
Self-checking work no. 3 (Part III) 

 

1. Reduce a given quadratic form to the canonical form by using Lagrange’s Reduction 

procedure: 

1.1 Variant 1: 𝑞 = 𝑥1
2 + 2𝑥1𝑥2 + 2𝑥1𝑥3 + 2𝑥2

2 + 𝑥4
2 + 4𝑥2𝑥3 + 3𝑥3

2 

1.2 Variant 2: 𝑞 = 𝑥1𝑥2 + 2𝑥1𝑥3 + 4𝑥2𝑥3 

1.3 Variant 3: 𝑞 = 4𝑥1
2 + 8𝑥1𝑥2 + 4𝑥1𝑥3 + 3𝑥2

2 − 4𝑥3
2 

2. Reduce a given quadratic form to the canonical form by using the Principal Axes Theorem: 

2.1 Variant 1: 𝑞 = 4𝑥1
2 − 3𝑥3

2 + 4𝑥1𝑥2 − 4𝑥1𝑥3 + 8𝑥2𝑥3 

2.2 Variant 2: 𝑞 = −4𝑥1
2 − 4𝑥2

2 + 2𝑥3
2 − 4𝑥1𝑥2 + 8𝑥1𝑥3 − 8𝑥2𝑥3 

2.3 Variant 3: 𝑞 = 𝑥1
2 − 7𝑥2

2 + 𝑥3
2 − 4𝑥1𝑥2 − 2𝑥1𝑥3 − 4𝑥2𝑥3 

3. Using the principal axes theorem, define the type of a conic section obtained by reducing 

a given second order expression to the canonical form. Write the change of variable matrix 

corresponding this transformation and make a graph of the obtained conic section. 

3.1 Variant 1:  

(a) 5𝑥2 + 4𝑥𝑦 + 8𝑦2 − 32𝑥 + 56𝑦 + 80 = 0 

(b) 𝑥2 + 4𝑥𝑦 + 𝑦2 − 8𝑥 − 4𝑦 + 1 = 0 

(c) 4𝑥2 + 4𝑥𝑦 + 𝑦2 + 16𝑥 + 8𝑦 + 15 = 0 

3.2 Variant 2: 

(a) 2𝑥2 + 4𝑥𝑦 + 2𝑦2 + 8𝑥 + 8𝑦 + 1 = 0 

(b) −4𝑥2 + 2𝑥𝑦 − 4𝑦2 + 10𝑥 − 10𝑦 + 1 = 0 

(c) 5𝑥2 + 12𝑥𝑦 − 22𝑦2 − 12𝑥 − 12𝑦 − 19 = 0 

3.3 Variant 3: 

(a) 7𝑥2 + 6𝑥𝑦 − 𝑦2 + 28𝑥 + 12𝑦 + 28 = 0 

(b) 4𝑥2 + 2𝑥𝑦 + 4𝑦2 + 12𝑥 + 12𝑦 + 1 = 0 

(c) 𝑥2 − 2𝑥𝑦 + 𝑦2 + 4𝑥 − 5 = 0 

 




