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④6 6%0 exercise following statements
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• Connectedf- no-cycles

(2) any two vertices ( ee , v) connected with unique path
(3) Tuiim@mededC.remove any edge⇒ disconnect
(4) T @x acyclic (add any Id ☒ → cycle)
⑤) connected & E-1=14-1-1/60 acyclic & ¢-1=/v1 -2
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tree def ⇒ tuner I path ( un) uniqueurn

tree def⇒ add → 5- path law)

assume (kyjp) path Aviv is notunique ⇐⇒
I 2 dif paths a→u

⑨~uI⑦ Zdif paths (not directional)
-

found cycle ②h¥2
contradiction !

edse add 1.

ÉTUDES)Thu connected Tt Uv cycle .
add 1 edge Cwuissihp int)

⇒*m¥iE¥ ⇒ aide②→I⑧,⑨



③ Men connected T →②Hair Jpa#E? unique.

UN Tconnected ⇒ t path ( un) . We want uiqueuess

assume 2 deff paths a→v
2- last horde on pathz

$ beforeU

\\②#q
path2€44 -_ path fee)+e¥e
IF edge ZV front

⑨Etta ¥ stole connected

a.seventies look at path (ais)

•
set • path Cais) & edse⑨ ⇒ h.be before path Cad)

removed

coal • path fall 3- edye⑨
→ new path Cais)

removed ⑨→②→②room

contradicts ③hypothesis ⇒ path let v7 unique.



①tree de'I connected two cycles ⇒④ Max acyclic
Tt edge cy

add missing edge
①-④

tf YET

④ua¥÷¥*¥←
Tdge⇒_cydes

⇒ ① tree def connected g-oocytes

•Coed : Assumenot ⇒ at least 2 disconnected coupon .

÷÷÷c
add edge between components , formsuoeyche-cmhaded-shyp.esconnected



• no cycles
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3--71

,
-⇒ a

② V-uirtpatha.su) unique ⇒① tray connected,tw cycles

• connected : done path crew ) exists

•
Assure fhyp) I cycle ②-

Hit paths on : ( ↳
u- u edge (Pathi)

!
←

¥-0u-K - . .
.

-t-z-vfpatk.ie)
contradiction → tree .Connected , no etches) .



pick root ⑧ → Revelo of

→

go
.
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# incident edges .

⑤¥ee¥÷Eot④•⇒_
tree ⇒ degcasttree .



PIT by contradiction i Assume µwell / dep (a)⇐If 1<-1
• either WI such vertex , or

there is
ons
-

start Build a path in that if exists , or anywhere

is no node deg>=L exists . . Start-us
,
V-other node

pick edge incident in ao-un Utuodepcuzz
⑥-⑨

deg fail> 1- ⇒ Mi must hgve-uotheredsf-T.to④
④-!-⑨

deg Curt >a ⇒ uz lustbare another edpe (say us )

⑨-④-0m-⑨
- - -

- - deg72
-
-
- ueued.pe

⑨-on-on-•.-④→•



This cannot go on forever !
- deflate) =L no further edge → done found

2Ndrelax
OR deg-1

- Uk repeats ua= previous at (1-26)
⇒ cycle contradiction



④iuary⑤earoh④ee * store values in nodes ( vertices )
root

-binary : at most 2 children .
BST properly ③Viral

Viral {talk f.subwayin \
C.subtree

÷E



BST example

→

1¥81:*①7• ¥÷*•
BSTsI : - insert all elements in BST (maintain Bstprop)

←read all selves " in order " Left- vial- Right



lu0RDER_ (node)
- in order / node . Lsustee) 1¥ I 1. Suttee

[ - print " node .nl
"

- Norder (hole R
.

Subtree) if I R . Subtree .

lhniordorfneot) ⇒ produce all rabies sorted .



MERI :uaneto the spot , add made

①
* -→④
! *
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⑨ pred Ks)

-delete $?%iTttsInsert 7.5 -Max
• rotate
-
natural inserted orderinsert 15

-s⇒, predecessor
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