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Fundamental Definition 

z = a + bi 

• Imaginary Unit: iÂ² = -1 

• Real Part: Re(z) = a 

• Imaginary Part: Im(z) = b 

• Complex Conjugate: zÌ„ = a - bi 

Polar & Exponential Forms 

z = r(cos Î¸ + i sin Î¸) = reiÎ¸ 

• Modulus (Magnitude): r = |z| = âˆš(aÂ² + bÂ²) 

• Argument (Phase): Î¸ = arg(z) = tanâ•»Â¹(b/a) 

• Euler's Identity: eiÏ€ + 1 = 0 

Operations (Rectangular) 

• Addition: (a+bi) + (c+di) = (a+c) + (b+d)i 

• Subtraction: (a+bi) - (c+di) = (a-c) + (b-d)i 

• Multiplication: (ac-bd) + (ad+bc)i 

• Division: Multiply by zÌ„ / zÌ„ 

De Moivre's Theorem 

[r(cos Î¸ + i sin Î¸)]â•¿ = râ•¿(cos nÎ¸ + i sin nÎ¸) 

• Powers: zâ•¿ = râ•¿ einÎ¸ 

• n-th Roots: wâ‚– = â•¿âˆšr ei(Î¸ + 2kÏ€)/n 
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