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What changes in our prests?
(Kekg Differences in Rey) (Non-boiler plote pafts in Bloe)
1- D&'Fine P(V\) ::Lﬁ we Wiu Shle) P(ﬂ) kolAS ‘For 0-” \'n-bserg n7/h E‘ﬂ S'\TOV\S ndveton.
2. Bog Case(s) - Often strong indockion proofs will vequire molkiple bose coses.
3. Taduke Hwoﬂn&sz Assume that P(3) helds for every inteser § where bej<k for some acbittanyinteger k7 b,
. Tnducfive. Step: Show that the (row sitaer) TH ingles thot PO s droe. Moke surefo cite Hhe TH!
5. Conclosion: Then by the Peinige of Trndocken, P(n) is true forall ineyecs N7 as cloimed,

Ex.

T con exder chicken ruggels in atoops of Yoor 5. (Problem medified Fraw Robbie Weber’s 5p22 311 Lechure 18)
Theoit T con onder exady n chicken mugels for oy nz/ (2.
Spoef.
" [Define Pl =" T can oples exoctly n dhicken muggels n Jost qrovps &4 ond5’
We proe Pln) hads for ol :‘nteiers nz(2 bls induetion on .
EQ&__CHS@__'- (2234, 30 ve con wue 12 ushty Zordened Y. So PID holds.  When You're stuck on an indockion proc
Mfﬁ?’\k—’l‘— Suppose Ple) L sone indeger K72 make yoor induckve hgw\‘nesis.sﬂbn%&er.
lvdvonSicp‘- Eg)IH, we con ofder ke chicken nuogeds in enders of Y and 5. One sy o s = Sﬁﬂmﬂ =
Eep\am one order of Yeith an order of 5. Then we have P([), This is wrong! (A)lmi?_
&Ag{l(j S*YOV\& indockon s not & Sepenvde B-Yiom from weak wdockion. In fock, Yoo can
(oo ) oo toge oy stong induction prock a5 weak ndoekion by redefining Pln)
Yo be “(Hhe cloin) holds for any inkger 7", Which uov May wetice is effectiely
the sare modification we nade o the indoctie slep. Strong Tnduckion s ¥rdof
Just o convenient abbrevietien for this fick. Do nok dry to wnite your sirong
indoction proefs this woy— it aets verw messy and confues Lypor reader. But
it’s deoA Yo knoo Hhot Shong induckon \ocgically follows from normal induction.




What s wrora ith He Spost?
PUO el us we con order I clpicken wagehs, bot 1Y doest’} Fell s how.
Whot i e hase (19)2 (e con agk 15 mggels with Borders of S hugeks. (there i no way vsing & glovp of 40

Bot Yhen we dowt hawe an onder of Y e can chareg fo an onder Notice [6-4=1l, uhich is nok didtlda by S or .

of S.
(Whot are our eptions?
lﬂl\Mt\‘ \&w e sk w on induchion Fp&'l alwons see 1Y Yo wn.simwju.. Hle TH somehow. :
You con sometimes avoid s by moling o eally compliabeh Inlockie Skey, Yot Hut's Vesy MeSSK. r(2)
Observakion: [Fese con prder K chicken noacels, we can order ket ciicken muagets by LP_C’ZQ)_J
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ovel avd ovel, We can Phesikd 2 st P(le)
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Netice we have o qop o 2 bohveen Be blocks oF por Foer. How can we £ill Yen?
&5 making o shronaer boce. (What nC e haA f l%) as well?
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Then eve Ll post of the gop n He dower. I we can £ in our base cases to cover
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(Witha ol bose, our induckve gleps Now can build a complele touser!
Wede removed the gaps. D&‘*efM{u'ma We size of the qop s o Stk
Gor findirg hows Many bease coses Yoo need,
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Defire P(V))':(I con ofer N chcken nuels in Yost groops of Y ord5.

We prove P holds or all intqers N7 (2 gsimg st tnockion on .

Base Cages: (Mee we are bulding e base of dle toued)
n=\2: Foadets of 4, 4=12. S0 P(12) heks.
n=12" 2adets of 4, 1 onler £ 5, 24+5=13, So A(R) helds.
N lde 1 ader of W, 2 anders of 5. 1425= 14, So POKY helds. Ye ‘""““s;se
0215t Bondas of 5, 35=(5. So P9 hekls. =

lﬂAoa\ive Hg@ﬂ@is‘. Soﬂ?oﬁ@ P(g? holde forall nfeags kY 2l Goc gome inl*ega k215
Cay\ also gﬂﬁ SUWOG@ P(l'l)/\ P(IZ)/\___APCK) Cor some L'n'knser k7/\5)_
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a bog since [2-3=9 isn’t one
By the TH, P(K-3) nust had. Then if s con erdes 3. chicken g,
We Can ofder ore mofe Grovp af Y b ael ksl noges.
Thos, e TH —=Pllest).

Then we. have shown P(n) for ol 1712 by the principle of induckion.
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RCLU(‘S‘\% Defined Struchees
Even numbess:
bose: 2€S
recossive: (£€S)— (x+2¢S)
ex. 2€S 2+2=4eS
HeS—=>442:=6¢€S
GES » 642=8¢S

on Lorever

Bivorsy Trees:
Recall, b'mnnj frees o shodues of nodes wher each nede. bos o most 2 childien.
A nede is o leaf i & has no children.
B bivory deee s perfeck ¥ every ven-leof has exockly 2 cWdren.
bace: o (chdessnode) €S
m\'siu,‘.
Sleol |F *€S o €S, fhony ¥ (2 b - 2 9 ES
Slep2. |£ €S, then JGS
Siep3. I -eS Hen S €S,
EX.
€5 ond *€S  (bothae the bose nede, we. can teuse elesents)
By step, €S
‘é‘—S/ So L% Ska/IeS
=€S, so by skep3, \ES
AGS and L ES
Bﬁkﬂ Ares

GS 5o by Step 3

e s



Definckion: The heisyr\ oF a binars dee is Hhe fumber of edyes bofueen fhe root ard ihe Jowec} nede .

ex.
has »lagh‘\ 0.
aNX FaN Nw.ha?@r\' 1

/)wusw@«:é

C loim: A binasg Hee of hodt b hos ot st 37~ pcden.
D5, Define PL£)="IF tree. £ has hight b, than £ hos ctmost 2"~ nodes!
We grove P(E) bolds for any binary tree £ by Structumd induckion.
Buse Case: ® s height O and Lnede 1= 2-= 1,50 P() helds.
Induckue Hupethesis: Suppose P(t)) and P(£2) for come binany Hrees £, ¢,
Induetive Step
M’ Let ‘f,"',b Lyt '“/t e consteocied b% reLstsve sl-e,p’l
led b = gt (®).
leb n = nodes ().
b is decided by He bl branch.
h= max{mm(w heig(1,)3+ 1L
n= noJQS(f,)HIoJ&(‘Lz)
Gool: n£9™ - Noke.: abbresiobe h»ah’*f%‘;;
n=nodes(£,)+ nodes(4,) +1
¢ Zlmsk\(*-)*-‘ |+ zh'sk'(tﬂ*-l |} &S ™ (P('é) [\P(\lq))
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S0, P(£) hlds Gor step-
S{QFQ V" heiget of 1.+\r\€|3h’((*-) and has nodes® )+ dtaf nodes.
She \’gw\ By the TH, noles(e)< 2L |

s Then, nodes(£)= @5~
22 ‘1\\-}( J) ﬂo*'ltﬁ k‘l'lgm'(/b,) = l“"ﬂefgh*[{:()
2

e
£9"2 -\ gnee 2 |, 50 22" inceume 2" by lesst 1.
29" \
g‘7/ P<j. \flolds fr %Lef?
50, P() holds r ol biragy tees € B:j stroctorl induchion. .



