Crossing the Bridge
Say a b c & d are the time taken by the four people where
.

Strategy 1:  We will make a the middle-man and use it to escort each of the others to the required side of the bridge. So once a takes a person to the required side of the bridge, it will come back alone to the opposite side and take another person to the required side. This process will repeat until there are none left.
Therefore, the number of minutes taken by this strategy will be 

Strategy 2: 
1. Take  a and b to the required side
2. Bring back a to the opposite side.
3. Let c and d go to the required side.
4. Let b bring back the torch to a 
5. Finally, let a and b go the required side
So the time taken by this strategy will be  
(Usually, if c and d are extremely large compared to a and b, you are more likely to use strategy 2. As c will go off under d and thus won‘t be counted).

Strategy 1 will be used if 

.

Strategy 2 will be used if 
.
 
