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Quiz 3: 

Άσκηση 1: 

α) 

𝑓 𝑥, 𝑦 =  2𝑥 − 4𝑦 4  +  𝑒𝑥2 −2𝑦  

𝑓𝑥 =  8(2𝑥 − 4𝑦)3 + 2𝑥𝑒𝑥2 −2𝑦  

𝑓𝑥 =  16(2𝑥 − 4𝑦)3 − 2𝑒𝑥2 −2𝑦  

𝑓𝑥𝑥  =  48(2𝑥 − 4𝑦)2 + 2𝑥𝑒𝑥2 −2𝑦  + 4x2𝑒𝑥2 −2𝑦    

𝑓𝑥𝑥  = 192(2𝑥 − 4𝑦)2  −  4x𝑒𝑥 2 −2𝑦  

𝑓𝑥𝑦 =  −96(2𝑥 − 4𝑦)2 - 4x𝑒𝑥2 −2𝑦  

Gradient(x, y)=  
8(2𝑥 − 4𝑦)3 + 2𝑥𝑒𝑥2 −2𝑦

16(2𝑥 − 4𝑦)3 − 2𝑒𝑥2 −2𝑦
  

H(x,y) =  
48(2𝑥 − 4𝑦)2  +  2𝑥𝑒𝑥2 −2𝑦  +  4x2𝑒𝑥2 −2𝑦  −96(2𝑥 − 4𝑦)2  −  4x𝑒𝑥2 −2𝑦

−96(2𝑥 − 4𝑦)2  −  4x𝑒𝑥2 −2𝑦 192(2𝑥 − 4𝑦)2  −  4x𝑒𝑥2 −2𝑦
  

β)  

f(x, y) = f(1,1) + (x-1)*fx(1, 1) + (y-1)*fy(1, 1) + (½)*(x-1)2 *fxx(1,1) + 2(x-1)(y-1)fxy(1,1) + (y-

1)2fyy(1,1)] = 16 + 1/e + (x-1)(-64 +2/e) + (y-1)(128 – 2/e) + (½)*(x-1)2(192 + 6/e) + 2(x-1)(y-1) 

(-384 – 4/e) + (y-1)2(768 + 4/e)] 

 

Άσκηση 2: 

α)xn+1 = xn – J(xn)-1 *f(xn) 

f(x,y) = (x-2y)2 + ex  

J(xn)Sn = -f(xn) 

F(1, -1) = 9 + e 

𝑓𝑥= 2(x-2x) + ex 

𝑓𝑦  = -4(x-2y) 
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 2 𝑥 − 2𝑦 + 𝑒𝑥 −4(𝑥 − 2𝑦)  
𝑆1
𝑆2

  = -[9   -e ] 

 6 + 𝑒 −12  
𝑆1
𝑆2

  = -[9   -e ] 

β) f(x,y) = (x-2y)2 + ex 

x1 = x0 -α*gradient(f(x0)) 

gradient(x, y)=  
2 𝑥 − 2𝑦 + 𝑒𝑥  

−4(𝑥 − 2𝑦)
  =  

6 + 𝑒
−12

  

 

x1 = 
1
−1

  - 
6 + 𝑒
−12

  

Άσκηση 3: 

α) 

𝑓𝑥1 = 18x1 + 4x2 + 2x3 + 4 

𝑓𝑥2 = 18x2 + 4x1 + 6x3 + 5 

𝑓𝑥2 = 18x3 + 2x1 +6x2 +6 

𝑓𝑥1𝑥1 = 18 

𝑓𝑥2𝑥2 = 18 

𝑓𝑥3𝑥3 = 18 

𝑓𝑥1𝑥2 = 4 

𝑓𝑥1𝑥3 = 2 

𝑓𝑥2𝑥3 = 6 

Hf =  
18 4 2
4 18 6
2 6 18

  

Δείχνω ότι είναι θετικά οριςμένοσ: 

[ z1 z2 z3]  
18 4 2
4 18 6
2 6 18

  
𝑧1
𝑧2
𝑧3

  =  
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= [18z1 + 4z2 + 2z3  4z1+18z2+6z3  2z1+6z2+18z3]  
𝑧1
𝑧2
𝑧3

 = 18z12 + 4z1z2 + 2z1z3 +4z1z2 +18z22 

+6z2z3 + 2z1z3 + 6z2z3 + 18z32 = ….. 

 Τα κάνω άθροιςμα τετραγώνων: 

….= 10z12 + 10z22 + 8z32
 + (2z1 + 2z2)2 + (2z1 + z3)2 + (2z2 + 3z3)2 >0 θετικά οριςμένη άρα κυρτή 

 

β) 

gradient(f(x)) =  
𝑥1
𝑥2
𝑥3

  
9 2 1
2 9 3
1 3 9

 [ x1 x2 x3] +  
4
5
6
 [ x1 x2 x3] + 13 =  

 
9𝑥1 + 2𝑥2 + 𝑥3

2𝑥1 + 9𝑥2 + 3𝑥3
𝑥1 + 3𝑥2 + 9𝑥3

  [ x1 x2 x3] +  
4
5
6
  [ x1 x2 x3] + 13 =  

9𝑥12 +  9x1x2 +  x1x3 +   2x1x2 + 9𝑥22 + 3𝑥2𝑥3 + 9𝑥32  +  
4
5
6
    x1 x2 x3 +  13

=  9𝑥12 +  9𝑥22 + 9𝑥32 + 4𝑥1𝑥2 + 2𝑥1𝑥3 + 6𝑥2𝑥3 + 4𝑥1 + 5𝑥2 + 6𝑥3 + 13 

 Αντικαθιςτώ για x0(1, 0, 0): 

gradient =  
22
9
8

  

x1 =  
1
0
0
 −  1  

22
9
8

 =   
−21
−9
−8

  

Αντικαθιςτώ για x1(-21, -9, -8): 

gradient  =  
−428
−259
−228

  

x2 =  
−21
−9
−8

 −  1  
−428
−259
−228

 =   
407
250
220
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Άσκηση 5: 

α)  

𝑓𝑥 = 6𝑥 − 12𝑦 − 2 

𝑓𝑥𝑥 = 6 

𝑓𝑦 =  −12𝑥 + 38𝑦 − 4 

𝑓𝑦𝑦  = 38 

𝑓𝑥𝑦  = -12 

𝑓𝑥 = 0 => 6𝑥 − 12𝑦 − 2 = 0 => 𝑥 = 2𝑦 − 3 

𝑓𝑦 = 0 => −12𝑥 + 38𝑦 − 4 = 0 => 𝑦 = 4/7 

6𝑥 − 12  
4

7
 − 2 = 0 => 𝑥 = 31/21 

𝐷 = 𝑓𝑥𝑥 ∗  𝑓𝑦𝑦  − 𝑓𝑥𝑦  2 = 228 – 144= 84>0 Άρα τοπικό ελάχιςτο ςτο ςημείο  

𝑓𝑥𝑥  > 0        (31/21, 4/7) 

 

β) 

𝑔𝑠 =  3𝑠2 +  12𝑡   

𝑔𝑠𝑠 = 6𝑠 

𝑔𝑡 = 6𝑡 + 12𝑠 

𝑔𝑡𝑡 = 6 

𝑔𝑠𝑡 = 12 

Gradient(g) = 0 => 6𝑡 + 12𝑠 = 0 => 𝑡 = −2𝑠 

                                  3𝑠2 +  12𝑡 = 0 =>  3𝑠 − 24 𝑠 = 0 => 𝒔 = 𝟎, 𝒕 = 𝟎 ή 𝒔 = 𝟖, 𝒕 = −𝟏𝟔  
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Για 𝒔 = 𝟎, 𝒕 = 𝟎 : 

𝐷 = 𝑔𝑠𝑠 0,0 𝑔𝑡𝑡  0,0 − 𝑔𝑠𝑡
2 (0,0) = 0 − 144 < 0 𝜍𝛼𝛾𝜇𝛼𝜏𝜄𝜅ό 𝜊𝜋ό𝜏𝜀 𝛿𝜀𝜈 𝛾𝜈𝜔𝜌ί𝜁𝜊𝜐𝜇𝜀 

Για 𝒔 = 𝟖, 𝒕 = −𝟏𝟔 : 

𝐷 = 𝑔𝑠𝑠 8, −16 𝑔𝑡𝑡  8, −16 − 𝑔𝑠𝑡
2  8, −16 = 48 ∗ 6 − 122 = 288 − 144 = 144 > 0 

𝑔𝑠𝑠 = 48 > 0 

 

 

Άρα τοπικό ελάχιςτο ςτο ςημείο (8, -16) 


