relations of above hypergeometric functions of four variables. Also Magid and Younish [16] 

have established certain generating functions of some quadruple hypergeometric series.  

  In the present paper, we shall derive self generating relations cum Taylor’s  series  and 

 Maclaurine’s  series  expansions  involving  above hypergeometric functions of four variables.  
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 2  Generating Relations.  
  Consider  

𝜕 (4) 

 𝐻𝐴1 (𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢) 𝜕𝑥 

 ∞ ∞ 

(𝑎)𝑚+𝑛+𝑝(𝑏)𝑚+𝑞(𝑐)𝑝+𝑞(𝑑)𝑛 𝑥𝑚−1 𝑦𝑛 𝑧𝑝 𝑢𝑞 = ∑ ∑ 

  
 (𝑒)𝑚+𝑝(𝑒′)𝑛(𝑒")𝑞 (𝑚 − 1)! 𝑛! 𝑝! 𝑞! 

𝑚=1 𝑛,𝑝,𝑞,=0 

∞ 

(𝑎)𝑚+𝑛+𝑝+1(𝑏)𝑚+𝑞+1(𝑐)𝑝+𝑞(𝑑)𝑛 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 = ∑

   
 (𝑒)𝑚+𝑝+1(𝑒′)𝑛(𝑒")𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

𝑎𝑏  𝑛 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 

=   𝑒 (𝑒 + 

1)𝑚+𝑝(𝑒′)𝑛(𝑒")𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

Similarly, by induction, we can derive  

(2.1)  𝜕 𝜕𝑥𝑟𝑟 𝐻𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎)𝑟(𝑏)𝑟 (𝑎 + 𝑟)𝑚+𝑛+𝑝(𝑏 + 𝑟)𝑚+𝑞(𝑐)𝑝+𝑞(𝑑)𝑛 𝑥𝑚 𝑦𝑛 𝑧𝑝 𝑢𝑞 =  ∑ 

 (𝑒)𝑟 (𝑒 + 𝑟)𝑚+𝑝(𝑒′)𝑛(𝑒")𝑞 𝑚! 𝑛! 𝑝! 𝑞! 

𝑚,𝑛,𝑝,𝑞,=0 

 (𝑎)𝑟(𝑏)𝑟 (4) 

 = (𝑒)𝑟𝐻𝐴1 (𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢)  

Therefore further, by making an appeal to Taylor’s series expansion, we establish the following self 

generating relations for 𝐻𝐴(41)  

(2.2) 𝐻𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′, 𝑒"; 𝑥 + 𝑡, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟(𝑏)𝑟 𝑡𝑟 (4) 

 = ∑ (𝑒)𝑟𝑟! 𝐻𝐴1 (𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢)  

𝑟=0 

Applying the same techniques, we derive the following results:  

(2.3) 𝐻𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′, 𝑒"; 𝑥, 𝑦 + 𝑡, 𝑧, 𝑢)  

∑ 
( 𝑎 + 1 ) 𝑚 + 𝑛 + 𝑝 ( 𝑏 + 1 ) 𝑚 + 1 ( 𝑐 ) 𝑝 + 𝑞 ( 𝑑 ) 

∞ 
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 (𝑒𝑟()𝑏𝑟 )𝑟𝐻𝐴(41)(𝑎 𝑏, 𝑐, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢)  

(2.4) 𝐻𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧 + 𝑡, 𝑢)  

𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢)  

𝑟 

𝑟=0 

(2.5) 𝐻𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢 + 𝑡)  

∞ 

= ∑ ( 𝑏()𝑒𝑟"()𝑐𝑟)𝑟 𝑡𝑟𝑟! 𝐻𝐴(41)(𝑎, 𝑏 + 𝑟, 𝑐 + 𝑟, 𝑑; 𝑒, 𝑒′, 𝑒" + 𝑟; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(2.6) 𝐻𝐵(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒1, 𝑒2, 𝑒3, 𝑒4; 𝑥 + 𝑡, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟(𝑏)𝑟 𝑡𝑟 (4) 

 = ∑ (𝑒)𝑟𝑟! 𝐻𝐵1 (𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒1 + 𝑟, 𝑒2, 𝑒3, 𝑒4; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(2.7) 𝐻𝐵(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒1, 𝑒2, 𝑒3, 𝑒4; 𝑥, 𝑦 + 𝑡, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑎()𝑒𝑟2()𝑑𝑟)𝑟 𝑡𝑟𝑟! 𝐻𝐵(41)(𝑎 + 𝑟, 𝑏, 𝑐, 𝑑 + 𝑟; 𝑒1, 𝑒2 + 𝑟, 𝑒3, 𝑒4; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(2.8) 𝐻𝐵(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒1, 𝑒2, 𝑒3, 𝑒4; 𝑥, 𝑦, 𝑧 + 𝑡, 𝑢)  

∞ 

= ∑ ( 𝑎()𝑒𝑟3()𝑐𝑟)𝑟 𝑡𝑟𝑟! 𝐻𝐵(41)(𝑎, 𝑏 + 𝑟, 𝑐 + 𝑟, 𝑑; 𝑒1, 𝑒2, 𝑒3 + 𝑟, 𝑒4; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(2.9) 𝐻(4)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒 

 𝐵1 1, 𝑒2, 𝑒3, 𝑒4; 𝑥, 𝑦, 𝑧, 𝑢 + 𝑡)  

∞ 

= ∑ ( 𝑎()𝑒𝑟4()𝑐𝑟)𝑟 𝑡𝑟𝑟! 𝐻𝐵(41)(𝑎 + 𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒1, 𝑒2, 𝑒3, 𝑒4 + 𝑟; 𝑥, 𝑦, 𝑧, 𝑢),  
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𝑟=0 

(2.10) 𝐺𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦 + 𝑡, 𝑧, 𝑢)  

 𝑟(𝑐)𝑟𝐺𝐴(41)(𝑎 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒 − 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

(𝑒)𝑟 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒′; 𝑥, 𝑦, 𝑧 + 𝑡, 𝑢)  

𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟 

𝑟=0 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢 + 𝑡)  

∞ 

= ∑ ( 𝑎()𝑒𝑟′()𝑑𝑟)𝑟 𝑡𝑟𝑟! 𝐺𝐴(41)(𝑎 + 𝑟, 𝑏, 𝑐, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦 + 𝑡, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑎()𝑒𝑟()𝑐𝑟 )𝑟 𝑡𝑟𝑟! 𝐺𝐴(42)(𝑎1 + 𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧 + 𝑡, 𝑢)  

∞ 

= ∑ ( 𝑎()𝑒𝑟()𝑏𝑟 )𝑟 𝑡𝑟𝑟! 𝐺𝐴(42)(𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢 + 𝑡)  

= ∑ ( 𝑏)𝑟((𝑒𝑐′))𝑟(𝑑) 𝑡𝑟𝑟! 𝐺𝐴(42)(𝑎, 𝑏 + 𝑟, 𝑐 + 𝑟, 𝑑 + 𝑟; 𝑒, 

𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦 + 𝑡, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑎()𝑒𝑟()𝑐𝑟 )𝑟 𝑡𝑟𝑟! 𝐺𝐴(43)(𝑎 + 𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  
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𝑟=0 

(2.17) 𝐺𝐴(43)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧 + 𝑡, 𝑢)  

 𝑟(𝑏)𝑟𝐺𝐴(43)(𝑎 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

(𝑒)𝑟 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢 + 𝑡)  

(𝑎, 𝑏, 𝑐 + 𝑟, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟 

𝑟=0 

; 𝑒, 𝑒′; 𝑥, 𝑦 + 𝑡, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑎)(𝑟𝑒()𝑏𝑟2)𝑟 𝑡𝑟𝑟! 𝐺𝐵(41)(𝑎 + 𝑟, 𝑏1, 𝑏2 + 𝑟, 𝑏3, 𝑏4; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧 + 𝑡, 𝑢)  

∞ 

= ∑ ( 𝑎)(𝑟𝑒()𝑏𝑟2)𝑟 𝑡𝑟𝑟! 𝐺𝐵(41)(𝑎 + 𝑟, 𝑏1, 𝑏2 + 𝑟, 𝑏3, 𝑏4; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢 + 𝑡)  

∞ 

= ∑ ( 𝑎)(𝑟𝑒(′)𝑏𝑟4)𝑟 𝑡𝑟𝑟! 𝐺𝐵(41)(𝑎 + 𝑟, 𝑏1, 𝑏2, 𝑏3, 𝑏4 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

; 𝑒, 𝑒′; 𝑥, 𝑦 + 𝑡, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑎)(𝑟𝑒()𝑏𝑟2)𝑟 𝑡𝑟𝑟! 𝐺𝐵(41)(𝑎 + 𝑟, 𝑏1, 𝑏2 + 𝑟, 𝑏3, 𝑏4; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧 + 𝑡, 𝑢)  

∞ 

= ∑ ( 𝑎)(𝑟𝑒()𝑏𝑟3)𝑟 𝑡𝑟𝑟! 𝐺𝐵(42)(𝑎 + 𝑟, 𝑏1, 𝑏2, 𝑏3 + 𝑟, 𝑏4; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  
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𝑟=0 

(2.24) 𝐺𝐵(42)(𝑎, 𝑏1, 𝑏2, 𝑏3, 𝑏4; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢 + 𝑡)  

( 𝑏1)𝑟(𝑏4)𝑟 𝑡𝑟 𝐺𝐵(42)(𝑎, 𝑏1 + 𝑟, 𝑏2, 𝑏3, 𝑏4 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 𝑢), (𝑒′)𝑟

 𝑟! 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥 + 𝑡, 𝑦, 𝑧, 𝑢)  

) 

 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦 + 𝑡, 𝑧, 𝑢)  

∞ 

 (𝑏)𝑟(𝑐)𝑟 𝑡𝑟 (4) 

 ∑ 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢 + 𝑡)  

) 

 𝑟, 𝑏, 𝑐, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥 + 𝑡, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟(𝑏)𝑟 𝑡𝑟 (4) 

 = ∑ (𝑒)𝑟𝑟! 𝐺𝐶2 (𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦 + 𝑡, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟(𝑐)𝑟 𝑡𝑟 (4) 

 = ∑ (𝑒)𝑟𝑟! 𝐺𝐶1 (𝑎 + 𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 

and  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢 + 𝑡)  

∞ 

 (𝑎)𝑟(𝑑)𝑟 𝑡𝑟 (4) 

𝑟, 𝑏, 𝑐, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 𝑢),  

𝑟=0 
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Similarly applying the same techniques we can derive self  generating relations-cum-Taylor’s series 

expansions for other hypergeometric functions of four variables due to Exton ([4],[6],[7]), Sharma-Parihar 

([2],[11]) and QureshiQureshi Kalon; Srivastava [14] and Qureshi-Majid [19] also.  

3. Marclaurine’s Series Expansions.  

Replacing t by x and x by 0, in (2.2), we derive the following Maclaurine’s series expansion:  

(3.1) 𝐻𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎)𝑟(𝑏)𝑟 𝑥𝑟 

= ∑  𝐻(𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′, 𝑒"; 0, 𝑦, 𝑧, 𝑢) (𝑒)𝑟 𝑟! 

𝑟=0 

Replacing t by y and y by 0 in (2.3), we obtain  

(3.2) 𝐻𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎) ( ) 𝑟 

𝑟, 𝑏, 𝑐, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟, 𝑒"; 𝑥, 0, 𝑧, 𝑢)  

 (𝑒′)𝑟 ! 

𝑟=0 

Replacing z by zero and t by z in (2.4), we get  

(3.3) 𝐻𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎)𝑟(𝑐) 

𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′, 𝑒"; 𝑥, 𝑦, 0, 𝑢)  

 (𝑒)𝑟 ! 

𝑟=0 

Replacing u by 0 and t by u in (2.5), we establish  

(3.4) 𝐻𝐴(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′, 𝑒"; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑏()𝑒𝑟"()𝑐𝑟)𝑟 𝑢𝑟𝑟! 𝐻𝐴(𝑟1)(𝑎, 𝑏 + 𝑟, 𝑐 + 𝑟, 𝑑; 𝑒, 𝑒′, 𝑒" + 𝑟; 𝑥, 𝑦, 𝑧, 0).  

𝑟=0 

Replacing x by 0 and t by x in (2.6), we arrive at  

(3.5) 𝐻(4)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒 

 𝐵1 1, 𝑒2, 𝑒3, 𝑒4; 𝑥, 𝑦, 𝑧, 𝑢)  
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( 𝑎()𝑒𝑟1()𝑏𝑟)𝑟 𝑥𝑟𝑟! 𝐻𝐵(41)(𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒1 + 𝑟, 𝑒2, 𝑒3, 𝑒4; 0, 𝑦, 𝑧, 𝑢).  

Replacing y by 0 and t by y in (2.7), we derive  

(3.6) 𝐻𝐵(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒1, 𝑒2, 𝑒3, 𝑒4; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑎()𝑒𝑟2()𝑑𝑟)𝑟 𝑦𝑟!𝑟 𝐻𝐵(41)(𝑎 + 𝑟, 𝑏, 𝑐, 𝑑 + 𝑟; 𝑒1, 𝑒2 + 𝑟, 𝑒3, 𝑒4; 𝑥, 0, 𝑧, 𝑢).  

𝑟=0 

Replacing z by 0 and t by z in (2.8), we obtain  

(3.7) 𝐻𝐵(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒1, 𝑒2, 𝑒3, 𝑒4; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑏) ( ) 𝑟 

 (𝑒3)𝑟 ! 𝐵1 𝑟, 𝑑; 𝑒1, 𝑒2, 𝑒3 + 

𝑟, 𝑒4; 𝑥, 𝑦, 0, 𝑢).  

𝑟=0 

   Replacing u by 0 and t by u in (2.9), we have  

(3.8) 𝐻𝐵(41)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒1, 𝑒2, 𝑒3, 𝑒4; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎) ( ) 

 (𝑒4)𝑟 ! 𝐵1 𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒1, 𝑒2, 𝑒3, 𝑒4 + 𝑟; 

𝑥, 𝑦, 𝑧, 0).  

𝑟=0 

Replacing y by 0 and t by y in (2.10), we establish  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟(𝑐)𝑟 𝑦𝑟 (4) 

 = ∑ (𝑒)𝑟𝑟! 𝐺𝐴1 (𝑎 + 𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 0, 𝑧, 𝑢).  

𝑟=0 

  Replacing z by 0  and t by z in (2.10), we arrive at  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟(𝑏)𝑟 𝑧𝑟 (4) 
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 = ∑ (𝑒)𝑟𝑟! 𝐺𝐴1 (𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 0, 𝑢).  

𝑟=0 

  

  Repalcing u by 0 and t by u in (2.10), we obtain  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟(𝑑)𝑟 𝑢𝑟 (4) 

 = ∑ (𝑒′)𝑟𝑟! 𝐺𝐴1 (𝑎 + 𝑟, 𝑏, 𝑐, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 0).  

𝑟=0 

Replacing y by 0 and t by y in (2.13), we derive  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

(𝑎)𝑟(𝑐) 

 𝐴2 𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 0, 𝑧, 𝑢).  

 (𝑒)𝑟 ! 

𝑟=0 

Replacing t by z and z by 0 in (2.14), we get  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑎()𝑒𝑟()𝑏𝑟 )𝑟 𝑧𝑟𝑟! 𝐺𝐴(42)(𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 0, 𝑢).  

𝑟=0 

Replacing u by 0 and t by u in (2.15), we obtain  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

(𝑑) 

 𝐴2 𝑟, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 0).  

 (𝑒′)𝑟 ! 

𝑟=0 

Replacing y by 0 and t by y, in (2.16), we establish  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑎()𝑒𝑟()𝑐𝑟 )𝑟 𝑦𝑟𝑟! 𝐺𝐴(43)(𝑎 + 𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 0, 𝑧, 𝑢).  

𝑟=0 
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Replacing z by 0 and t by z, in (2.17), we arrive at  

(3.16)  𝐺𝐴(43)(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

( 𝑎)𝑟(𝑏)𝑟 𝑧𝑟 𝐺𝐴(43)(𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 0, 𝑢).  

 (𝑒)𝑟 𝑟! 

Replacing u by 0 and t by u in (2.18), we have  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑐()𝑒𝑟′()𝑑𝑟)𝑟 𝑢𝑟𝑟! 𝐺𝐴(43)(𝑎, 𝑏, 𝑐 + 𝑟, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 0).  

𝑟=0 

Replacing y by 0 and t by y in (2.19), we derive  

; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟( ) 

 𝐵1 𝑟, 𝑒′; 𝑥, 0, 𝑧, 𝑢).  

 (𝑒)𝑟 ! 

𝑟=0 

Replacing z by 0 and t by z in (2.20), we derive  

; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟( ) 

 𝐵1 𝑟, 𝑒′; 𝑥, 𝑦, 0, 𝑢).  

 (𝑒)𝑟 ! 

𝑟=0 

Replacing t by u and u by 0 in (2.21), we get  

; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

= ∑ ( 𝑎)(𝑟𝑒(′)𝑏𝑟4)𝑟 𝑢𝑟𝑟! 𝐺𝐵(41)(𝑎 + 𝑟, 𝑏1, 𝑏2, 𝑏3, 𝑏4 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 0).  

𝑟=0 

Replacing y by 0 and t by y, in (2.22) we have  

; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

http://www.ijcrt.org/


www.ijcrt.org                                                       © 2024 IJCRT | Volume 12, Issue 3 March 2024 | ISSN: 2320-2882 

IJCRT24A3372 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org l640 

 

 (𝑎)𝑟(𝑏2)𝑟 𝑦𝑟 (4) 

 = ∑ (𝑒)𝑟𝑟! 𝐺𝐵2 (𝑎 + 𝑟, 𝑏1, 𝑏2 + 𝑟, 𝑏3, 𝑏4; 𝑒 + 𝑟, 𝑒′; 𝑥, 0, 𝑧, 𝑢).  

𝑟=0 

Replacing z by 0 and t by z, in (2.23), we obtain  

; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟(𝑏3)𝑟 𝑧𝑟 (4) 

 = ∑ (𝑒)𝑟𝑟! 𝐺𝐵2 (𝑎 + 𝑟, 𝑏1, 𝑏2, 𝑏3 + 𝑟, 𝑏4; 𝑒 + 𝑟, 𝑒′; 𝑥, 𝑦, 0, 𝑢).  

𝑟=0 

Replacing u by 0 and t by u, in (2.24), we derive  

; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑏1)𝑟(𝑏4)𝑟 𝑢𝑟 (4) 

 = ∑ (𝑒′)𝑟𝑟! 𝐺𝐵2 (𝑎, 𝑏1 + 𝑟, 𝑏2, 𝑏3, 𝑏4 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 0).  

𝑟=0 

Replacing x by 0 and t by x, in (2.25), we establish  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟(𝑏)𝑟 𝑥𝑟 (4) 

 = ∑ (𝑒)𝑟𝑟! 𝐺𝐶1 (𝑎 + 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′; 0, 𝑦, 𝑧, 𝑢).  

𝑟=0 

Replacing y by 0 and t by y, in (2.26), we get  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

) 

 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 0, 𝑧, 𝑢).  

𝑟=0 

Replacing u by 0 and t by u, in (2.27), we arrive at  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

) 

 𝑟, 𝑏, 𝑐, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 0).  

𝑟=0 
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Replacing x by 0 and t by x, in (2.28), we obtain  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

) 

 𝑟, 𝑏 + 𝑟, 𝑐, 𝑑; 𝑒 + 𝑟, 𝑒′; 0, 𝑦, 𝑧, 𝑢).  

𝑟=0 

Replacing y by 0 and t by y, in (2.29), we have  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

 𝑟, 𝑏, 𝑐 + 𝑟, 𝑑; 𝑒 + 𝑟, 𝑒′; 𝑥, 0, 𝑧, 𝑢).  

𝑟=0 

Replacing u by 0 and t by u in (2.30), we derrive  

(𝑎, 𝑏, 𝑐, 𝑑; 𝑒, 𝑒′; 𝑥, 𝑦, 𝑧, 𝑢)  

∞ 

 (𝑎)𝑟(𝑑)𝑟 𝑢𝑟 (4) 

𝑟, 𝑏, 𝑐, 𝑑 + 𝑟; 𝑒, 𝑒′ + 𝑟; 𝑥, 𝑦, 𝑧, 0).  

𝑟=0 
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