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                 Continuity and Connectedness- HW Problems 

 

1.   Prove 𝑓(𝑥) has a zero (i.e., a point where 𝑓(𝑝) = 0) on each 

interval.  You can just assert that the functions are continuous on the 

relevant intervals. 

a.    𝑓(𝑥) = 𝑥2 + 3𝑥 − 2;         𝑜𝑛  [0,2] 

b.    𝑓(𝑥) = −2𝑒−𝑥(cos(2𝑥))       𝑜𝑛 [0,
𝜋

2
] 

c.     𝑓(𝑥) = (𝑥2 + 3𝑥 − 2) ln(𝑥2 + 4)         𝑜𝑛 [0,1] 

 

 

2.     Let 𝑓(𝑥) = 𝑥𝑒𝑥.   Prove there is a point 𝑝𝜖[0,2] where 𝑓(𝑝) = 𝑒. 

 

 

3.   Let 𝑓(𝑥), 𝑔(𝑥) be continuous on the interval [𝑎, 𝑏].  Suppose 

𝑓(𝑎) < 𝑔(𝑎) and 𝑓(𝑏) > 𝑔(𝑏).  Prove there is a point 𝑝 in the interval 

[𝑎, 𝑏] where 𝑓(𝑝) = 𝑔(𝑝). 

 

 

4.    A  function 𝑓  is said to have a “fixed point” if there is some point 𝑝 

where 𝑓(𝑝) = 𝑝.  Show that the function 𝑓(𝑥) = 𝑐𝑜𝑠𝑥  has a fixed 

point in the interval [0,
𝜋

2
]. 
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5.  A  function 𝑓 is said to have a “fixed point” if there is some point 𝑝 

where 𝑓(𝑝) = 𝑝.  Suppose 𝑓: [0,1] → [0,1] and is continuous at every 

point of [0,1].  Prove that 𝑓 has a fixed point. 

 


