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1. (a) (20%) How many i-nodes will be used if we create a file and create 2 soft links and 3 hard links to
the file? (b) (40%) We first create a file AAA, and then create a hard link HL to AAA, and another
soft link SL to HL. Now, we remove HL (rm -rf HL in Linux). Can we access the file by AAA? Can
we use the soft link SL to access the file? The reasons have to be provided to support your answers.

Answer: (a) 3 i-nodes. Creating the file uses an i-node, and the 2 soft links uses another 2 i-nodes. Hard

links use the original i-node of the file.
(b) AAA: Yes, it just refers to the some i-node to use the original file.
SL: No, it refers to the path of HL, and HL is removed.

2. For free space manage management of file systems, please explain (a) (20%) the Bit Map approach
and (b) (20%) the Linked List approach with the Counting method.
Answer: (a) There is an array in which each bit indicates the state (free or occupied) of a block.
(b) The first block of a sequence of free blocks will keep the number of the free blocks in the
sequence and the pointer to the first block of the next sequence of free blocks.



