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        // 
        // we want:
        //      hv - hero velocity (hvx, hvy)
        //
        // given:
        //      hs - hero speed
        //      hp - current hero position
        //      tv - target velocity (tvx, tvy)
        //      tp - current target position
        // 
        // we know:  hvx*hvx + hvy*hvy = hs*hs
        //
        // we want to find tm, hvx, hvy such that:
        //
        //    tpx + tm * tvx = hpx + tm * hvx
        //    tpy + tm * tvy = hpy + tm * hvy
        //    hvx * hvx + hvy * hvy = hs * hs
        //
        private float ComputeHeroVDirection()
        {
            Vector2 dist = mTheTarget.Center - mTheHero.Center;
            // a * mt * mt + b * mt + c = 0
            float a = mTheTarget.Velocity.LengthSquared() - 
                        (mTheHero.Speed * mTheHero.Speed);
            float b = 2f * Vector2.Dot(mTheTarget.Velocity, dist);
            float c = dist.LengthSquared();

            mCollidPt.RemoveFromAutoDrawSet();
            float tm = 0f;

            float dm = (b * b) - (4 * a * c);
            if (dm > 0f)
            {
                dm = (float)(Math.Sqrt(dm));
                float t1 = (-b + dm) / (2f * a);
                float t2 = (-b - dm) / (2f * a);
                if (t1 > 0)
                {
                    if (t2 > 0)
                    {
                        tm = (t1 < t2) ? t1 : t2;
                    }
                    else
                    {
                        tm = t1;
                    }
                }
                else
                {
                    if (t2 > 0)
                        tm = t2;
                }
                if (tm > 0)
                {
                    Vector2 collidPt = mTheTarget.Center + tm * mTheTarget.Velocity;
                    Vector2 toHero = collidPt - mTheHero.Center;
                    mTheHero.Velocity = (1f / tm) * toHero;

                    mCollidPt.Center = collidPt;
                    mCollidPt.AddToAutoDrawSet();
                }
            }
            return tm;
        }
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