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Topo Order (DAG G) :

L = empty list for order

While G has nodes :

let v be a mode in G with no

incoming edges
add V to L &remove v (and all its edges)
from G

return L
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↑Notby induction boilerplate

&im every X has property Y
Universal

Proof let z be an arbitrary X Declaration
-

-

Assume that for all w smaller Inductive=tran z , w has property Y. hypothesis

There are(at least 2) cases :

(BasecarDrove directlyta
(Inductive Case) Use If to show that
E has property y

mall cases,

z has property Y.
Since z was arbitrary , all X have propy



Laim Topo Order funds a valid

topological order on all DAGs .

universal
proof Let G be an declaration
- arbitrary DAG.

f
&inductiveAssume that for all DAGs Hwith Hypothesis

fewer nodes Man G , Topo Order
finds a valid topological order for H .

There are I cases :

Base case : Suppose G has one node .

The single node is a valid topo order for G.
that node has no incoming edges and is
thus returned by JopoOrder . So Topoorder
finds a valid topological order for G .

Inductive case : Suppose that G has more
man one node.

By claim from quit , there most be at

leastonenodewincoming easamovingcall
v , from G. Notice that G' has fewer nodes
Man G ,

so by IH , TopoOrder returns a
Valid -po order for G! . Call it

1
= (2
, ...,

Mn) .
↑

Add v, to front of 1 to form 1 . We now
need to check that for all edges[Vi , vi) in G , i < ; ·

For all i
,; , this holds by IH .

Since v , has no entering edges , there
are no edges witi = 1.



so all (v ., vi) have is ; as needed.

In all cases , Topoorder finds wrap-up
a valid topological order

for G. sentence


